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INTERPRETATIONS

ASME issues written replies to inquiries concerning interpretation of technical aspects of the Code.

Interpretations of the Code are posted in January and July at http://cstools.asme.org/interpretations.cfm. Any Interpre-
tations issued during the previous two calendar years are included with the publication of the applicable Section of the
Code. Interpretations of Section III, Divisions 1 and 2 and Section III Appendices are included with Subsection NCA.

CODE CASES

The Boiler and Pressure Vessel Code committees meet regularly to consider proposed additions and revisions to the
Code and to formulate Cases to clarify the intent of existing requirements or provide, when the need is urgent, rules
for materials or constructions not covered by existing Code rules. Those Cases that have been adopted will appear in
the appropriate 2013 Code Cases book: “Boilers and Pressure Vessels” or “Nuclear Components.” Supplements will be
sent automatically to the purchasers of the Code Cases books up to the publication of the 2015 Code.
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(13)

FOREWORD

(This Foreword is provided as an aid to the user and is not part of the rules of this Code.)

In 1911, The American Society of Mechanical Engineers established the Boiler and Pressure Vessel Committee to for-
mulate standard rules for the construction of steam boilers and other pressure vessels. In 2009, the Boiler and Pressure
Vessel Committee was superseded by the following committees:

(a) Committee on Power Boilers (I)

(b) Committee on Materials (II)

(c) Committee on Construction of Nuclear Facility Components (III)
(d) Committee on Heating Boilers (IV)

(e) Committee on Nondestructive Examination (V)

(f) Committee on Pressure Vessels (VIII)

(g) Committee on Welding, Brazing, and Fusing (IX)

(h) Committee on Fiber-Reinforced Plastic Pressure Vessels (X)

(i) Committee on Nuclear Inservice Inspection (XI)

(j) Committee on Transport Tanks (XII)

Where reference is made to “the Committee” in this Foreword, each of these committees is included individually and
collectively.

The Committee's function is to establish rules of safety relating only to pressure integrity, which govern the
construction” of boilers, pressure vessels, transport tanks, and nuclear components, and the inservice inspection of nu-
clear components and transport tanks. The Committee also interprets these rules when questions arise regarding their
intent. This Code does not address other safety issues relating to the construction of boilers, pressure vessels, transport
tanks, or nuclear components, or the inservice inspection of nuclear components or transport tanks. Users of the Code
should refer to the pertinent codes, standards, laws, regulations, or other relevant documents for safety issues other than
those relating to pressure integrity. Except for Sections XI and XII, and with a few other exceptions, the rules do not, of
practical necessity, reflect the likelihood and consequences of deterioration in service related to specific service fluids or
external operating environments. In formulating the rules, the Committee considers the needs of users, manufacturers,
and inspectors of pressure vessels. The objective of the rules is to afford reasonably certain protection of life and prop-
erty, and to provide a margin for deterioration in service to give a reasonably long, safe period of usefulness. Advance-
ments in design and materials and evidence of experience have been recognized.

This Code contains mandatory requirements, specific prohibitions, and nonmandatory guidance for construction activ-
ities and inservice inspection and testing activities. The Code does not address all aspects of these activities and those
aspects that are not specifically addressed should not be considered prohibited. The Code is not a handbook and cannot
replace education, experience, and the use of engineering judgment. The phrase engineering judgement refers to technical
judgments made by knowledgeable engineers experienced in the application of the Code. Engineering judgments must be
consistent with Code philosophy, and such judgments must never be used to overrule mandatory requirements or specific
prohibitions of the Code.

The Committee recognizes that tools and techniques used for design and analysis change as technology progresses and
expects engineers to use good judgment in the application of these tools. The designer is responsible for complying with
Code rules and demonstrating compliance with Code equations when such equations are mandatory. The Code neither
requires nor prohibits the use of computers for the design or analysis of components constructed to the requirements
of the Code. However, designers and engineers using computer programs for design or analysis are cautioned that they
are responsible for all technical assumptions inherent in the programs they use and the application of these programs to
their design.

. Construction, as used in this Foreword, is an all-inclusive term comprising materials, design, fabrication, examination, inspection, testing, cer-
tification, and pressure relief.
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The rules established by the Committee are not to be interpreted as approving, recommending, or endorsing any pro-
prietary or specific design, or as limiting in any way the manufacturer's freedom to choose any method of design or any
form of construction that conforms to the Code rules.

The Committee meets regularly to consider revisions of the rules, new rules as dictated by technological development,
Code Cases, and requests for interpretations. Only the Committee has the authority to provide official interpretations of
this Code. Requests for revisions, new rules, Code Cases, or interpretations shall be addressed to the Secretary in writing
and shall give full particulars in order to receive consideration and action (see Submittal of Technical Inquiries to the
Boiler and Pressure Vessel Standards Committees). Proposed revisions to the Code resulting from inquiries will be pre-
sented to the Committee for appropriate action. The action of the Committee becomes effective only after confirmation by
ballot of the Committee and approval by ASME. Proposed revisions to the Code approved by the Committee are submitted
to the American National Standards Institute (ANSI) and published at http://cstools.asme.org/csconnect/public/in-
dex.cfm?PublicReview=Revisions to invite comments from all interested persons. After public review and final approval
by ASME, revisions are published at regular intervals in Editions of the Code.

The Committee does not rule on whether a component shall or shall not be constructed to the provisions of the Code.
The scope of each Section has been established to identify the components and parameters considered by the Committee
in formulating the Code rules.

Questions or issues regarding compliance of a specific component with the Code rules are to be directed to the ASME
Certificate Holder (Manufacturer). Inquiries concerning the interpretation of the Code are to be directed to the Commit-
tee. ASME is to be notified should questions arise concerning improper use of an ASME Certification Mark.

When required by context in this Section, the singular shall be interpreted as the plural, and vice versa, and the fem-
inine, masculine, or neuter gender shall be treated as such other gender as appropriate.

xiii



STATEMENT OF POLICY ON THE USE OF THE CERTIFICATION
MARK AND CODE AUTHORIZATION IN ADVERTISING

ASME has established procedures to authorize qualified organizations to perform various activities in accordance with
the requirements of the ASME Boiler and Pressure Vessel Code. It is the aim of the Society to provide recognition of or-
ganizations so authorized. An organization holding authorization to perform various activities in accordance with the re-
quirements of the Code may state this capability in its advertising literature.

Organizations that are authorized to use the Certification Mark for marking items or constructions that have been con-
structed and inspected in compliance with the ASME Boiler and Pressure Vessel Code are issued Certificates of Author-
ization. It is the aim of the Society to maintain the standing of the Certification Mark for the benefit of the users, the
enforcement jurisdictions, and the holders of the Certification Mark who comply with all requirements.

Based on these objectives, the following policy has been established on the usage in advertising of facsimiles of the
Certification Mark, Certificates of Authorization, and reference to Code construction. The American Society of Mechanical
Engineers does not “approve,” “certify,” “rate,” or “endorse” any item, construction, or activity and there shall be no state-
ments or implications that might so indicate. An organization holding the Certification Mark and/or a Certificate of
Authorization may state in advertising literature that items, constructions, or activities “are built (produced or per-
formed) or activities conducted in accordance with the requirements of the ASME Boiler and Pressure Vessel Code,”
or “meet the requirements of the ASME Boiler and Pressure Vessel Code.” An ASME corporate logo shall not be used
by any organization other than ASME.

The Certification Mark shall be used only for stamping and nameplates as specifically provided in the Code. However,
facsimiles may be used for the purpose of fostering the use of such construction. Such usage may be by an association or a
society, or by a holder of the Certification Mark who may also use the facsimile in advertising to show that clearly spe-
cified items will carry the Certification Mark. General usage is permitted only when all of a manufacturer’s items are con-
structed under the rules.

STATEMENT OF POLICY ON THE USE OF ASME MARKING TO
IDENTIFY MANUFACTURED ITEMS

The ASME Boiler and Pressure Vessel Code provides rules for the construction of boilers, pressure vessels, and nuclear
components. This includes requirements for materials, design, fabrication, examination, inspection, and stamping. Items
constructed in accordance with all of the applicable rules of the Code are identified with the official Certification Mark
described in the governing Section of the Code.

Markings such as “ASME,” “ASME Standard,” or any other marking including “ASME” or the Certification Mark shall not
be used on any item that is not constructed in accordance with all of the applicable requirements of the Code.

Items shall not be described on ASME Data Report Forms nor on similar forms referring to ASME that tend to imply that
all Code requirements have been met when, in fact, they have not been. Data Report Forms covering items not fully com-
plying with ASME requirements should not refer to ASME or they should clearly identify all exceptions to the ASME
requirements.
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s SUBMITTAL OF TECHNICAL INQUIRIES TO THE BOILER AND
PRESSURE VESSEL STANDARDS COMMITTEES

1 INTRODUCTION

(a) The following information provides guidance to Code users for submitting technical inquiries to the committees. See
Guideline on the Approval of New Materials Under the ASME Boiler and Pressure Vessel Code in Section II, Parts C and D
for additional requirements for requests involving adding new materials to the Code. Technical inquiries include requests
for revisions or additions to the Code rules, requests for Code Cases, and requests for Code Interpretations, as described
below.

(1) Code Revisions. Code revisions are considered to accommodate technological developments, address administra-
tive requirements, incorporate Code Cases, or to clarify Code intent.

(2) Code Cases. Code Cases represent alternatives or additions to existing Code rules. Code Cases are written as a
question and reply, and are usually intended to be incorporated into the Code at a later date. When used, Code Cases pre-
scribe mandatory requirements in the same sense as the text of the Code. However, users are cautioned that not all jur-
isdictions or owners automatically accept Code Cases. The most common applications for Code Cases are:

(-a) to permit early implementation of an approved Code revision based on an urgent need
(-b) to permit the use of a new material for Code construction
(-c) to gain experience with new materials or alternative rules prior to incorporation directly into the Code

(3) Code Interpretations. Code Interpretations provide clarification of the meaning of existing rules in the Code, and
are also presented in question and reply format. Interpretations do not introduce new requirements. In cases where ex-
isting Code text does not fully convey the meaning that was intended, and revision of the rules is required to support an
interpretation, an Intent Interpretation will be issued and the Code will be revised.

(b) The Code rules, Code Cases, and Code Interpretations established by the committees are not to be considered as
approving, recommending, certifying, or endorsing any proprietary or specific design, or as limiting in any way the free-
dom of manufacturers, constructors, or owners to choose any method of design or any form of construction that conforms
to the Code rules.

(c) Inquiries that do not comply with these provisions or that do not provide sufficient information for a committee’s
full understanding may result in the request being returned to the inquirer with no action.

2 INQUIRY FORMAT

Submittals to a committee shall include:
(a) Purpose. Specify one of the following:
(1) revision of present Code rules
(2) new or additional Code rules
(3) Code Case
(4) Code Interpretation

(b) Background. Provide the information needed for the committee’s understanding of the inquiry, being sure to include
reference to the applicable Code Section, Division, Edition, Addenda (if applicable), paragraphs, figures, and tables. Pre-
ferably, provide a copy of the specific referenced portions of the Code.

(c) Presentations. The inquirer may desire or be asked to attend a meeting of the committee to make a formal presenta-
tion or to answer questions from the committee members with regard to the inquiry. Attendance at a committee meeting
shall be at the expense of the inquirer. The inquirer’s attendance or lack of attendance at a meeting shall not be a basis for
acceptance or rejection of the inquiry by the committee.
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3 CODE REVISIONS OR ADDITIONS

Requests for Code revisions or additions shall provide the following:

(a) Proposed Revisions or Additions. For revisions, identify the rules of the Code that require revision and submit a copy
of the appropriate rules as they appear in the Code, marked up with the proposed revision. For additions, provide the
recommended wording referenced to the existing Code rules.

(b) Statement of Need. Provide a brief explanation of the need for the revision or addition.

(c) Background Information. Provide background information to support the revision or addition, including any data or
changes in technology that form the basis for the request that will allow the committee to adequately evaluate the pro-
posed revision or addition. Sketches, tables, figures, and graphs should be submitted as appropriate. When applicable,
identify any pertinent paragraph in the Code that would be affected by the revision or addition and identify paragraphs
in the Code that reference the paragraphs that are to be revised or added.

4 CODE CASES

Requests for Code Cases shall provide a Statement of Need and Background Information similar to that defined in 3(b)
and 3(c), respectively, for Code revisions or additions. The urgency of the Code Case (e.g., project underway or imminent,
new procedure, etc.) must be defined and it must be confirmed that the request is in connection with equipment that will
bear the Certification Mark, with the exception of Section XI applications. The proposed Code Case should identify the
Code Section and Division, and be written as a Question and a Reply in the same format as existing Code Cases. Requests
for Code Cases should also indicate the applicable Code Editions and Addenda (if applicable) to which the proposed Code
Case applies.

5 CODE INTERPRETATIONS

(a) Requests for Code Interpretations shall provide the following:

(1) Inquiry. Provide a condensed and precise question, omitting superfluous background information and, when pos-
sible, composed in such a way that a “yes” or a “no” Reply, with brief provisos if needed, is acceptable. The question should
be technically and editorially correct.

(2) Reply. Provide a proposed Reply that will clearly and concisely answer the Inquiry question. Preferably, the Reply
should be “yes” or “no,” with brief provisos if needed.

(3) Background Information. Provide any background information that will assist the committee in understanding
the proposed Inquiry and Reply.

(b) Requests for Code Interpretations must be limited to an interpretation of a particular requirement in the Code or a
Code Case. The committee cannot consider consulting type requests such as the following:

(1) a review of calculations, design drawings, welding qualifications, or descriptions of equipment or parts to deter-
mine compliance with Code requirements;

(2) a request for assistance in performing any Code-prescribed functions relating to, but not limited to, material se-
lection, designs, calculations, fabrication, inspection, pressure testing, or installation;

(3) a request seeking the rationale for Code requirements.

6 SUBMITTALS

Submittals to and responses from the committees shall meet the following:

(a) Submittal. Inquiries from Code users shall be in English and preferably be submitted in typewritten form; however,
legible handwritten inquiries will also be considered. They shall include the name, address, telephone number, fax num-
ber, and e-mail address, if available, of the inquirer and be mailed to the following address:

Secretary

ASME Boiler and Pressure Vessel Committee

Two Park Avenue

New York, NY 10016-5990

As an alternative, inquiries may be submitted via e-mail to: SecretaryBPV@asme.org.

(b) Response. The Secretary of the appropriate committee shall acknowledge receipt of each properly prepared inquiry
and shall provide a written response to the inquirer upon completion of the requested action by the committee.
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A. C. Eberhardt T. Tonyan

J. Gutierrez

Working Group on Modernization (BPV 3C)

0. Jovall, Chair J.-B Domage
J. McLean, Secretary N. Orbovic
A. Adediran C.T. Smith
N. Alchaar

J. F. Artuso M. A. Ugalde
J.J. Braun S. Wang

]. Colinares U. Ricklefs, Contributing Member



COMMITTEE ON HEATING BOILERS (BPV 1V)

T. L. Bedeaux, Chair
]. A. Hall, Vice Chair

G. Moino, Staff Secretary

J. Calland

J. P. Chicoine

C. M. Dove

B. G. French

A. Heino

B. ]. Iske

D. J. Jenkins

M. R. Klosterman
K. M. McTague

P. A. Molvie

B. W. Moore

R. E. Olson

T. M. Parks

M. Wadkinson

R. V. Wielgoszinski
H. Michael, Delegate
D. Picart, Delegate

J. L. Kleiss, Alternate
M. T. Roby, Alternate
W. L. Haag, Jr, Honorary Member

Subgroup on Care and Operation of Heating Boilers (BPV 1V)

M. Wadkinson, Chair
T. L. Bedeaux

J. Calland

J. A. Hall

M. R. Klosterman
P. A. Molvie

B. W. Moore

T. M. Parks

Subgroup on Cast Iron Boilers (BPV IV)

K. M. McTague, Chair

T. L. Bedeaux, Vice Chair

J. P. Chicoine
C. M. Dove
J. M. Downs

B. G. French

]. A. Hall

]. L. Kleiss

M. R. Klosterman

M. T. Roby, Alternate

Subgroup on Materials (BPV IV)

J. A. Hall, Chair

M. Wadkinson, Vice Chair

J. Calland
J. M. Downs

B. ]. Iske
J. L. Kleiss
E. Rightmier

Subgroup on Water Heaters (BPV IV)

J. Calland, Chair
J. P. Chicoine

B. G. French

B. ]. Iske

K. M. McTague

R. E. Olson

T. E. Trant

M. T. Roby, Alternate

Subgroup on Welded Boilers (BPV IV)

J. Calland, Chair
T. L. Bedeaux

B. G. French

J. L. Kleiss

M. R. Klosterman

P. A. Molvie

R. E. Olson

M. Wadkinson

R. V. Wielgoszinski

J.-M. Andre, Contributing Member

COMMITTEE ON NONDESTRUCTIVE EXAMINATION (BPV V)

]. E. Batey, Chair

F. B. Kovacs, Vice Chair
J. S. Brzuszkiewicz, Staff Secretary
S. J. Akrin

C. A. Anderson

A. S. Birks

P. L. Brown

M. A. Burns

B. Caccamise

N. Y. Faransso

N. A. Finney

A. F. Garbolevsky

G. W. Hembree

J. W. Houf

R. W. Kruzic

J. R. McGimpsey

M. D. Moles

A. B. Nagel

T. L. Plasek

F. ]. Sattler

G. M. Gatti, Delegate

X. Guiping, Delegate

B. D. Laite, Alternate

H. C. Graber, Honorary Member
0. F. Hedden, Honorary Member
J. R. MacKay, Honorary Member
T. G. McCarty, Honorary Member

Subgroup on General Requirements/Personnel Qualifications and
Inquiries (BPV V)

F. B. Kovacs, Chair
S. J. Akrin

C. A. Anderson

]. E. Batey

A. S. Birks

N. Y. Faransso

N. A. Finney

G. W. Hembree

J. W. Houf

J. P. Swezy, Jr., Contributing
Member

Subgroup on Surface Examination Methods (BPV V)

S. J. Akrin, Chair
A. S. Birks

P. L. Brown

B. Caccamise

N. Y. Faransso
N. Farenbaugh
N. A. Finney

G. W. Hembree

S. Johnson

R. W. Kruzic

B. D. Laite

L. E. Mullins

A. B. Nagel

F.]. Sattler

G. M. Gatti, Delegate

Subgroup on Volumetric Methods (BPV V)

G. W. Hembree, Chair
S. J. Akrin

J. E. Batey

P. L. Brown

B. Caccamise

N. Y. Faransso

N. A. Finney

A. F. Garbolevsky

J. F. Halley

R. W. Hardy

S. Johnson

F. B. Kovacs

R. W. Kruzic

J. R. McGimpsey

M. D. Moles

L. E. Mullins

A. B. Nagel

T. L. Plasek

F. ]. Sattler

G. M. Gatti, Delegate

Working Group on Acoustic Emissions (SG-VM) (BPV V)

N. Y. Faransso, Chair
J. E. Batey, Vice Chair

S. R. Doctor
R. K. Miller

Working Group on Radiography (SG-VM) (BPV V)

F. B. Kovacs, Chair
S. J. Akrin

J. E. Batey

P. L. Brown

B. Caccamise

N. Y. Faransso

A. F. Garbolevsky
R. W. Hardy

G. W. Hembree

S. Johnson

R. W. Kruzic

B. D. Laite

S. Mango

J. R. McGimpsey
R.J. Mills

A. B. Nagel

T. L. Plasek



Working Group on Ultrasonics (SG-VM) (BPV V)

N. A. Finney, Chair

J. F. Halley, Vice Chair
B. Caccamise

K. J. Chizen

N. Y. Faransso

0. F. Hedden

S. Johnson

R. W. Kruzic
B. D. Laite
M. D. Moles
L. E. Mullins
A. B. Nagel
F. ]. Sattler

Working Group on Guided Wave Ultrasonic Testing (SG-VM) (BPV V)

N. Y. Faransso, Chair
]. E. Batey, Vice Chair
D. Alleyne
]. F. Halley
S. Johnson

G. M. Light
M. D. Moles
P. Mudge
M. J. Quarry
]. Vanvelsor

COMMITTEE ON PRESSURE VESSELS (VIII)

U. R. Miller, Chair
R. ]. Basile, Vice Chair
S. ]. Rossi, Staff Secretary

T. Schellens, Staff Secretary

V. Bogosian

J. Cameron

A. Chaudouet
D. B. DeMichael
J. P. Glaspie

M. Gold

J. F. Grubb

L. E. Hayden, Jr.
G. G. Karcher

K T. Lau

R. Mahadeen

R. W. Mikitka
K. Mokhtarian
C. C. Neely

T. W. Norton

T. P. Pastor

D. T. Peters

M. J. Pischke

M. D. Rana

G. B. Rawls, Jr.

F. L. Richter

S. C. Roberts

C. D. Rodery

A. Selz

J. R. Sims, Jr.

E. Soltow

D. A. Swanson

J. P. Swezy, Jr.

S. Terada

E. Upitis

P. A. McGowan, Delegate
H. Michael, Delegate

K. Oyamada, Delegate

M. E. Papponetti, Delegate
D. Rui, Delegate

T. Tahara, Delegate

W. S. Jacobs, Contributing Member

Subgroup on Design (BPV VIII)

R. ]. Basile, Chair

J. C. Sowinski, Vice Chair
M. D. Lower, Secretary
0. A. Barsky

M. R. Breach

F. L. Brown

J. R. Farr

B. F. Hantz

C. E. Hinnant

M. H. Jawad

D. L. Kurle

R. W. Mikitka

U. R. Miller

K. Mokhtarian

T. P. Pastor

M. D. Rana

G. B. Rawls, Jr.

S. C. Roberts

C. D. Rodery

S. C. Shah

D. A. Swanson

J. Vattappilly

R. A. Whipple

A. A. Gibbs, Delegate

K. Oyamada, Delegate

M. E. Papponetti, Delegate

M. Faulkner, Corresponding
Member

C. S. Hinson, Corresponding
Member

W. S. Jacobs, Corresponding
Member

A. Selz, Corresponding Member

K. K. Tam, Corresponding Member

Working Group on Design-By-Analysis (BPV III)

B. F. Hantz, Chair

T. W. Norton, Secretary
R. G. Brown

R. D. Dixon

C. E. Hinnant

M. H. Jawad

S. Krishnamurthy

A. Mann

G. A. Miller
C. Nadarajah
M. D. Rana
T. G. Seipp
S. Terada

Subgroup on Fabrication and Inspection (BPV VIII)

C. D. Rodery, Chair

J. P. Swezy, Jr,, Vice Chair
B. R. Morelock, Secretary
J. L. Arnold

L. F. Campbell

H. E. Gordon

D. I. Morris

M. J. Pischke

M. J. Rice

B. F. Shelley

P. L. Sturgill

T. Tahara

E. A. Whittle

K. Oyamada, Delegate

R. Uebel, Delegate

W. J. Bees, Corresponding Member
E. Upitis, Corresponding Member
W. S. Jacobs, Contributing Member
J. Lee, Contributing Member

Subgroup on General Requirements (BPV VIII)

S. C. Roberts, Chair

D. B. DeMichael, Vice Chair
F. L. Richter, Secretary
R.]. Basile

V. Bogosian

D. T. Davis

J. P. Glaspie

L. E. Hayden, Jr.

K. T. Lau

M. D. Lower

C. C. Neely

A. S. Olivares

J. C. Sowinski

P. Speranza

D. B. Stewart

D. A. Swanson

R. Uebel

A. H. Gibbs, Delegate
K. Oyamada, Delegate

Taskgroup on U-2(g) (BPV VIII)

S. R. Babka

R. ]. Basile

D. K. Chandiramani
R. Mahadeen

U. R. Miller

T. W. Norton

T. P. Pastor

R. F. Reedy, Sr.
S. C. Roberts

J. R. Sims, Jr.
D. Srnic

D. A. Swanson
R. Uebel

K. K. Tam

Subgroup on Heat Transfer Equipment (BPV VIII)

R. Mahadeen, Chair
G. Aurioles, Sr., Vice Chair
F. E. Jehrio, Secretary
S. R. Babka

J. H. Barbee

0. A. Barsky

I. G. Campbell

A. Chaudouet

M. D. Clark

J. I. Gordon

M. |. Holtz

G. G. Karcher

D. L. Kurle

B.]. Lerch

P. Matkovics

S. Mayeux

U. R. Miller

T. W. Norton

K. Oyamada

D. Srnic

A. M. Voytko

R. P. Wiberg

F. Osweiller, Corresponding
Member

S. Yokell, Corresponding Member

R. Tiwari, Contributing Member

S. M. Caldwell, Honorary Member



Subgroup on High Pressure Vessels (BPV VIII)

. T. Peters, Chair

. T. Hallman, Vice Chair
. P. Maslowski, Staff Secretary
P. Antalffy

. C. Biel

. N. Chaku

. Cordes

. D. Dixon

Fridlund

. M. Fryer

A. H. Honza

M. M. James

J. A. Kapp

J. Keltjens

A. K. Khare

S. C. Mordre
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G. T. Nelson

E. A. Rodriguez

E. D. Roll

J. R. Sims, Jr.

D. L. Stang

F. W. Tatar

S. Terada

J. L. Traud

R. Wink

K. ]. Young

K. Oyamada, Delegate

R. M. Hoshman, Contributing
Member

G. J. Mraz, Contributing Member

D. J. Burns, Honorary Member

E. H. Perez, Honorary Member

Subgroup on Materials (BPV VIII)

J. F. Grubb, Chair

J. Cameron, Vice Chair

P. G. Wittenbach, Secretary
A. Di Rienzo

J. D. Fritz

M. Gold

M. Katcher

W. M. Lundy

D. W. Rahoi

R. C. Sutherlin

E. Upitis

K. Xu

K. Oyamada, Delegate

E. G. Nisbett, Corresponding
Member

G. S. Dixit, Contributing Member

J. A. McMaster, Contributing
Member

Subgroup on Toughness (BPV II & BPV VIII)

D. A. Swanson, Chair

J. P. Swezy, Jr,, Vice Chair
J. L. Arnold

R. ]. Basile

J. Cameron

H. E. Gordon

W. S. Jacobs

D. L. Kurle

Special Working Group on Graphite Pressure Equipment (BPV VIII)

E. Soltow, Chair
G. C. Becherer
T. F. Bonn

F. L. Brown

K. Mokhtarian

C. C. Neely

M. D. Rana

F. L. Richter

E. Upitis

J. Vattappilly

K. Xu

K. Oyamada, Delegate

R. W. Dickerson
S. Malone

M. R. Minick

A. A. Stupica

Special Working Group on Bolted Flanged Joints (BPV VIII)

R. W. Mikitka, Chair
G. D. Bibel

W. Brown

W. ]. Koves

M. Morishita
J. R. Payne

G. B. Rawls, Jr.
M. S. Shelton

Task Group on Design (BPV VIII)

J. Keltjens, Chair
R. C. Biel

D. ]. Burns

R. Cordes

R. D. Dixon

L. Fridlund

D. M. Fryer

R. T. Hallman

S. C. Mordre

G. T. Nelson

E. H. Perez
D. T. Peters
E. D. Roll

K. C. Simpson
J. R. Sims, Jr.
D. L. Stang

S. Terada

J. L. Traud

R. Wink

Task Group on Materials (BPV VIII)

F. W. Tatar, Chair
L. P. Antalffy
P. N. Chaku

M. M. James
J. A. Kapp
A. K. Khare

Task Group on Impulsively Loaded Vessels (BPV VIII)

E. A. Rodriguez, Chair
P. O. Leslie, Secretary
G. A. Antaki

J. K. Asahina

D. D. Barker

D. W. Bowman

A. M. Clayton

J. E. Didlake, Jr.

T. A. Duffey

B. L. Haroldsen

H. L. Heaton

D. Hilding

K. W. King

R. Kitamura

R. A. Leishear

R. E. Nickell

F. Ohlson

C. Romero

N. Rushton

J. E. Shepherd

Q. Dong, Corresponding Member
M. Yip, Corresponding Member
C. R. Vaught, Alternate

COMMITTEE ON WELDING, BRAZING, AND FUSING (BPV IX)

W. J. Sperko, Chair

D. A. Bowers, Vice Chair
S.]. Rossi, Staff Secretary
M. Bernasek

R. K. Brown, Jr.

M. L. Carpenter

J. G. Feldstein

P. D. Flenner

R. M. Jessee

J. S. Lee

W. M. Lundy

T. Melfi

W. F. Newell, Jr.

B. R. Newmark

A. S. Olivares

M. J. Pischke

M. J. Rice

M. B. Sims

M. J. Stanko

J. P. Swezy, Jr.

P. L. Van Fosson

R. R. Young

A. Roza, Delegate

M. Consonni, Contributing Member

S. A. Jones, Contributing Member

W. D. Doty, Honorary Member

S. D. Reynolds, Jr., Honorary
Member

Subgroup on Brazing (BPV IX)

M. J. Pischke, Chair
E. W. Beckman
L. F. Campbell

M. L. Carpenter
A. F. Garbolevsky
J. P. Swezy, Jr.

Subgroup on General Requirements (BPV IX)

. R. Newmark, Chair
. W. Beckman

. Chandler

. R. Evans

. Howard

. M. Jessee

. S. Olivares
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D. K. Peetz

H. B. Porter

P. L. Sturgill

K. R. Willens

E. W. Woelfel

E. Molina, Delegate



Subgroup on Materials (BPV IX)

M. Bernasek, Chair
T. Anderson

J. L. Arnold

M. L. Carpenter

E. Cutlip

S. S. Fiore

S. E. Gingrich

R. M. Jessee

C. C. Kim

T. Melfi

M. J. Pischke

C. E. Sainz

W. J. Sperko

M. J. Stanko

P. L. Sturgill

R. R. Young

V. G. V. Giunto, Delegate

Subgroup on Performance Qualification (BPV IX)

D. A. Bowers, Chair
M. J. Rice, Secretary
V. A. Bell

M. A. Boring

R. B. Corbit

P. D. Flenner

K. L. Hayes

J. S. Lee

W. M. Lundy
E. G. Reichelt
M. B. Sims

Subgroup on Plastic Fusing (BPV IX)

M. L. Carpenter, Chair
D. Burwell

J. M. Craig

A. N. Haddad

K. L. Hayes

R. M. Jessee

E. Lever

E. W. McElroy

J. E. O’Sullivan
E. G. Reichelt
M. J. Rice

P. L. Sturgill

J. P. Swezy, Jr.
E. W. Woelfel
]. C. Minichiello
C. W. Rowley

Subgroup on Procedure Qualification (BPV IX)

D. A. Bowers, Chair
M. J. Rice, Secretary
M. Bernasek

M. A. Boring

R. K. Brown, Jr.

W. M. Lundy

J. R. McGimpsey

W. F. Newell, Jr.

A. S. Olivares

S. Raghunathan
M. B. Sims

W. J. Sperko

S. A. Sprague

J. P. Swezy, Jr.
P. L. Van Fosson
T. C. Wiesner

COMMITTEE ON FIBER-REINFORCED PLASTIC PRESSURE VESSELS

D. Eisberg, Chair

P. D. Stumpf, Staff Secretary
F. L. Brown

]. L. Bustillos

T. W. Cowley

I. L. Dinovo

T. ]. Fowler

M. R. Gorman

D. H. Hodgkinson

L. E. Hunt

(BPV X)

D. L. Keeler

B. M. Linnemann
N. L. Newhouse
D. J. Painter

G. Ramirez

]. R. Richter

B. F. Shelley

F. W. Van Name
D. 0. Yancey, Jr.
P. H. Ziehl

COMMITTEE ON NUCLEAR INSERVICE INSPECTION (BPV XI)

G. C. Park, Chair

R. W. Swayne, Vice Chair
R. A. Yonekawa, Vice Chair
R. L. Crane, Staff Secretary
J. M. Agold

V. L. Armentrout

W. H. Bamford

T. L. Chan

. C. Cipolla

. D. Davis

. H. DeBoo

. L. Dyle

. V. Farrell, Jr.

. L. Farrow

. B. Gerlach

. E. Gimple

. J. Griesbach

. Hasegawa

. 0. Henry

. D. Kerr

D. Kulat

. L. Lagleder
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D. W. Lamond

G. A. Lofthus

J. E. O’Sullivan

R. K. Rhyne

D. A. Scarth

F. ]. Schaaf, Jr.

J. C. Spanner, Jr.

G. L. Stevens

D. E. Waskey

J. G. Weicks

C. J. Wirtz

T. Yuhara

H. D. Chung, Delegate

C. Ye, Delegate

R. A. West, Contributing Member
]. Hakii, Alternate

J. T. Lindberg, Alternate

W. E. Norris, Alternate

C. D. Cowfer, Honorary Member
F. E. Gregor, Honorary Member
0. F. Hedden, Honorary Member
P. C. Riccardella, Honorary Member

Executive Committee (BPV XI)

R. A. Yonekawa, Chair

G. C. Park, Vice Chair

R. L. Crane, Staff Secretary
W. H. Bamford

R. L. Dyle

M. J. Ferlisi

E. B. Gerlach

R. E. Gimple

S. D. Kulat

J. T. Lindberg
W. E. Norris

R. K. Rhyne

J. C. Spanner, Jr.
G. L. Stevens

R. W. Swayne

Subgroup on Evaluation Standards (SG-ES) (BPV XI)

W. H. Bamford, Chair
. L. Stevens, Secretary
. D. Chung

. C. Cipolla

. H. DeBoo

. L. Dyle

. R. Ganta

. J. Griesbach

. Hasegawa

. Hojo

. N. Hopkins

. Koyama
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D. R. Lee

R. 0. McGill
H. S. Mehta
M. A. Mitchell
K. Miyazaki
R. Pace

S. Ranganath
D. A. Scarth
T. V. Vo

K. R. Wichman
S. X. Xu

Working Group on Flaw Evaluation (SG-ES) (BPV XI)

R. C. Cipolla, Chair
S. X. Xu, Secretary
W. H. Bamford

B. Bezensek

H. D. Chung

G. H. DeBoo

B. R. Ganta

R. G. Gilada

H. L. Gustin

F. D. Hayes

P. H. Hoang

K. Hojo

D. N. Hopkins

K. Koyama

D.R. Lee
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H. S. Mehta

G. A. Miessi

K. Miyazaki

R. K. Qashu

S. Ranganath

H. Rathbun

P. J. Rush

D. A. Scarth

W. L. Server

N. J. Shah

T. V. Vo

K. R. Wichman
G. M. Wilkowski
D. L. Rudland, Alternate



Working Group on Operating Plant Criteria (SG-ES) (BPV XI)

T. ]. Griesbach, Chair

D. V. Sommerville, Secretary
W. H. Bamford

H. Behnke

T. L. Dickson

R. L. Dyle

S. R. Gosselin

M. Hayashi

H. S. Mehta

M. A. Mitchell

R. Pace

N. A. Palm

S. Ranganath

W. L. Server

D. P. Weakland

T. Hardin, Alternate

Working Group on Pipe Flaw Evaluation (SG-ES) (BPV XI)

D. A. Scarth, Chair
G. M. Wilkowski, Secretary
T. A. Bacon

W. H. Bamford

B. Bezensek

H. D. Chung

R. C. Cipolla

N. G. Cofie

J. M. Davis

G. H. DeBoo

B. R. Ganta

L. F. Goyette

K. Hasegawa

P. H. Hoang

K. Hojo

D. N. Hopkins
E. ]. Houston
K. Kashima

R. 0. McGill
H. S. Mehta

G. A. A. Miessi
K. Miyazaki
D. L. Rudland
P.]. Rush

D.-]. Shim

T. V. Vo

B. Wasiluk

S. X. Xu

H. Rathbun, Alternate

Subgroup on Nondestructive Examination (SG-NDE) (BPV XI)

J. C. Spanner, Jr, Chair
G. A. Lofthus, Secretary
T. L. Chan

C. B. Cheezem

D. R. Cordes

F. E. Dohmen

M. E. Gothard

D. O. Henry

J. T. Lindberg
T. R. Lupold
G. R. Perkins
S. A. Sabo

F. ]. Schaaf, Jr.
R. V. Swain

G. Tang

C. J. Wirtz

Working Group on Personnel Qualification and Surface Visual and
Eddy Current Examination (SG-NDE) (BPV XI)

J. T. Lindberg, Chair
D. R. Cordes, Secretary
S. E. Cumblidge

N. Farenbaugh

D. O. Henry

J. W. Houf

J. C. Spanner, Jr.
J. T. Timm

M. C. Weatherly
M. L. Whytsell
C. ]. Wirtz

Working Group on Procedure Qualification and Volumetric
Examination (SG-NDE) (BPV XI)

G. A. Lofthus, Chair

G. R. Perkins, Secretary
M. T. Anderson

M. Briley

C. B. Cheezem

A. D. Chockie

M. Dennis

S. R. Doctor

F. E. Dohmen

M. E. Gothard

K. J. Hacker

D. B. King

D. A. Kull

C. A. Nove

S. A. Sabo

R. V. Swain

B. A. Thigpen
S.J. Todd

D. K. Zimmerman

Subgroup on Repair/Replacement Activities (SG-RRA) (BPV XI)

E. B. Gerlach, Chair
E. V. Farrell, Jr,, Secretary
S. B. Brown

R. E. Cantrell

G. G. Elder

P. D. Fisher

J. M. Gamber

R. E. Gimple

D. R. Graham

R. A. Hermann

K. J. Karwoski

R. D. Kerr

S. L. McCracken
B. R. Newton

J. E. O'Sullivan
R. R. Stevenson
R. W. Swayne
D. L. Tilly

D. E. Waskey

]. G. Weicks

R. A. Yonekawa
E. G. Reichelt, Alternate

Working Group on Welding and Special Repair Processes (SG-RRA)

D. E. Waskey, Chair
D. ]. Tilly, Secretary
R. E. Cantrell

S.J. Findlan

P. D. Fisher

M. L. Hall

R. A. Hermann

K. J. Karwoski

(BPV XI)

C. C. Kim

M. Lau

S. L. McCracken
D. B. Meredith
B. R. Newton

J. E. O'Sullivan
R. E. Smith

J. G. Weicks

Working Group on Nonmetals Repair/Replacement Activities

J. E. O'Sullivan, Chair

S. Schuessler, Secretary
E. W. McElroy

T. M. Musto

(SG-RRA) (BPV XI)

B. B. Raji
E. G. Reichelt
F.]. Schaaf, Jr.
Z.]. Zhou

Task Group on Repair by Carbon Fiber Composites
(WGN-MRR) (BPV XI)

J. E. O'Sullivan, Chair
M. Golliet
E. W. McElroy

B. B. Raji
F.]. Schaaf, Jr.

Working Group on Design and Programs (SG-RRA) (BPV XI)

G. G. Elder, Chair

S. B. Brown, Secretary
0. Bhatty

R. Clow

J. W. Collins

R. R. Croft

E. V. Farrell, Jr.

S. K. Fisher

J. M. Gamber

E. B. Gerlach

D. R. Graham
G. F. Harttraft
T. E. Hiss

H. Malikowski
M. A. Pyne

R. R. Stevenson
R. W. Swayne
R. A. Yonekawa

Subgroup on Water-Cooled Systems (SG-WCS) (BPV XI)

S. D. Kulat, Chair

N. A. Palm, Secretary
J. M. Agold

V. L. Armentrout

J. M. Boughman

S. T. Chesworth

D. D. Davis

H. Q. Do

E. L. Farrow

M. J. Ferlisi

XXix

P. ]. Hennessey

D. W. Lamond

A. McNeill IIT

T. Nomura

W. E. Norris

G. C. Park

]. E. Staffiera

H. M. Stephens, Jr.

R. Turner

H. L. Graves lIlI, Alternate



Task Group on High Strength Nickel Alloys Issues (SG-WCS) (BPV XI)

V. L. Armentrout, Chair K. Koyama

B. L. Montgomery, Secretary M. Lashley

W. H. Bamford G. C. Park

P. R. Donavin J. M. Shuping
R. L. Dyle J. C. Spanner, Jr.
G. G. Elder K. B. Stuckey

R. E. Gimple E. J. Sullivan, Jr.
R. Hardies D. P. Weakland

Working Group on Containment (SG-WCS) (BPV XI)

]. E. Staffiera, Chair
H. M. Stephens, Jr,, Secretary

D. J. Naus
F. Poteet III

g’ i‘ GGhOSi?l A. A. Reyes-Cruz

. H. Goche .

H. L. Graves I1I E. A Rodriguez

H. T. Hill G. Thomas

R. D. Hough S. G. Brown, Alternate

C. N. Krishnaswamy W. E. Norris, Alternate

Working Group on Inspection of Systems and Components
(SG-WCS) (BPV XI)

J. M. Agold, Chair K. W. Hall

H. Q. Do, Secretary K. M. Hoffman
V. L. Armentrout S. D. Kulat

C. Cueto-Felgueroso T. Nomura

R. E. Day J. C. Nygaard
M. J. Ferlisi R. Rishel

R. Fougerousse C. M. Ross

Working Group on Pressure Testing (SG-WCS) (BPV XI)

D. W. Lamond, Chair
J. M. Boughman, Secretary

T. R. Lupold
J. K. McClanahan

Y.-K. Chung B. L. Montgomery
T. Coste S. A. Norman

J. A. Doughty P. N. Passalugo
R. E. Hall ]. A. Stevenson

Task Group on Buried Components Inspection and Testing
(WG-PT) (BPV XI)

D. W. Lamond, Chair

J. M. Boughman, Secretary
C. Blackwelder

B. Clark III

A. Lee
E. ]. Maloney
M. Moenssens

G. C. Coker J. Ossmann

R. E. Day P. N. Passalugo
R. Hardies J. H. Riley

T. Ivy D. M. Swann

Working Group on Risk-Informed Activities (SGW-CS) (BPV XI)

M. A. Pyne, Chair K. W. Hall

S. T. Chesworth, Secretary S. D. Kulat

J. M. Agold D. W. Lamond
C. Cueto-Felgueroso R. K. Mattu

H. Q. Do A. McNeill 111
R. Fougerousse P.]. O'Regan
M. R. Graybeal N. A. Palm

R. Haessler D. Vetter

J. Hakii J. C. Younger

XXX

Special Working Group on Editing and Review (BPV XI)

R. W. Swayne, Chair
C. E. Moyer
K. R. Rao

]. E. Staffiera
D. J. Tilly
C. J. Wirtz

Special Working Group on Nuclear Plant Aging Management (BPV XI)

T. A. Meyer, Chair A. B. Meichler

B. R. Snyder, Secretary R. E. Nickell

S. Asada K. Sakamoto

D. V. Burgess W. L. Server

Y.-K. Chung R. L. Turner

D. D. Davis G. G. Young

R. L. Dyle Z. Zhong

A. L. Hiser , Jr. C. E. Carpenter, Alternate

Working Group on General Requirements (BPV XI)

R. K. Rhyne, Chair K. M. Herman
E. ]. Maloney, Secretary R. K. Mattu

T. L. Chan

E. L. Farrow C. E. Moyer
R. Fox D. ]. Potter

P.]. Hennessey R. L. Williams

Special Working Group on Reliability and Integrity Management
Program (BPV XI)

F.]. Schaaf, Jr, Chair D. R. Lee

M. A. Lockwood, Secretary R. K. Miller

N. Broom P. M. Mills

5. R Doctor M. N. Mitchell
]. Fletcher

M. R. Graybeal A. T. Roberts III
J. Grimm T. Roney

A. B. Hull R. W. Swayne

COMMITTEE ON TRANSPORT TANKS (BPV XII)

M. D. Rana, Chair J. R. McGimpsey

N. J. Paulick, Vice Chair M. Pitts
T. Schellens, Staff Secretary T. A. Rogers
A. N. Antoniou A. Selz

]. A. Byers S. Staniszewski

W. L. Garfield A. P. Varghese

C. H. Hochman M. R. Ward

G. G. Karcher M. D. Pham, Contributing Member
Subgroup on Design and Materials (BPV XII)

A. P. Varghese, Chair N. J. Paulick

R. C. Sallash, Secretary M. D. Rana

D. K. Chandiramani T. A. Rogers

P. Chilukuri A. Selz

T. Hitchcock M. R. Ward

G. G. Karcher K. Xu

T. P. Lokey J. Zheng, Corresponding Member

S. L. McWilliams M. D. Pham, Contributing Member



Subgroup on Fabrication, Inspection, and Continued Service

M. Pitts, Chair

P. Chilukuri, Secretary
S. E. Benet

J. A. Byers

W. L. Garfield

T. P. Lokey

(BPV XII)

K. Mansker

J. R. McGimpsey

A. S. Olivares

R. C. Sallash

S. Staniszewski

L. H. Strouse, Contributing Member

Subgroup on General Requirements (BPV XII)

W. L. Garfield, Chair
S. E. Benet, Secretary
T. W. Alexander

A. N. Antoniou

J. L. Freiler

C. H. Hochman

J. R. McGimpsey

M. Pitts

T. Rummel

R. C. Sallash

S. Staniszewski

K. L. Gilmore, Contributing Member
L. H. Strouse, Contributing Member

Subgroup on Nonmandatory Appendices (BPV XII)

T. A. Rogers, Chair

S. Staniszewski, Secretary
S. E. Benet

P. Chilukuri

R. Hayworth

K. Mansker

S. L. McWilliams

N. J. Paulick

M. Pitts

R. C. Sallash

D. G. Shelton

M. R. Ward

D. D. Brusewitz, Contributing
Member

J. L. Conley, Contributing Member

T. Eubanks, Contributing Member

T. Hitchcock, Contributing Member

A. Selz, Contributing Member

A. P. Varghese, Contributing
Member

COMMITTEE ON BOILER AND PRESSURE VESSEL CONFORMITY
ASSESSMENT (CBPVCA)

P. D. Edwards, Chair

K. I. Baron, Staff Secretary

S. W. Cameron

R. V. Wielgoszinski
S. F. Harrison, Jr,, Contributing
Member

M. A. DeVries V. Bogosian, Alternate

T. E. Hansen D. C. Cook, Alternate

D. J. Jenkins D. W. King, Alternate

K. T. Lau B. L. Krasiun, Alternate

L. E. McDonald W. C. LaRochelle, Alternate
K. M. McTague P. F. Martin, Alternate

D. Miller K. McPhie, Alternate

B. R. Morelock M. R. Minick, Alternate

J. D. O'Leary I. Powell, Alternate

T. M. Parks R. Pulliam, Alternate

B. C. Turczynski M. T. Roby, Alternate

D. E. Tuttle ]. A. West, Alternate

E. A. Whittle A.]. Spencer, Honorary Member

XXXi

COMMITTEE ON NUCLEAR CERTIFICATION (CNC)

W. C. LaRochelle, Chair
R. R. Stevenson, Vice Chair
E. Suarez, Staff Secretary

M. F. Sullivan, Contributing
Member
S. Andrews, Alternate

J. DeKleine V. Bogosian, Alternate

G. Gobbi P. D. Edwards, Alternate
S. M. Goodwin D. P. Gobbi, Alternate

J. W. Highlands K. M. Hottle, Alternate

K. A. Huber K. A. Kavanagh, Alternate
J. C. Krane B. G. Kovarik, Alternate
R-P. Mclntyre M. A. Lockwood, Alternate
M. R. Minick ’

L. M. Plante R. ]. Luymes, Alternate
H. B. Prasse J. Oyler, Alternate

T. E. Quaka M. Paris, Alternate

C. T. Smith D. W. Stepp, Alternate

D. M. Vickery A. Torosyan, Alternate

C. S. Withers E. A. Whittle, Alternate

S. Yang H. L. Wiger, Alternate

COMMITTEE ON SAFETY VALVE REQUIREMENTS (BPV-SVR)

J. A. West, Chair R. ]J. Doelling

D. B. DeMichael, Vice Chair J. P. Glaspie

C. E. O'Brien, Staff Secretary S. F. Harrison, Jr.
J. F. Ball W. F. Hart

S. Cammeresi D. Miller

J. A. Cox T. Patel

R. D. Danzy Z. Wang

Subgroup on Design (BPV-SVR)

R. D. Danzy, Chair D. Miller
C. E. Beair T. Patel

J. A. Conley J. A. West
R.]. Doelling

Subgroup on General Requirements (BPV-SVR)

D. B. DeMichael, Chair
J. F. Ball

G. Brazier

J. Burgess

S. T. French
J. P. Glaspie
J. W. Richardson
D. E. Tuttle

Subgroup on Testing (BPV-SVR)

J. A. Cox, Chair W. F. Hart
J. E. Britt B. K. Nutter
S. Cammeresi C. Sharpe

J. W. Dickson Z. Wang

G. D. Goodson A. Wilson

U.S. Technical Advisory Group ISO/TC 185 Safety Relief Valves

T. ]. Bevilacqua, Chair D. B. DeMichael

C. E. O'Brien, Staff Secretary D. Miller
J. F. Ball B. K. Nutter
G. Brazier ]J. A. West



SUMMARY OF CHANGES

The 2013 Edition of this Code contains revisions in addition to the 2010 Edition with 2011 Addenda.

After publication of the 2013 Edition, Errata to the BPV Code may be posted on the ASME Web site to provide corrections
to incorrectly published items, or to correct typographical or grammatical errors in the BPV Code. Such Errata shall be
used on the date posted.

Information regarding Special Notices and Errata is published on the ASME Web site under the BPVC Resources page at
http://www.asme.org/kb/standards/publications/bpvc-resources.

Changes given below are identified on the pages by a margin note, (13), placed next to the affected area.

The Record Numbers listed below are explained in more detail in “List of Changes in Record Number Order” following this
Summary of Changes.
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Table 1A, Line 1

Table 1A, Line 19
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Table 1A, Line 25
Table 1A, Lines 26-28

Table 1A, Line 29
Table 1A, Line 30
Table 1A, Lines 31-33

Table 1A, Lines 34 & 35
Table 1A, Line 31

Change (Record Number)
Revised (12-749)
Revised in its entirety (09-760)
Revised (12-1716)

Updated
Added

Revised (11-1500)

For Section VIII, Division 1, Carbon steel SA/EN 10028-2 P235GH
added (10-388)

For Sections I and VIII-1, SA/EN 10216-2 P235GH added (01-632)
For I and VIII-1, SA/EN 10216-2 P235GH added (01-632)

For VIII-1, for SA/EN 10028-3 P275NH, Size/Thickness revised
(12-16)

For VIII-1 and Section XII, for SA/EN 10028-3 P275NH, Size/Thick-
ness revised, Min. Yield Strength deleted, and Note G18 added
(12-16)

For VIII-1 and XII, SA/IS 2062 E250A and E250B added (08-1257)
For VIII-1, SA/IS 2062 E250C added (08-1257)

For VIII-1 and XII, SA/IS 2062 E250A, E250B, and E250C added
(08-1257)

For VIII-1, SA/EN 10028-2 P265GH added (10-388)
For I and VIII-1, SA/EN 10216-2 P265GH added (01-632)

For VIII-1 and XII, SA/IS 2062 E250A, E250B, and E250C added
(08-1257)

For I and VIII-1, SA/EN 10216-2 P265GH added (01-632)
For Sections III, VIII-1, and XII, SA-695 B/35 deleted (05-508)
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Table 1A, Line 15
Table 1A, Lines 18 & 19
Table 1A, Line 24
Table 1A, Line 25
Table 1A, Line 26
Table 1A, Line 27
Table 1A, Line 28
Table 1A, Line 29
Table 1A, Lines 37 & 38
Table 1A, Line 25
Table 1A, Line 36
Table 1A, Line 37
Table 1A, Line 38
Table 1A, Line 39
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Table 1A, Line 4
Table 1A, Line 5
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Table 1A, Lines 1 & 2

Table 1A, Line 3
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Table 1A, Line 9
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Table 1A, Line 11
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Table 1A, Line 37
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Table 1A, Lines 11 & 12
Table 1A, Line 13
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Change (Record Number)
For VIII-1, SA/GB 6654 16MnR deleted (09-599)
For I, VIII-1, and XII, SA/CSA-G40.21 44W and 50W added (09-772)
For VIII-1, SA/GB 6654 16MnR deleted (09-599)
For I and VIII-1, SA/GB 713 Q345R added (09-599)
For I and VIII-1, SA/EN 10028-2 P355GH added (07-663)
For VIII-1, SA/GB 6654 16MnR deleted (09-599)
For I and VIII-1, SA/GB 713 Q345R added (09-599)
For I and VIII-1, SA/EN 10028-2 P355GH added (07-663)
For I, SA-350 LF2 added (11-1773)
For III, VIII-1, and XII, SA-695 B/40 deleted (05-508)
For I and VIII-1, SA/GB 713 Q345R added (09-599)
For I and VIII-1, SA/EN 10028-2 P355GH added (07-663)
For I and VIII-1, SA/GB 713 Q345R added (09-599)
For VIII-1, SA/GB 6654 16MnR deleted (09-599)
For I and VIII-1, SA/GB 713 Q345R added (09-599)
For VIII-1, SA/GB 6654 16MnR deleted (09-599)
For I and VIII-1, SA/EN 10028-2 P355GH added (07-663)
For I, C-Mn-Si-Cb SA/GB 713 Q370R added (09-1811)
For I and VIII-1, C-0.3Mo SA/EN 10216-2 16Mo3 added (01-632)

For I and VIII-1, 1Cr-'/,;Mo SA/EN 10028-2 13CrMo4-5 added
(07-665)

For I, SA/GB 713 15CrMoR added (09-1811)
For I and VIII-1, SA/EN 10028-2 13CrMo4-5 added (07-665)
For I and VIII-1, SA/EN 10216-2 13CrMo4-5 added (01-632)
For I, SA/GB 713 15CrMoR added (09-1811)
For I and VIII-1, SA/EN 10028-2 13CrMo4-5 added (07-665)
For I, SA/GB 713 15CrMoR added (09-1811)
For I and VIII-1, SA/EN 10028-2 13CrMo4-5 added (07-665)

For 111, for 1%,Cr-',Mo-Ti SA-517 E, Class MC applicability added
(11-1831)

For III, for SA-517 E, Class MC applicability and stress value for
375°C added (11-1831)

For I and VIII-1, 2Y,Cr-1Mo SA/EN 10028-2 10CrMo9-10 added
(12-882)

For I and VIII-1, SA/EN 10216-2 10CrMo9-10 added (01-632)

For I and VIII-1, SA/EN 10028-2 10CrMo9-10 added (12-882)

For VIII-1, Mn-",Mo-%/,Ni SA-533 E added (12-187)

For 111, VIII-1, and XII, for 2%, Ni SA-203 B, Note S1 deleted (02-3159)
For 111, for 3',Ni SA-203 E, Note S1 deleted (02-3159)

For VIII-1 and XII, 9Ni SA/EN 10028-4 X8Ni9 and X7Ni9 added
(06-664)

For I, I11, VIII-1, and XII, for 18Cr-8Ni SA-376 TP304, Note S11 added
(12-754)
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Table 1A, Line 16
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Table 1A, Lines 3 & 4
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Table 1B, Line 15
Table 1B, Line 16
Table 1B, Lines 35 & 36

Table 1B, Line 1

Table 1B, Line 4
Table 1B, Line 5
Table 1B, Line 6

Change (Record Number)
For I, VIII-1, and XII, for SA-376 TP304, Note S11 added (12-754)

For VIII-1, 18Cr-8Ni-N SA-182 F304LN, SA-965 F304LN, SA-213
TP304LN, SA-240 304LN, SA-249 TP304LN, SA-312 TP304LN,
SA-376 TP304LN, SA-403 304LN, SA-479 304LN, SA-688
TP304LN, SA-813 TP304LN, and SA-814 TP304LN added (09-211)

For VIII-1, 22Cr-2Ni-Mo-N SA-182 F66, SA-240, SA-479, and SA-789
$32202 added (11-676)

For VIII-1, SA-790 and SA-815 S32202 added (11-676)

For I1I, VIII-1, and XII, 22Cr-5Ni-3Mo-N SA-240 S32205 added
(09-1095, 10-1328)

For III and VIII-1, SA-479 S32205 added (09-1095, 10-1328)

For III, SA-790 S32205 added (10-1328)

For VIII-1 and XII, SA-790 S32205 added (09-1095)

For III, SA-815 S32205 added (10-1328)

For VIII-1 and XII, SA-815 S32205 added (09-1095)

For I1I, VIII-1, and XII, SA-182 F60 S32205 added (09-1095, 10-1328)
For III, SA-789 S32205 added (10-1328)

For VIII-1 and XII, SA-789 S32205 added (09-1095)

For VIII-1, 25Cr-7.5Ni-3.5Mo-N-Cu-W SA-182 F55, SA-240, SA-479,
SA-789, SA-790, and SA-815 S32760 added (09-1609)

For VIII-1 and XII, for 25Cr-22Ni-2Mo-N SA-240 310MoLN, Size/
Thickness added and Min. Tensile Strength, Min. Yield Strength,
and stress values revised (08-169)

For VIII-1 and XII, SA-240 310MoLN added (08-169)

(1) General Note (i) added (05-1652)

(2) Notes G30 through G34 redesignated as G7, G8, G19, G20, and
G21, respectively

(3) Note H3 added (09-1811)

(4) Note H4 added (09-1609)

(5) Note S11 added (12-754)

(6) Note T11 added (10-388)

For III, VIII-1, and XII, for A92014 T6 SB-247, stress value for 125°C
revised (09-432)

For II1, VIII-1, and XII, for C10200 060 SB-187, Min. Yield Strength
added, and Notes and stress values revised (08-224)

For I, 11, VIII-1, and XII, for H55 SB-42, Note G9 added (10-1924)
For III, VIII-1, and XII, for H55 SB-395, Note G9 added (10-1924)

For I, 111, VIII-1, and XII, for H80 SB-42, Note G5 deleted and Note G9
added (10-1924)

For I, III, VIII-1, and XII, for H80 SB-75, Note G6 added (10-1924)
For 111, VIII-1, and XII, for H80 SB-111, Note G6 added (10-1924)

For III, VIII-1, and XII, for C11000 HO4 and 060 SB-187, Min. Yield
Strength added, and Notes and stress values revised (08-224)

For 1, 11, VIII-1, and XII, for C12000 H55 SB-42, Note G9 added
(10-1924)

For 111, VIII-1, and XII, for H55 SB-395, Note G9 added (10-1924)
For I, III, VIII-1, and XII, for H80 SB-42, Note G9 added (10-1924)
For [, 111, VIII-1, and XII, for H80 SB-75, Note G6 added (10-1924)
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For 111, VIII-1, and XII, for N02200 Stress rel. SB-161 and SB-163,
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For 111, VIII-1, and XII, for NO4400 Annealed SB-164, SB-165, SB-564,
SB-127, SB-163, and SB-165, Notes revised and corresponding
stress value italicized (07-1766)

For VIII-1 and XII, for Annealed SB-366, Notes revised and corre-
sponding stress value italicized (07-1766)

For III, N08367 Solution ann. SB-366 added (11-687)

For VIII-1, for R50400 Annealed SB-265 2H and SB-338 2H, Max.
Temperature Limit and stress value for 275°C revised, and stress
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values for 300°C and 325°C added (08-1064)

For VIII-1, for Annealed SB-338 16H, Max. Temperature Limit and
stress values for —30 to 40°C, 65°C, and 275°C revised, and stress
values for 300°C and 325°C added (08-1064)

For VIII-1, for Annealed SB-348 16H, SB-363 WPT16H and
WPT16HW, SB-381 F-16H, SB-861 16H, and SB-862 16H, Max.
Temperature Limit and stress value for 275°C revised, and stress
values for 300°C and 325°C added (08-1064)

For VIII-1, for R52404 Annealed SB-265 26H and SB-338 26H, Max.
Temperature Limit and stress value for 275°C revised, and stress
values for 300°C and 325°C added (08-1064)
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Page

278, 279

286-288

290-292

294-296
302-304
310-312

314-316

318-320

322-324

326-328

330-332
334-336

338-340

341, 342

Location

Table 1B, Line 21

Table 1B, Lines 22-27

Table 1B

Table 2A, Line 1

Table 24, Line 38

Table 2A, Lines 2 & 4
Table 2A, Lines 15 & 16

Table 2A, Lines 32 & 33
Table 24, Line 16

Table 2A, Line 17

Table 2A, Lines 18 & 19
Table 2A, Lines 40 & 41
Table 2A, Lines 13 & 14
Table 2A, Line 29

Table 2A, Lines 30 & 31
Table 2A, Line 1

Table 2A, Lines 2 & 3
Table 2A, Lines 20 & 21
Table 2A, Lines 3 & 4
Table 2A, Line 5

Table 2A, Lines 18 & 19
Table 2A, Line 39

Table 2A, Lines 40 & 41
Table 2A, Lines 13 & 14
Table 2A, Lines 36 & 37
Table 2A, Lines 18 & 19
Table 2A, Lines 7 & 8
Table 2A, Lines 40 & 41
Table 2A, Line 7

Table 2A, Lines 8 & 9
Table 2A, Lines 20 & 21
Table 2A

Change (Record Number)

For VIII-1, for Annealed SB-338 26H, Max. Temperature Limit and
stress values for —30 to 40°C, 65°C, and 275°C revised, and stress
values for 300°C and 325°C added (08-1064)

For VIII-1, for Annealed SB-348 26H, SB-363 WPT26H and
WPT26HW, SB-381 F-26H, SB-861 26H, and SB-862 26H, Max.
Temperature Limit and stress value for 275°C revised, and stress
values for 300°C and 325°C added (08-1064)

(1) General Note (e) revised (07-1766)
(2) General Note (h) added (05-1652)
(3) Note GO revised (10-1924)

(4) Note G33 added (12-445)

(5) Note T19 added (07-1766)

Carbon steel SA-695 B/35 deleted (05-508)
SA-695 B/40 deleted (05-508)
For SA-299, Grade added (11-1153)

Ductile cast iron SA-874 and SA/JIS G5504 FCD 300 LT added
(09-1682)

For 1%,Cr-"4,Mo-Ti SA-517 E, Class MC applicability added (11-1831)
13Cr-4Ni SA-479 added (08-1526)

For 16Cr-12Ni-2Mo SA-358 3161, Class added (10-1752)
SA-358 316L added (10-1752)

SA-358 316 added (10-1752)

SA-358 316H added (10-1752)

For 16Cr -12Ni-2Mo-N SA-358 316LN, Class added (10-1752)
SA-358 316LN added (10-1752)

For SA-358 316N, Class added (10-1752)

SA-358 316N added (10-1752)

18Cr-8Ni SA-358 304L added (10-1752)

SA-358 304 added (10-1752)

For SA-376 TP304, Notes revised (12-754)

SA-358 304H added (10-1752)

For 18Cr-8Ni-N SA-358 304LN, Class added (10-1752)
SA-358 304LN added (10-1752)

SA-358 304N added (10-1752)

18Cr-10Ni-Cb SA-358 347 added (10-1752)

SA-358 348 added (10-1752)

18Cr-10Ni-Ti SA-358 321 added (10-1752)
22Cr-13Ni-5Mn SA-358 XM-19 added (10-1752)

For 23Cr-12Ni SA-358 309S, Class added (10-1752)
SA-358 309S added (10-1752)

25Cr-20Ni SA-358 310S added (10-1752)

(1) General Note (f) added (05-1652)
(2) Note G17 added (09-1682)
(3) Note S5 added (12-754)
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Page
351

352-355

356-359

360-363

364-367

368-371

Location

Table 2B

Table 3, Line 27

Table 3, Lines 28 & 29

Table 3, Lines 30 & 31

Table 3, Lines 5, 6 & 9

Table 3, Line 14

Table 3, Line 17

Table 3, Lines 26 & 27

Table 3, Lines 32 & 33

Table 3, Line 5

Table 3, Line 20

Table 3, Line 36

Table 3, Line 9

Table 3, Line 20

Table 3, Lines 33-36

Table 3, Line 1

Table 3, Line 2

Table 3, Lines 3-7

Table 3, Line 8

Table 3, Lines 9 & 10

Table 3, Lines 15-24

Table 3, Lines 25-28

Table 3, Lines 29-35

Change (Record Number)

(1) General Note (f) added (05-1652)
(2) Note E2 redesignated as E1

For III; VIII-1; Section VIII, Division 2; and XII; for 1Cr—1/5M0 SA-193
B7, Note added and corresponding stress values italicized (10-917)

For VIII-1, VIII-2, and XII, for SA-193 B7M and SA-320 L7M, Note
added and corresponding stress values italicized (10-917)

For III, VIII-1, VIII-2, and XII, for SA-193 B7, Note added and corre-
sponding stress values italicized (10-917)

For III, VIII-1, VIII-2, and XII, for 1Cr—1/2M0—V SA-193 B16, Note
added and corresponding stress values italicized (10-917)

For 111, VIII-1, VIII-2, and XII, for 5Cr—1/2M0 SA-193 B5, Note added
and corresponding stress values italicized (10-917)

For III, VIII-1, VIII-2, and XII, for 13Cr SA-193 B6, Note added and
corresponding stress values italicized (10-917)

For 111, VIII-1, VIII-2, and XII, for 2Ni-¥,Cr-Y,Mo SA-540 B23, Size/
Thickness added (08-1053)

For 111, VIII-1, VIII-2, and XII, for 2Ni-¥,Cr-Y3Mo SA-540 B24, Size/
Thickness added (08-1053)

For III, VIII-1, VIII-2, and XII, for 16Cr-12Ni-2Mo SA-193 B8M, Note
added and corresponding stress values italicized (10-917)

For I1I, VIII-1, VIII-2, and XII, for 18Cr-8Ni SA-193 B8, Note added
and corresponding stress values italicized (10-917)

For 111, VIII-1, VIII-2, and XII, for 18Cr-10Ni-Cb SA-193 B8C, Note
added and corresponding stress values italicized (10-917)

For IlI, VIII-1, VIII-2, and XII, for 18Cr-10Ni-Ti SA-193 B8T, Note
added and corresponding stress values italicized (10-917)

For VIII-1, VIII-2, and XII, for 18Cr-11Ni SA-193 B8P, Note added and
corresponding stress values italicized (10-917)

For VIII-1, VIII-2, and XII, for 22Cr-13Ni-5Mn SA-479 XM-19, Note
added and corresponding stress values italicized (10-917)

For 111, VIII-1, VIII-2, and XII, for A92014 T6 SB-211, Note added and
corresponding stress values italicized (10-917)

For VIII-1, VIII-2, and XII, for T651 SB-211, Note added and corre-
sponding stress values italicized (10-917)

For 111, VIII-1, VIII-2, and XII, for A92024 T4 SB-211 and A96061 T6
SB-211, Note added and corresponding stress values italicized
(10-917)

For VIII-1, VIII-2, and XII, for T651 SB-211, Note added and corre-
sponding stress values italicized (10-917)

(1) For VIII-1, VIII-2, and XII, for C10200 060 SB-187 and C11000
060 SB-187, Min. Tensile Strength, Min. Yield Strength, and stress
values revised (08-224)

(2) Note added and corresponding stress values italicized (10-917)

For III, VIII-1, VIII-2, and XII, for C62300 HR50, M20, M30, 020, 025,

and 030 SB-150, Note added and corresponding stress values ita-
licized (10-917)

For III, VIII-1, VIII-2, and XII, for C63000 HR50 and M20 SB-150,
Note added and corresponding stress values italicized (10-917)

For III, VIII-1, VIII-2, and XII, for C64200 M20, M30, M10, and HR50
SB-150, Note added and corresponding stress values italicized
(10-917)
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Page
372-375

376-379

380, 381

386-388

393
394-397
398-401

406-409

418-421

430-433

442-445

Location

Table 3, Line 14

Table 3, Lines 15-17

Table 3, Lines 22 & 24

Table 3, Line 28

Table 3, Lines 34 & 35

Table 3, Line 38

Table 3, Line 1

Table 3, Lines 7 & 8

Table 3, Line 12

Table 3, Line 15

Table 3

Table 4, Line 9
Table 4, Lines 16 & 19

Table 4

Table 54, Lines 39 & 40
Table 5A, Lines 21-24
Table 5A, Line 26

Table 5A, Line 27

Table 5A, Lines 34 & 35
Table 54, Lines 1-3
Table 5A, Lines 5 & 6
Table 5A, Lines 19-21
Table 54, Lines 35-40
Table 5A, Lines 3 & 5
Table 54, Line 7

Table 5A, Line 15

Table 54, Line 26

Table 54, Lines 31-36

Change (Record Number)

For 111, VIII-1, VIII-2, and XII, for N02201 Hot fin./ann. SB-160, Note
added and corresponding stress values italicized (10-917)

For I1I, VIII-1, VIII-2, and XII, for N04400 Annealed and Hot worked
SB-164, Note added and corresponding stress values italicized
(10-917)

For VIII-1, VIII-2, and XII, for N04405 Annealed and Hot worked
SB-164, Note added and corresponding stress values italicized
(10-917)

For VIII-1, VIII-2, and XII, for N0O6002 Annealed SB-572, Note added
and corresponding stress values italicized (10-917)

For 111, VIII-1, VIII-2, and XII, for N0O6600 Annealed and Hot fin.
SB-166, Note added and corresponding stress values italicized
(10-917)

For VIII-1, VIII-2, and XII, for Hot fin. SB-166, Note added and corre-
sponding stress values italicized (10-917)

For VIII-1, VIII-2, and XII, for N06625 Annealed SB-446, Note added
and corresponding stress values italicized (10-917)

For VIII-1, VIII-2, and XII, for N08800 and N08810 Annealed SB-408,
Note added and corresponding stress values italicized (10-917)

For VIII-1, VIII-2, and XII, for N10003 Annealed SB-573, Note added
and corresponding stress values italicized (10-917)

For VIII-1, VIII-2, and XII, for R30556 Annealed SB-572, Note added
and corresponding stress values italicized (10-917)

(1) General Note (i) revised (10-917)

(2) General Note (k) added (05-1652)

(3) Note G11 revised (02-3159)

(4) Notes for time-dependent properties revised in its entirety
(10-917)

For 2Ni-%,Cr-;Mo SA-540 B24, Note G4 deleted (12-2163)

16Cr-12Ni-2Mo SA-193 B8MA and 18Cr-8Ni SA-193 B8A added
(08-1264)

General Note (g) added (05-1652)
Carbon steel SA/EN 10028-2 P355GH added (07-663)
SA/EN 10028-2 P355GH added (07-663)

For SA-299, Grade added, and Notes and stress values revised
(11-1153, 11-1847)

For SA-299, Grade added and stress values revised (11-1153,
11-1847)

SA-299 B added (11-1847)

1Cr-',Mo SA/EN 10028-2 13CrMo4-5 added (07-665)
SA/EN 10028-2 13CrMo4-5 added (07-665)

1Y,Cr-*,Mo-Si SA/EN 10028-2 13CrMoSi5-5 added (09-674)
2Y,Cr-1Mo SA/EN 10028-2 10CrM09-10 added (12-882)
Mn-Y,Mo-%/,Ni SA-533 E added (12-187)

Mn-",Ni-V SA/NF A 36-215 P440NJ4 added (10-622)
18Cr-8Ni SA-376 TP304 added (12-754)

For SA-376 TP304, Notes revised (12-754)

22Cr-5Ni-3Mo-N SA-240, SA-790, SA-182 F60, and SA-789 $32205
added (09-1095)
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Page
454

468-471

480
482, 483

484, 485

486, 487

488, 489

490, 491
492, 493

494, 495

496, 497

Location

Table 5A

Table 5B, Lines 33 & 34
Table 5B, Line 35

Table 5B

Table U, Line 28

Table U, Line 30

Table U, Line 31

Table U, Line 6

Table U, Line 9
Table U, Line 10
Table U, Lines 11-13
Table U, Line 2
Table U, Line 23
Table U, Lines 26 & 27
Table U, Line 30
Table U, Line 31
Table U, Line 32
Table U, Line 33
Table U, Line 34
Table U, Line 35
Table U, Line 24
Table U, Line 35
Table U, Line 36
Table U, Line 37
Table U, Line 38
Table U, Line 40
Table U, Line 41
Table U, Line 42
Table U, Lines 25 & 28
Table U, Lines 1 & 2

Table U, Lines 5 & 6
Table U, Line 24
Table U, Lines 40-42
Table U, Line 43
Table U, Line 44
Table U, Line 2
Table U, Line 3
Table U, Lines 29-31

Change (Record Number)

(1) General Note (f) added (05-1652)
(2) Note G15 added (09-674)
(3) Note S4 added (12-754)

For N08825 Annealed SB-424 and SB-425, Note G1 added (12-649)
Annealed SB-564 added (12-649)

General Note (f) added (05-1652)

Carbon steel SA/EN 10028-2 P235GH added (10-388)

SA/EN 10216-2 P235GH added (01-632)

For SA/EN 10028-3 P275NH, Size/Thickness revised and tensile
strength values for 250°C through 525°C added (12-16)

For SA/EN 10028-3 P275NH, Size/Thickness revised and tensile
strength values for 250°C through 525°C revised (12-16)

SA/EN 10028-2 P265GH added (10-388)
SA/EN 10216-2 P265GH added (01-632)
SA/IS 2062 E250A, E250B, and E250C added (08-1257)
SA-695 B/35 deleted (05-508)

SA/GB 6654 16MnR deleted (09-599)
SA/CSA-G40.21 44W and 50W added (09-772)
SA/GB 6654 16MnR deleted (09-599)
SA/EN 10028-2 P355GH added (07-663)
SA/GB 713 Q345R added (09-599)
SA/GB 6654 16MnR deleted (09-599)
SA/EN 10028-2 P355GH added (07-663)
SA/GB 713 Q345R added (09-599)
SA-695 B/40 deleted (05-508)

SA/EN 10028-2 P355GH added (07-663)
SA/GB 713 Q345R added (09-599)
SA/GB 6654 16MnR deleted (09-599)
SA/GB 713 Q345R added (09-599)
SA/EN 10028-2 P355GH added (07-663)
SA/GB 713 Q345R added (09-599)
SA/GB 6654 16MnR deleted (09-599)
SA-841 F added (10-686)

Ductile cast iron SA-874 and SA/JIS G5504 FCD 300 LT added
(09-1609)

C-Mn-Si-Cb SA/GB 713 Q370R added (09-1811)

C-0.3Mo SA/EN 10216-2 16Mo3 added (01-632)

1Cr-,Mo SA/EN 10028-2 13CrMo4-5 added (07-665)
SA/EN 10216-2 13CrMo4-5 added (01-632)

SA/GB 713 15CrMoR added (09-1811)

SA/EN 10028-2 13CrMo4-5 added (07-665)

SA/GB 713 15CrMoR added (09-1811)

1Y,Cr-',Mo-Si SA/EN 10028-2 13CrMoSi5-5 added (09-674)
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Page
498, 499

502, 503

506, 507

510, 511

512, 513

514, 515

516, 517
518, 519

520, 521
522,523
524, 525

528, 529

530, 531

532, 533

534, 535

540, 541
542, 543

546, 547
562

566-569

Location
Table U, Lines 6-9
Table U, Line 10
Table U, Line 23
Table U, Lines 29 & 30
Table U, Lines 7 & 9
Table U, Line 11
Table U, Lines 12-15
Table U, Lines 41 & 42
Table U, Line 14
Table U, Lines 22 & 23
Table U, Lines 9 & 10
Table U, Lines 25 & 26
Table U, Lines 37 & 38
Table U, Lines 27 & 28
Table U, Line 4
Table U, Lines 17 & 18
Table U, Lines 20 & 21
Table U, Lines 23 & 24
Table U, Lines 25 & 26
Table U, Lines 17 & 18
Table U, Lines 2 & 3
Table U, Lines 38 & 39
Table U, Lines 32-37

Table U, Lines 10 & 11
Table U, Lines 30 & 31
Table U, Lines 27-32

Table U, Lines 2 & 3
Table U, Line 24

Table U, Line 28

Table U, Line 27

Table U, Lines 17-20
Table U, Lines 23 & 24
Table U, Lines 42-44
Table U

Table Y-1, Line 28

Table Y-1, Lines 29, 31 &
32

Table Y-1, Line 33

Change (Record Number)
2Y,Cr-1Mo SA/EN 10028-2 10CrMo9-10 added (12-882)
SA/EN 10216-2 10CrM09-10 added (01-632)
13Cr-4Ni SA-479 added (08-1526)
17Cr-4Ni-4Cu SA-564 630 and SA-705 630 added (10-1681)
Mn-",Mo-%,Ni SA-533 E added (12-187)
Mn-Y,Ni-V SA/NF A 36-215 P440NJ4 added (10-622)
9Ni SA/EN 10028-4 X8Ni9 and X7Ni9 added (06-664)
16Cr-12Ni-2Mo SA-358 316L added (10-1752)
SA-193 B8MA added (08-1264)
SA-358 316 added (10-1752)
SA-358 316H added (10-1752)
16Cr-12Ni-2Mo-N SA-358 316LN added (10-1752)
SA-358 316N added (10-1752)
18Cr-8Ni SA-358 304L added (10-1752)
SA-193 B8A added (08-1264)
SA-358 304 added (10-1752)
SA-358 304H added (10-1752)
SA-358 304LN added (10-1752)
18Cr-8Ni-N SA-358 304N added (10-1752)
18Cr-10Ni-Cb SA-358 347 added (10-1752)
SA-358 348 added (10-1752)
18Cr-10Ni-Ti SA-358 321 added (10-1752)

22Cr-5Ni-3Mo-N SA-182 F60, SA-240, SA-479, SA-789, SA-790, and
SA-815 S32205 added (09-1095)

22Cr-13Ni-5Mn SA-358 XM-19 added (10-1752)
23Cr-12Ni SA-358 309S added (10-1752)

25Cr-7.5Ni-3.5Mo-N-Cu-W SA-182 F55, SA-240, SA-479, SA-789,
SA-790, and SA-815 S32760 added (09-1609)

25Cr-20Ni SA-358 310S added (10-1752)

For 25Cr-22Ni-2Mo-N SA-240 310MoLN, Size/Thickness added,
and Min. Tensile Strength and tensile strength values revised
(08-169)

SA-240 310MoLN added (08-169)

C70600 H55 SB-466 added (12-49)

NO04400 Hot worked and CW & SR SB-164 added (11-623)
CW & SR and Cold worked SB-164 added (11-623)
N06600 Hot worked SB-166 added (11-623)

(1) General Note (a) revised (11-623)
(2) General Note (f) added (05-1652)

Carbon steel SA/EN 10028-2 P235GH added (10-388)
SA/EN 10216-2 P235GH added (01-632)

For SA/EN 10028-3 P275NH, Size/Thickness revised and yield
strength values for 250°C through 525°C added (12-16)
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Page
570-573

574-577

578-581

582-585

586-589

590-593

594-597
598-601

Location
Table Y-1, Line 6
Table Y-1, Line 7

Table Y-1, Line 8

Table Y-1, Lines 11-16
Table Y-1, Line 17

Table Y-1, Line 18

Table Y-1, Lines 19-21
Table Y-1, Lines 22 & 23
Table Y-1, Line 13

Table Y-1, Line 15

Table Y-1, Line 38

Table Y-1, Line 39

Table Y-1, Lines 40, 43 &

44
Table Y-1, Line 5
Table Y-1, Line 10
Table Y-1, Line 11
Table Y-1, Line 12
Table Y-1, Line 13
Table Y-1, Line 14
Table Y-1, Line 5
Table Y-1, Line 16
Table Y-1, Line 17
Table Y-1, Line 18
Table Y-1, Line 19
Table Y-1, Line 20
Table Y-1, Lines 22 & 23
Table Y-1, Line 24
Table Y-1, Line 25
Table Y-1, Line 26
Table Y-1, Lines 8 & 11
Table Y-1, Lines 36 & 37

Table Y-1, Lines 1-3
Table Y-1, Lines 21-23
Table Y-1, Lines 32 & 33
Table Y-1, Lines 1 & 2
Table Y-1, Line 3

Table Y-1, Line 4

Table Y-1, Lines 5 & 6
Table Y-1, Line 9

Change (Record Number)
SA/EN 10028-3 P275NH added (12-16)

For SA/EN 10028-3 P275NH, Size/Thickness revised and yield
strength values for 250°C through 525°C added (12-16)

SA/EN 10028-3 P275NH added (12-16)

SA/IS 2062 E250A, E250B, and E250C added (08-1257)
SA/EN 10028-2 P265GH added (10-388)

SA/EN 10216-2 P265GH added (01-632)

SA/IS 2062 E250A, E250B, and E250C added (08-1257)
SA/EN 10216-2 P265GH added (01-632)

SA-695 B/35 deleted (05-508)

SA-307 B added (12-193)

SA/CSA-G40.21 44W added (09-772)

SA/GB 6654 16MnR deleted (09-599)

SA/CSA-G40.21 44W and 50W added (09-772)

SA/GB 6654 16MnR deleted (09-599)
SA/GB 713 Q345R added (09-599)
SA/EN 10028-2 P355GH added (07-663)
SA/GB 6654 16MnR deleted (09-599)
SA/GB 713 Q345R added (09-599)
SA/EN 10028-2 P355GH added (07-663)
SA-695 B/40 deleted (05-508)

SA/GB 713 Q345R added (09-599)
SA/EN 10028-2 P355GH added (07-663)
SA/GB 713 Q345R added (09-599)
SA/GB 6654 16MnR deleted (09-599)
SA/GB 713 Q345R added (09-599)
SA/EN 10028-2 P355GH added (07-663)
SA/GB 713 Q345R added (09-599)
SA/GB 6654 16MnR deleted (09-599)
SA/EN 10028-2 P355GH added (07-663)
SA-841 F added (10-686)

Ductile cast iron SA-874 and SA/JIS G5504 FCD 300 LT added
(09-1682)

C-Mn-Si-Cb SA/GB 713 Q370R added (09-1811)
C-0.3Mo SA/EN 10216-2 16Mo3 added (01-632)
1Cr-YsMo SA-574 4137 added (08-1053)

1Cr-"4,Mo SA/EN 10028-2 13CrMo4-5 added (07-665)
SA/GB 713 15CrMoR added (09-599)

SA/EN 10028-2 13CrMo4-5 added (07-665)

SA/EN 10216-2 13CrMo4-5 added (01-632)

SA/GB 713 15CrMoR added (09-599)
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Page

602-605

610-613
618-621

622-625

630-633

634-637

638-641

642-645

646-649

650-653

654-657

658-661

662-665

Location
Table Y-1, Line 10
Table Y-1, Line 11
Table Y-1, Line 12
Table Y-1, Lines 38-40
Table Y-1, Lines 13-15
Table Y-1, Lines 16 & 17
Table Y-1, Lines 18-20
Table Y-1, Line 40
Table Y-1, Line 4
Table Y-1, Line 5

Table Y-1, Lines 30 & 32
Table Y-1, Line 34

Table Y-1, Line 24

Table Y-1, Lines 10-13
Table Y-1, Lines 39 & 40
Table Y-1, Line 14

Table Y-1, Lines 22 & 23
Table Y-1, Line 33

Table Y-1, Lines 17 & 18
Table Y-1, Lines 33 & 34
Table Y-1, Lines 7 & 8
Table Y-1, Lines 38 & 39
Table Y-1, Line 18

Table Y-1, Lines 31 & 32
Table Y-1, Lines 34 & 35
Table Y-1, Lines 37 & 38
Table Y-1, Line 17

Table Y-1, Line 18

Table Y-1, Line 19
Table Y-1, Line 20

Table Y-1, Line 21
Table Y-1, Line 22

Table Y-1, Line 23
Table Y-1, Line 24

Table Y-1, Lines 4 & 5

Table Y-1, Lines 17 & 18
Table Y-1, Lines 39 & 40
Table Y-1, Lines 22 & 23

Change (Record Number)
SA/EN 10028-2 13CrMo4-5 added (07-665)
SA/GB 713 15CrMoR added (09-599)
SA/EN 10028-2 13CrMo4-5 added (07-665)
1Y,Cr-Y,Mo-Si SA/EN 10028-2 13CrMoSi5-5 added (09-674)
2Y,Cr-1Mo SA/EN 10028-2 10CrM09-10 added (12-882)
SA/EN 10216-2 10CrMo9-10 added (01-632)
SA/EN 10028-2 10CrMo9-10 added (12-882)
13Cr-4Ni SA-479 added (08-1526)
17Cr-4Ni-4Cu SA-564 630 added (10-1681)

For SA-705 630, yield strength value for -30 to 40°C revised and
yield strength values for 100°C through 300°C added (10-1681)

Mn-",Mo-%/,Ni SA-533 E added (12-187)

Mn-Y,Ni-V SA/NF A 36-215 P440NJ4 added (10-622)
3Ni-1%,Cr-,Mo SA-508 5 added (08-1053)

9Ni SA/EN 10028-4 X8Ni9 and X7Ni9 added (06-664)
16Cr-12Ni-2Mo SA-358 316L added (10-1752)
SA-193 B8MA added (08-1264)

SA-358 316 added (10-1752)

SA-193 B8M2 added (08-1053)

SA-358 316H added (10-1752)

SA-358 316LN added (10-1752)

SA-358 316N added (10-1752)

18Cr-8Ni SA-358 304L added (10-1752)

SA-193 B8A added (08-1264)

SA-358 304 added (10-1752)

SA-358 304H added (10-1752)

SA-358 304LN added (10-1752)

SA-193 B8 added (08-1053)

For SA-320 B8, stress values for 65°C through 525°C added
(08-1053)

SA-193 B8 added (08-1053)

For SA-320 B8, stress values for 65°C through 525°C added
(08-1053)

SA-193 B8 added (08-1053)

For SA-320 B8, stress values for 65°C through 525°C added
(08-1053)

SA-193 B8 added (08-1053)

For SA-320 B8, stress values for 65°C through 525°C added
(08-1053)

18Cr-8Ni-N SA-358 304N added (10-1752)
18Cr-8Ni-4Si-N SA-193 B8S and B8SA added (08-1053)
18Cr-10Ni-Cb SA-358 347 added (10-1752)

SA-358 348 added (10-1752)
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Page
666-669

670-673

674-677

678-681

682-685

686-689

694-697
702-705

Location
Table Y-1, Line 1
Table Y-1, Line 2

Table Y-1, Line 3
Table Y-1, Line 4

Table Y-1, Line 5
Table Y-1, Line 6

Table Y-1, Line 7
Table Y-1, Line 8

Table Y-1, Lines 26 & 27
Table Y-1, Line 1
Table Y-1, Line 2

Table Y-1, Line 3
Table Y-1, Line 4

Table Y-1, Line 5
Table Y-1, Line 6

Table Y-1, Line 7
Table Y-1, Line 8

Table Y-1, Line 9
Table Y-1, Lines 11-14
Table Y-1, Lines 26-31

Table Y-1, Lines 38-43

Table Y-1, Lines 10 & 11
Table Y-1, Lines 30 & 31
Table Y-1, Lines 27-32

Table Y-1, Lines 2 & 3
Table Y-1, Line 24

Table Y-1, Line 28
Table Y-1, Lines 3 & 4

Table Y-1, Lines 13, 16, 18
& 19

Table Y-1, Lines 22, 23, 25
& 26

Table Y-1, Lines 29-35
Table Y-1, Lines 37-39

Change (Record Number)
SA-193 B8C added (08-1053)

For SA-320 B8C, stress values for 65°C through 525°C added
(08-1053)

SA-193 B8C added (08-1053)

For SA-320 B8C, stress values for 65°C through 525°C added
(08-1053)

SA-193 B8C added (08-1053)

For SA-320 B8C, stress values for 65°C through 525°C added
(08-1053)

SA-193 B8C added (08-1053)

For SA-320 B8C, stress values for 65°C through 525°C added
(08-1053)

18Cr-10Ni-Ti SA-358 321 added (10-1752)
SA-193 B8T added (08-1053)

For SA-320 B8T, stress values for 65°C through 525°C added
(08-1053)

SA-193 B8T added (08-1053)

For SA-320 B8T, stress values for 65°C through 525°C added
(08-1053)

SA-193 B8T added (08-1053)

For SA-320 B8T, stress values for 65°C through 525°C added
(08-1053)

SA-193 BST added (08-1053)

For SA-320 B8T, stress values for 65°C through 525°C added
(08-1053)

18Cr-11Ni SA-193 B8P added (08-1053)
SA-193 B8P added (08-1053)

22Cr-2Ni-Mo-N SA-182 F66, SA-240, SA-479, SA-789, SA-790, and
SA-815 added (11-676)

22Cr-5Ni-3Mo-N SA-240, SA-479, SA-790, SA-815, SA-182 F60, and
SA-789 added (09-1095)

22Cr-13Ni-5Mn SA-358 XM-19 added (10-1752)
23Cr-12Ni SA-358 309S added (10-1752)

25Cr-7.5Ni-3.5Mo-N-Cu-W SA-182 F55, SA-240, SA-479, SA-789,
SA-790, and SA-815 added (09-1609)

25Cr-20Ni SA-358 310S added (10-1752)

For 25Cr-22Ni-2Mo-N SA-240 310MoLN, Size/Thickness added,
and Min. Tensile Strength, Min. Yield Strength, and yield strength
values revised (08-169)

SA-240 310MoLN added (08-169)
A96061 T6 and T651 SB-211 added (08-1053)
C61400 HR50 SB-150 added (08-1053)

C63000 HR50 and M20 SB-150 added (08-1053)

C64200 M20, M30, M10, and HR50 added (08-1053)
€65500 060, HO1, and HO2 added (08-1053)
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Page
706-709

710-713
722-725
734-737

750

751

752
753
770
771

785

791
791

812
815
823
853
885
886
892
933
933
933
936
938
939
939

940
941
949

Location

Table Y-1, Line 13

Table Y-1, Lines 27, 29 &

30
Table Y-1, Lines 1 & 3
Table Y-1, Line 20
Table Y-1, Line 6
Table Y-1, Line 7
Table Y-1

Table Y-2

Subpart 2 Introduction
Table TE-1
Table TE-5
Table TCD

Table TM-1

Table TM-5
Table PRD

Figure HA-9
Figure CD-2
Figure NFA-8
Figure NFN-17
Table HA-9
Table CD-2
Table NFA-8
3-200

3-400

3-500

3-700

Figure 3-700.1
3-800

3-900

Mandatory Appendix 4
Mandatory Appendix 5
10-110

Change (Record Number)
C70600 H55 SB-466 added (12-49)

N02200 Annealed, Hot fin./ann., and Cold drawn SB-160 added
(08-1053)

NO04400 Hot worked SB-164 deleted (08-1053)

NO06975 Solution ann. SB-581 added (08-1053)

For N10001 Annealed SB-335, Size/Thickness added (08-1053)
Annealed SB-335 added (08-1053)

(1) General Note (a) revised (09-1811)
(2) General Note (g) added (05-1652)

(1) Title revised (11-1880)
(2) General Note revised (11-1880)

Revised (10-348)
Note (2) revised (11-676)
Grade 38 added (12-958)

(1) Ductile cast iron added (09-1682)
(2) Titanium Grade 38 added (12-958)
(3) Note (10) revised (11-676)

(1) Ductile cast iron added (09-1682)
(2) Note (8) [formerly Note (14)] revised (11-676)
Titanium Grade 38 added (12-958)

(1) S32202 added (11-676)
(2) High alloy steels (duplex /austenitic-ferritic) added (12-878)
(3) R54250 added (12-958)

Added (09-1609)

Added (09-1682)

Revised (11-771)

Callouts revised (11-103)

Added (09-1609)

Added (09-1682)

Revised (11-771)

Revised (08-1587)

Revised (08-1587)
Cross-reference in subparagraph (d)(3) revised (08-1587)
Revised in its entirety (08-1587)
Added (08-1587)

Added (08-1587)

Paragraph 3-800 redesignated as 3-900 and previous seventh refer-
ence deleted (08-1587)

Deleted (12-1716)
Revised in its entirety (09-1925)
Subparagraph (a) revised (11-1880)
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Page Location Change (Record Number)

950 Table 10-100 Revised (11-1880)

951 Nonmandatory Revised in its entirety (08-845)
Appendix A

971 Nonmandatory Added (09-1766)
Appendix B

977 Nonmandatory Added (11-1020)
Appendix D

NOTE: Volume 62 of the Interpretations to Section II, Part D (Metric) of the ASME Boiler and Pressure Vessel Code follows
the last page of Section I, Part D (Metric).
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LIST OF CHANGES IN RECORD NUMBER ORDER

Record Number

Change

01-632

02-3159

05-508

05-1652
06-664

07-663
07-665
07-1766

08-169
08-224

08-845
08-1053
08-1064

08-1257
08-1264
08-1526
08-1587
09-211
09-432
09-599
09-674
09-760

09-772

09-1095
09-1609
09-1682
09-1766
09-1811
09-1925
10-348

10-388

10-622

In Tables 1A, U, and Y-1, added stress lines for SA/EN 10216-2, Grades P235GH, P265GH, 16Mo3,
13CrMo4-5, and 10CrMo9-10.

Deleted note S1 from SA-203 stress lines where Section I use is not permitted in Table 1A. Corrected
reference in note G11 of Table 3.

Withdrew specification SA-695, Standard Specification for Steel Bars, Carbon, Hot-Wrought, Special
Quality, for Fluid Power Applications.

Added General Note to Tables 1A, 1B, 24, 2B, 3, 4, 54, 5B, U, and Y-1 for Size/Thickness columns.
Approved SA/EN 10028-4, Grades X8Ni9 and X7Ni9 for Section VIII, Division 1 and Section XII con-
struction.

Updated Tables 14, 54, U, and Y-1.

Updated Tables 1A, U, and Y-1.

Added T note to Table 1B for N04400 and in Notes section, and italicized one temperature column
lower at 450°C.

Updated SA-240 UNS S31050 stress lines in Tables 14, U, and Y-1.

Revised the UTS, YS, and allowable stress values in Table 3 for SB-187 C10200 and C11000 060 tem-
per. In Table 1B, added YS values to the SB-187 C10200 and C11000 entries, and corrected an allow-
able stress entry. In Table 1B, corrected note to read T3.

Revised Nonmandatory Appendix A, Metallurgical Phenomena.

Added bolting materials in Table Y-1.

Added allowable stresses to Table 1B (300°C and 325°C) and Table U (325°C). Corrected some Table
1B values that did not match the MPC provided allowable stresses.

Added stress lines in Tables 1A, U, and Y-1.

Added stress lines for SA-193 Grade B8A and B8MA CL. 1 in Table 4.

In Tables 2A, U, and Y-1, added stress line for SA-479 UNS S41500.

Revised Appendix 3 paragraphs 3-200, 3-400, 3-700, and 3-800, and added new paragraph.
Incorporated Code Case 2127-2 into Tables 1A, U, and Y-1.

Corrected Table 1B stress value for SB-247 UNS A92014 at 125°C.

Deleted SA/GB 6654 Grade 16MnR from Tables 1A, U, and Y-1, and added SA/GB 713 Grade Q345R.
Added lines in Tables U, Y-1, and 5A for SA/EN 10028-2 Grade 13CrMoSi5-5 and QT.

Added an introductory subtitle clarifying the purpose and limitations of the Foreword. Revised history
paragraph to recognize the realignment of the BPV into several BPVs. Deleted the paragraph on toler-
ances. Made editorial changes to recognize the new committee structure. Deleted words addressing
governing code editions. Deleted paragraph concerning materials. Deleted the paragraph dealing with
what the committee considers in the formulation of its rules.

Added SA/CSA-G40.21 Grades 44W and 50W to Tables 1A, U, and Y-1.

UNS S32205 material properties for use in Section VIII, Divisions 1 and 2 incorporated.
Incorporated Code Case 2245-1 to allow use of duplex stainless steel corresponding to UNS S32760 in
various product forms for temperature range up to 316°C.

Revised Subparts 1 and 3 to incorporate Code Case N670-1 with ASTM A874/A874M as SA-874/
SA-874M and ]IS G5504-2005 as SA/]JIS G5504 for SC III applications.

Added a Nonmandatory Appendix to serve as a guideline for establishing the nominal compositions
used to order listings of ferrous materials in the tables of Section II, Part D and in other Sections of
the Code containing stress tables and other lists of materials.

Added Q370R and 15CrMoR stress lines in Tables 1A, U, and Y-1.

Mandatory Appendix 5 was revised in its entirety.

Revised the Introduction of Section II, Part D, Subpart 2 to provide that the values in the Subpart are
for information only unless invoked by a construction or in-service inspection code, and to clarify that
use of alternative values is permitted.

SA/EN 10028-2 Grade P235GH and P265GH added to Tables 1A, U, and Y-1 for SC VIII-1 applications
up to 371°C.

Added SA/NF A 36-215 Grade P440NJ4 to Tables 54, U, and Y-1.
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Record Number

Change

10-686
10-917
10-1328

10-1681
10-1752
10-1924

11-103
11-623
11-676

11-687
11-771
11-1020
11-1153
11-1500

11-1773
11-1831
11-1847
11-1880
12-16
12-49
12-187
12-193
12-445

12-649
12-754

12-878
12-882
12-958
12-1716

12-2163

Added SA-841, Grade F, Cl. 6 and 7 material to Tables U and Y-1 for SC VIII-3 applications.

Revised Table 3 to add appropriate creep allowables and T notes.

Revised Subpart 1 to include UNS S32205 product forms for Section III, Division 1, Class 2 and 3 con-
struction.

Added SA-564 Type 630 Condition H1150M bar to Tables U and Y-1.

Revised Table 2A to permit use of SA-358 Class 3 and 4 welded pipe in addition to Class 1.

Added G6 to H80 tempers of SB-75 €C10200, C12000, and C12200, and SB-111 C10200, C12000,
C12200, and C14200. Added G9 to H55 tempers of SB-42 C10200, C12000, and C12200, and
SB-395 €10200, C12000, C12200, and C14200. Added G9 to H80 tempers of SB-42 C10200,
C€12000, and C12200. Deleted G5 from SB-42 C10200 H80.

In Figure NFN-17, corrected E values for 3rd & 4th curves.

Added SB-164 UNS N04400 and SB-166 UNS N06600 to Table U.

Added values for UNS S32202 to Tables 1A and Y-1. Added reference to Figure HA-5 in Table 1A.
Added reference to UNS S32202 to physical properties tables. Editorially added note H6 to Table
1A (so it matches the U.S. Customary Table). Added note H7 to Table 1A.

Permitted use of SB-366 N08367 for Section III applications up to 427°C in Table 1B.

Replaced Fig. NFA-8 and Table NFA-8.

Added Nonmandatory Appendix D.

Revised Table 5A to show that the lines for SA-299 are for Grade A only.

Revised the Statement of Policy on Information Provided in the Stress Tables to address Tables 5A and
5B, and revised the obsolete reference to Appendix A to reference the Guideline on Locating Materials.
Changed the SC I applicability column in Table 1A from NP to 454°C.

Added SA-517 Grade E to Applicability column for SC III, Cl. MC construction in Tables 1A and 2A.
Added values in Table 1A for use of SA-517, Grade E for Class MC construction up to 371°C for plate
< 64 mm.

Added Grade A designation for the 515 MPa tensile strength grade of SA-299 and added two lines for
SA-299 Grade B.

Revised Appendix 10 yield strength criterion for austenitic stainless steels and specific nonferrous ma-
terials, and Note (1) to Table 10-100. Revised title and General Note of Table Y-2.

Corrected thickness ranges in Table 1A. Stress values added up to the maximum temperature when
missing in Tables U and Y-1.

In Table 1B, added a stress line for SB-466 C70600 H55 for SC VIII-1 applications.

Added SA-533 Type E to the stress tables for use in Section VIII Div. 1 and 2 for Classes 1 and 2.
Added lines in Table Y-1 for SA-307 bolting.

Added note G33 to stress-relieved N02200 pipe and tube, permitting external pressure design using
chart NFN-2 above 205°C.

Revised Table 5B to add SB-564 N08825 forgings and revise SB-425 notes.

Added note to Tables 14, 24, and 5A as note S11, S5, and S4, respectively. The note is referenced in the
515 MPa tensile strength line of stresses in Tables 14, 2A, and 5A.

Duplex stainless steels added to Table PRD.

Updated Tables 14, 54, U, and Y-1.

Physical properties for titanium Grade 38 added to Subpart 2.

Deleted the term “mandatory” from the Submittal of Technical Inquiries and the reference to the term
in the table of contents, and deleted Appendix 4.

Approved intent interpretation and deleted note G4 from the SA-540 Class 3 stress line in Table 4.
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13 CROSS-REFERENCING AND STYLISTIC CHANGES IN THE BOILER
AND PRESSURE VESSEL CODE

There have been structural and stylistic changes to BPVC, starting with the 2011 Addenda, that should be noted to aid
navigating the contents. The following is an overview of the changes:

Subparagraph Breakdowns/Nested Lists Hierarchy

« First-level breakdowns are designated as (a), (b), (c), etc., as in the past.

¢ Second-level breakdowns are designated as (1), (2), (3), etc., as in the past.
Third-level breakdowns are now designated as (-a), (-b), (-c), etc.

¢ Fourth-level breakdowns are now designated as (-1), (-2), (-3), etc.
Fifth-level breakdowns are now designated as (+a), (+b), (+c), etc.
Sixth-level breakdowns are now designated as (+1), (+2), etc.

Footnotes

With the exception of those included in the front matter (roman-numbered pages), all footnotes are treated as end-
notes. The endnotes are referenced in numeric order and appear at the end of each BPVC section/subsection.

Submittal of Technical Inquiries to the Boiler and Pressure Vessel Standards Committees

Submittal of Technical Inquiries to the Boiler and Pressure Vessel Standards Committees has been moved to the front
matter. This information now appears in all Boiler Code Sections (except for Code Case books).

Cross-References

It is our intention to establish cross-reference link functionality in the current edition and moving forward. To facilitate
this, cross-reference style has changed. Cross-references within a subsection or subarticle will not include the designator/
identifier of that subsection/subarticle. Examples follow:

¢ (Sub-)Paragraph Cross-References. The cross-references to subparagraph breakdowns will follow the hierarchy of the

designators under which the breakdown appears.

- If subparagraph (-a) appears in X.1(c)(1) and is referenced in X.1(c)(1), it will be referenced as (-a).

- If subparagraph (-a) appears in X.1(c)(1) but is referenced in X.1(c)(2), it will be referenced as (1)(-a).

- If subparagraph (-a) appears in X.1(c)(1) but is referenced in X.1(e)(1), it will be referenced as (c)(1)(-a).

- If subparagraph (-a) appears in X.1(c)(1) but is referenced in X.2(c)(2), it will be referenced as X.1(c)(1)(-a).

e Equation Cross-References. The cross-references to equations will follow the same logic. For example, if eq. (1) ap-

pears in X.1(a)(1) but is referenced in X.1(b), it will be referenced as eq. (a)(1)(1). If eq. (1) appears in X.1(a)(1)
but is referenced in a different subsection/subarticle/paragraph, it will be referenced as eq. X.1(a)(1)(1).
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2013 SECTION II, PART D (METRIC)

SUBPART 1
STRESS TABLES

STATEMENT OF POLICY ON INFORMATION PROVIDED IN THE
STRESS TABLES

The purpose of this Statement of Policy is to clarify
which information in the stress tables is mandatory and
which is not. The information and restrictions provided
in the Notes found throughout the various stress tables
provided in Subpart 1 of Section II, Part D are mandatory.
It is vital to recognize that lines of information in Tables
1A, 1B, 24, 2B, 3, 4, 54, and 5B frequently have essential
information referenced in the Notes column. These Notes
are organized as follows:

(a) EXX: defining onset of values based on successful ex-
perience in service

(b) GXX: general requirements

(c) HXX: heat treatment requirements

(d) SXX: size requirements

(e) TXX: defining onset of time-dependent behavior

(f) WXX: welding requirements

The specifications and grades or types, coupled with the
assigned Notes for each line, provide the complete de-
scription of material in the context of the allowable stres-
ses or design stress intensities. Additional requirements
for particular types of construction must also be obtained
from the rules governing the construction.

In Tables 1A, 2A, and 5A, the information in the Nominal
Composition column is nonmandatory and is for informa-
tion only. However, these nominal compositions are the
primary sorting used in these three tables. See the Guide-
line on Locating Materials in Stress Tables, and in Tables of
Mechanical and Physical Properties. The information in
the Alloy Designation/UNS Number column is nonmanda-
tory for specifications for which a grade or type is pro-
vided. This is primarily true for the non-stainless steel
alloys in these tables. For specifications for which no type
or grade is listed, the UNS number is mandatory. Particu-
larly for the stainless steels, for which no type or grade is
listed, the UNS number is the grade.

The only difference between Tables 14, 2A, and 54, and
Tables 1B, 2B, and 5B, with regard to the mandatory/non-
mandatory nature of the information, is that in Tables 1B,

2B, and 5B, the UNS number information is used as the ba-
sis of the sorting scheme for materials and is almost al-
ways mandatory.

Where provided, the information in the columns for
Product Form, Specification Number, Type/Grade, Class/
Condition/Temper, Size/Thickness, and External Pressure
Chart Number is mandatory. The information in the
P-Number and Group Number columns is also mandatory;
however, the primary source for this information is Table
QW/QB-422 in Section IX. When there is a conflict be-
tween the P-number and Group number information in
these stress tables and that in Section IX, the numbers in
Section IX shall govern.

The information in the Minimum Tensile Strength and
Minimum Yield Strength columns is nonmandatory. These
values are a primary basis for establishing the allowable
stresses and design stress intensities. When there is a con-
flict between the tensile and yield strength values in the
stress tables and those in the material specifications in
Section II, Parts A and B, the values in Parts A and B shall
govern.

The information in the Applicability and Maximum
Temperature Limits columns is mandatory. Where a mate-
rial is permitted for use in more than one Construction
Code, and in the SI units version of these tables, the max-
imum use temperature limit in these columns is critical.
The temperature to which allowable stress or design
stress intensity values are listed is not necessarily the tem-
perature to which use is permitted by a particular Con-
struction Code. Different Construction Codes often have
different use temperature limits for the same material
and condition. Further, in the SI units version of the stress
tables, values may be listed in the table at temperatures
above the maximum use temperature limit. These stress
values are provided to permit interpolation to be used
to determine the allowable stress or design stress inten-
sity at temperatures between the next lowest temperature
for which stress values are listed and the maximum-use
temperature limit listed in these columns.



2013 SECTION II, PART D (METRIC)

GUIDELINE ON LOCATING MATERIALS IN STRESS TABLES, AND
IN TABLES OF MECHANICAL AND PHYSICAL PROPERTIES

1 INTRODUCTION

The goal of this Guideline is to assist the users of Section
II, Part D in locating materials in stress tables (Tables 14,
1B, 24, 2B, 3, 4, 54, and 5B), tables of mechanical proper-
ties (Tables U, U-2, and Y-1), and tables of physical proper-
ties (Tables TE-1 through TE-5, TCD, Tables TM-1
through TM-5, and PRD). This Guideline defines the logic
used to place materials within these tables.

2 STRESS TABLES

Stress tables are all found within Subpart 1 of Section II,
Part D. Tables 1A, 1B, 3, 5A, and 5B cover allowable stres-
ses, while Tables 2A, 2B, and 4 cover design stress
intensities. Although Subpart 1 also covers ultimate
tensile strength and yield strength, the organization of
those mechanical property tables will be discussed
separately in para. 3. A table-by-table listing of the
materials-organization logic used to place materials with-
in the designated tables follows.

2.1 TABLE1A

Table 1A provides allowable stresses for ferrous' mate-
rials used in Section I; Section III, Division 1, Classes 2 and
3; Section VIII, Division 1; and Section XII construction.
Within Table 1A, the first step in ordering materials is to
use their nominal compositions. These nominal composi-
tions are nothing more than accepted compositional fin-
gerprints or widely recognized designators for each alloy
or alloy class. These nominal compositions are arranged
in Table 1A as follows:

(a) carbon steels

(b) carbon steels with small additions of Cb, Ti, and V
(microalloyed steels)

(c) C-*%,Mo steels

(d) chromium steels, including ferritic stainless steels,
by increasing Cr content [%,Cr, ¥,Cr, 1Cr, 1Y,Cr, 2Y,Cr,
3Cr, 5Cr, 9Cr, 11Cr, 12Cr, 13Cr, 15Cr, 17Cr (including
17Cr-4Ni-4Cu and 17Cr-7Ni-1Al), 18Cr, 26Cr, 27Cr,
and 29Cr]

(e) manganese steels (Mn-"/,Mo, Mn-"/,Mo, Mn-"/,Nj,
and Mn-V)

(f) silicon steel (1%,Si-",Mo)

(g) nickel steels (/,Ni, %,Ni, 1Ni, 1/,Ni, 2Ni, 2'/,Ni,
2%,Ni, 3Ni, 3',Ni, 4Ni, 5Ni, 8Ni, and 9Ni)

(h) other high nickel steels [25Ni-15Cr-2Ti (Grade 660)
and 29Ni-20Cr-3Cu-2Mo (CN7M)]

(i) high alloy steels, including the duplex stainless
steels, in order of increasing chromium content [beginning
with 16Cr-9Mn-2Ni-N, then 16Cr-12Ni-2Mo (316L),
etc.], then by increasing nickel content within a given chro-
mium or other alloy content [18Cr-8Ni, 18Cr-8Ni-N,
18Cr-8Ni-4Si-N, 18Cr-10Ni-Cb (first S34700, then
S34709, S34800, and S34809), 18Cr-10Ni-Ti, 18Cr-11Nj,
etc.,, ending with 25Cr-22Ni-2Mo-N].

Unfortunately, most specifications for materials do not
give nominal compositions — and without that informa-
tion, one may not know the nominal composition for a par-
ticular material in Table 1A. If the specification number
and alloy grade or type designation are known, then one
can go to Table QW/QB-422 of Section IX of the Code
and find the corresponding nominal composition.

Now, for a given nominal composition, Table 1A is ar-
ranged by increasing tensile strength. For a given nominal
composition and tensile strength, stress listings are pro-
vided in order of increasing specification number. Some-
times, for a given nominal composition, tensile strength,
yield strength, and specificaiton number/grade or type,
there may be more than one line of stresses. At this point,
the Notes referenced on the second page of each page set
within Table 1A will define why there are two or more
lines of stresses and when each applies.

2.2 TABLE1B

Table 1B provides allowable stresses for nonferrous
materials used in Section I; Section III, Division 1, Classes
2 and 3; Section VIII, Division 1; and Section XII construc-
tion. Aluminum alloys (UNS AXXXXX materials) are the
first materials covered in Table 1B, followed by copper al-
loys (UNS CXXXXX), nickel alloys (UNS NXXXXX), and the
reactive and refractory metals and alloys (UNS RXXXXX).
Within this latter category there are the following:

(a) chromium alloys (R2XXXX)

(b) cobalt alloys (R3XXXX)

(c) titanium alloys (R5XXXX)

(d) zirconium alloys (R6XXXX)

Within each of these material class groupings, stress
lines are first organized by increasing UNS (Unified Num-
bering System) number. The nonferrous specifications
now show these numbers in association with grade desig-
nations. Then, for a given UNS number, stress lines are
next ordered by strength — first tensile strength and then
yield strength. Finally, for a given UNS number, tensile
strength, and yield strength, stress lines are ordered by in-
creasing specification number. Again, some materials may
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have two or more stress lines even if their UNS number,
tensile strength, yield strength, and specification number
are the same. The Notes provide direction for the applic-
ability of each line.

For those material specifications that may not show
UNS numbers associated with alloy grades, one again
can refer to Section IX’s Table QW/QB-422 for that
information.

For Table 1B, nominal compositions are shown only for
the NXXXXX and RXXXXX materials, but they have no influ-
ence on the location of alloys in the table. In this table, the
nominal compositions are simply for information.

2.3 TABLE2A

Table 2A provides design stress intensities for ferrous
materials for Section III, Division 1, Classes 1, TC, and SC
construction. This table is organized in the same manner
as Table 1A. Refer back to para. 2.1 for that description.

2.4 TABLE 2B

Table 2B provides design stress intensities for nonfer-
rous materials for Section III, Division 1, Classes 1, TC,
and SC construction. Table 2B materials are ordered in
the same manner as in Table 1B. Refer back to para. 2.2
for that description.

2.5 TABLE3

Table 3 provides allowable stresses for bolting materi-
als for use in Section III, Division 1, Classes 2 and 3; Sec-
tion VIII, Division 1; Section VIII, Division 2 (using Part
4.16 of Section VIII, Division 2); and Section XII construc-
tion. The table first covers ferrous materials and then non-
ferrous materials. For the ferrous materials, the ordering
logic parallels that used in Tables 1A and 2A — first by
nominal composition, then by increasing ultimate tensile
strength, then by increasing yield strength, and finally by
increasing specification number. Again, refer back to para.
2.1 for a discussion on nominal composition.

Nonferrous materials are presented using the same lo-
gic as in Tables 1B and 2B; see para. 2.2 for that
discussion.

2.6 TABLE 4

Table 4 provides design stress intensities for bolting
materials used in Section III, Division 1, Classes 1, TC,
and SC; and in Section VIII, Division 2 (using Part 5 and
Annex 5.F of Section VIII, Division 2).

Table 4 is organized in the same manner as Table 3 —
first covering ferrous materials and then nonferrous mate-
rials — except that Table 4 covers far fewer materials. For
the ordering logic, again refer to paras. 2.1 and 2.2 for fer-
rous and nonferrous materials, respectively.

2.7 TABLE5A

Table 5A provides allowable stresses for ferrous mate-
rials for Section VIII, Division 2 construction. This table
is organized in the same manner as Table 1A. Refer back
to para. 2.1 for that description.

2.8 TABLE 5B

Table 5B provides allowable stresses for nonferrous
materials for Section VIII, Division 2 construction. This
table is organized in the same manner as Table 1B. Refer
back to para. 2.2 for that description.

3 MECHANICAL PROPERTY TABLES

Ultimate tensile strength values and yield strength va-
lues are to be used in design calculations according to
the rules of the Construction Codes. However, they are
not to be construed as minimum strength values at tem-
perature. This is explained in the General Notes to these
tables. Paragraphs 3.1 through 3.3 provide a table-by-
table listing of the materials-organization logic.

3.1 TABLEU

Table U provides tensile strength values for ferrous and
nonferrous materials, in that order. The ordering logic for
ferrous materials is the same as used in Table 1A, except
yield strength level is not shown. Using the logic described
in para. 2.1, stress lines are organized by nominal compo-
sition, then by increasing tensile strength level, and then
by increasing specification number.

Nonferrous materials coverage begins following the last
of the high alloy steels (25Cr-22Ni-2Mo-N). Coverage of
nonferrous alloys begins with the UNS CXXXXX alloys, fol-
lowed by NXXXXX and RXXXXX alloys. No tensile strength
values are available at this time for the aluminum alloys.
The ordering of materials within these three groups has
been previously described in para. 2.2.

3.2 TABLE U-2

Table U-2 provides ultimate tensile strengths for special
ferrous materials used in Section VIII, Division 3 construc-
tion. The only material covered is wire produced to either
SA-231 or SA-232, and lines are arranged in order of de-
creasing tensile strength, resulting from increasing wire
diameter.

3.3 TABLE Y-1

Table Y-1 provides yield strength values for ferrous and
nonferrous materials, in that order. Again, the ordering of
yield strength lines parallels the logic described for fer-
rous and nonferrous materials in paras. 2.1 and 2.2, re-
spectively. Unlike Table U, for ferrous materials, the
tensile strength level does enter into the ordering process,
again following nominal composition designation. And,
unlike Table U, Table Y-1’s nonferrous materials listings
do begin with the aluminum-base alloys (UNS AXXXXX).
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These are followed by the copper materials (CXXXXX),
nickel-base materials (NXXXXX), and the reactive and re-
fractory metals and alloys (RXXXXX).

4 PHYSICAL PROPERTY TABLES

Since physical properties (thermal conductivity, ther-
mal diffusivity, thermal expansion, and density), Young’s
modulus, and Poisson’s ratio values can be shown for nu-
merous materials with a single set of property values,
most of the tables found in Subpart 2 of Section II, Part
D are based on nominal composition. Paragraphs 4.1
through 4.4 describe how these tables are organized.

4.1 TABLETE

Table TE covers thermal expansion behavior, presented
in terms of A (instantaneous coefficient of thermal expan-
sion), B (mean coefficient of thermal expansion), and C
(linear thermal expansion). This table is split into five
parts as follows:

(a) Table TE-1 covers numerous individual ferrous ma-
terials and ferrous material groupings. Notes at the end of
Table TE-1 list the nominal compositions covered by the
designated groupings. Again, knowledge of the nominal
composition for a given material is essential, and it was
noted previously that these can be extracted from Table
QW/QB-422 of Section IX, given the specification number
and grade or type designation.

(b) Table TE-2 covers aluminum alloys. One set of A/B/
C values covers all of the aluminum-base materials listed
in General Note (a) of Table TE-2.

(c) Table TE-3 covers copper alloys, currently in five
general groupings: C1XXXX alloys, bronze alloys, brass al-
loys, 70Cu-30Ni, and 90Cu-10Ni. According to an article
in ASM International’s “Advanced Materials & Processes”
(December 1999), the general terms of bronze and brass
cover the following alloys:

(1) wrought copper-base alloys
(-a) C20500-C28580 — brasses (Cu-Zn)
(-b) C31200-C38590 — leaded brasses (Cu-
Zn-Pb)
(-c) C40400-C49080 — tin brasses (Cu-Zn-
Sn-Pb)
(-d) C60600-C64400 — aluminum bronzes (Cu-
Al-Ni-Fe-Si-Sn)
(-e) C64700-C66100 — silicon bronzes (Cu-
Si-Sn)
(2) cast copper-base alloys
(-a) C83300-C85800 — red and leaded red
brasses (Cu-Zn-Sn-Pb)
(-b) C86100-C86800 — manganese bronzes and
leaded manganese bronzes (Cu-Zn-Mn-Fe-Pb)
(-c) €C90200-C94500 — tin bronzes and leaded tin
bronzes (Cu-Sn-Zn-Pb)
(-d) C95300-C95810 — aluminum bronzes (Cu-
Al-Fe-Ni)

This guidance should help define which group of A/
B/C values of thermal expansion to select for a given brass
or bronze.

(d) Table TE-4 provides thermal expansion values for
nickel alloys and refractory alloys. The thermal expansion
value sets for the nickel alloys are arranged by increasing
UNS NXXXXX numbers.

(e) Table TE-5 provides thermal expansion values for
two groupings of titanium-base alloys. One group covers
only Grade 9; the other group covers the other alloys. In
this table, there is no reference to the UNS number, just
to the grade number.

4.2 TABLE TCD

Table TCD provides both thermal conductivity (TC) and
thermal diffusivity (TD) values for numerous ferrous and
nonferrous materials and material groupings. The table
begins with ferrous materials, split into groups of carbon
and low alloy steels, followed by groups of high chromium
steels and groups of high alloy steels. For each of these
groups, there is a listing of nominal composition designa-
tions found at the end of the table, defining the extent of
coverage.

The next series of materials are the nickel-base alloys,
covered by TC/TD listings for nickel alloys (arranged by
increasing UNS number) and refractory alloys. Then there
are TC/TD listings for individual titanium and aluminum
alloys (arranged by increasing UNS number). Table TCD
does not currently provide values for copper or zirconium
alloys.

4.3 TABLETM

Table TM provides moduli of elasticity for five cate-
gories of materials, as follows:

(a) Table TM-1 covers ferrous materials in nine general
categories and with additional lines for specific materials.
Groups A through G are subdivided by nominal composi-
tion; see the Notes at the end of Table TM-1.

(b) Table TM-2 covers aluminum alloys, listed by UNS
number designation.

(c) Table TM-3 covers copper alloys, listed by UNS num-
ber designation.

(d) Table TM-4 covers nickel alloys, listed by UNS num-
ber designation.

(e) Table TM-5 covers titanium alloys, listed by increas-
ing grade numbers, and zirconium-base alloys, listed by
increasing UNS number (or grade) designation.

4.4 TABLE PRD

Table PRD provides Poisson’s ratio and density for fer-
rous and nonferrous alloys.
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5 REFERENCES

The official reference for UNS numbers is Metals & Al-
loys in the Unified Numbering System, ASTM DS-56. This
document is periodically updated as various material spe-
cifications are revised, added, or deleted by their sponsor-
ing organizations. Only UNS numbers published in this
reference appear in Section II, Part A and Part B specifica-
tions, and in the various Section II, Part D stress tables,
mechanical property tables, and physical property tables.

Nominal compositions are defined by various groups
within the ASME Code committee structure and there
are no published guidelines describing how these designa-
tions are developed. These designations have the greatest
relevance in the arrangement of ferrous materials and, as
indicated previously, the simplest way to obtain these des-
ignations is to look in Section IX of the ASME Boiler and
Pressure Vessel Code and use Table QW/QB-422, which
is arranged by increasing specification number. These
start with the “SA” specification numbers, followed by
the “SB” numbers.
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Table 1A
Section I; Section lll, Classes 2 and 3;* Section VIlII, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Alloy
Desig./ Class/Con-

Line UNS dition/  Size/Thick- Group
No. Nominal Composition Product Form Spec. No. Type/Grade No. Temper ness, mm P-No. No.
1 |Carbon steel Sheet SA-1008 CS-A 1 1
2 |Carbon steel Sheet SA-1008 CS-B 1 1
3 [Carbon steel Bar SA-675 45 1 1
4 [Carbon steel WId. pipe SA-134 A283A 1 1
5 [Carbon steel Plate SA-283 A 1 1
6 |Carbon steel Plate SA-285 A K01700 1 1
7 | Carbon steel WId. pipe SA-672 A45 K01700 1 1
8 [Carbon steel Sheet SA-414 A K01501 1 1
9 [Carbon steel WI1d. tube SA-178 A K01200 1 1
10 [Carbon steel WId. tube SA-178 A K01200 1
11 |Carbon steel Smls. tube SA-179 K01200 1 1
12 |Carbon steel Smls. tube SA-192 K01201 1 1
13 |Carbon steel WId. tube SA-214 K01807 1 1
14 |Carbon steel Smls. tube SA-556 A2 K01807 1 1
15 |Carbon steel WId. tube SA-557 A2 K01807 1 1
16 |Carbon steel WI1d. pipe SA-53 E/A K02504 1 1
17 |Carbon steel WId. pipe SA-53 E/A K02504 1 1
18 [Carbon steel WI1d. pipe SA-53 E/A K02504 1 1
19 [Carbon steel WId. pipe SA-53 F/A 1 1
20 |Carbon steel Smls. pipe SA-53 S/A K02504 1 1
21 |[Carbon steel Smls. pipe SA-53 S/A K02504 1 1
22 [Carbon steel Smls. pipe SA-106 A K02501 1 1
23 |Carbon steel WId. pipe SA-135 A 1 1
24 |Carbon steel Forged pipe SA-369 FPA K02501 1 1
25 |Carbon steel WId. pipe SA-587 K11500 1 1
26 |Carbon steel WId. pipe SA-587 K11500 1 1
27 |Carbon steel Bar SA-675 50 1 1
28 |Carbon steel Bar SA-675 50 1 1
29 |Carbon steel WId. pipe SA-134 A283B 1 1
30 [Carbon steel Plate SA-283 B 1 1
31 |Carbon steel Plate SA-285 B K02200 1 1
32 |Carbon steel Plate SA-285 B K02200 1 1
33 |[Carbon steel WId. pipe SA-672 A50 K02200 1 1
34 |Carbon steel Sheet SA-414 B K02201 .. 1 1
35 |[Carbon steel Plate SA/EN 10028-3 P275NH 150 < t < 250 1 1
36 |Carbon steel Plate SA/EN 10028-2 P235GH <60 1 1
37 |Carbon steel Smls. tube SA/EN 10216-2 P235GH 40 <t<60 1 1
38 |Carbon steel Plate SA/EN 10028-3 P275NH 100<t<150 1 1
39 |Carbon steel Smls. tube SA/EN 10216-2 P235GH 16 <t<40 1 1
40 |Carbon steel Smls. tube SA/EN 10216-2 P235GH t<16 1 1
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Table 1A
Section I; Section lll, Classes 2 and 3;* Section VIlII, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Applicability and Max. Temperature Limits
(NP = Not Permitted)

Min. Ten- Min. (SPT = Supports Only)
sile Yield External
Line Strength, Strength, Pressure
No. MPa MPa 1 111 VIII-1 XII Chart No. Notes
1 275 140 NP NP 343 NP CS-6
2 275 140 NP NP 343 NP CS-6
3 310 155 NP 343 (CL 3 only) 482 343 CS-6 G10, G22, T10
4 310 165 NP 149 (CL. 3 only) NP NP CS-1 W12
5 310 165 NP 149 (CL 3 only) 343 343 CS-1
6 310 165 482 371 482 343 CS-1 G10, T2
7 310 165 NP 371 NP NP CS-1 S6, W10, W12
8 310 170 NP NP 482 343 CS-1 G10, T2
9 325 180 538 NP NP NP CS-1 G4, G10, S1, T2, W13
10 325 180 538 NP 538 343 CcS-1 G3, G10, G24, S1, T2, W6
11 325 180 NP NP 482 343 CS-1 G10, T2
12 325 180 538 NP 538 343 CS-1 G10, S1, T2
13 325 180 NP NP 538 343 CS-1 G24, T2, W6
14 325 180 NP NP 538 343 CS-1 G10, T2
15 325 180 NP NP 538 343 CcS-1 G24, T2, W6
16 330 205 482 NP NP NP CS-2 G3, G10, S1, T2
17 330 205 482 149 (CL. 3 only) NP NP CS-2 G10, S1, T2, W12, W13
18 330 205 NP NP 482 343 CS-2 G24, T2, W6
19 330 205 399 NP NP NP CS-2 G2, G10, S10, T2, W15
20 330 205 482 149 (CL 3 only) NP NP CS-2 G10, S1, T2
21 330 205 NP 371 (SPT) 482 343 CS-2 G10, T2
22 330 205 538 371 538 343 CS-2 G10,S1, T1
23 330 205 NP NP 482 343 CS-2 G24, T2, W6
24 330 205 538 NP NP NP CS-2 G10,S1, T1
25 330 205 NP 149 (CL. 3 only) NP NP CS-2
26 330 205 NP NP 454 343 CS-2 G24, T2, W6
27 345 170 NP 343 (CL. 3 only) NP NP Cs-1
28 345 170 454 371 (SPT) 482 343 CS-1 G10, G15, G22, S1, T2
29 345 185 NP 149 (CL. 3 only) NP NP CS-1 w12
30 345 185 NP 149 (CL. 3 only) 343 343 Cs-1
31 345 185 482 NP NP NP CS-1 G10, S1, T1
32 345 185 NP 371 482 343 CS-1 G10, T1
33 345 185 NP 371 NP NP CS-1 S6, T1, W10, W12
34 345 205 NP NP 482 343 CS-2 G10, T1
35 350 215 NP NP 204 NP CS-2 G10
36 360 215 NP NP 371 NP CS-2 T11
37 360 215 538 NP 538 NP CS-2 G10, S1, T2, W14
38 360 225 NP NP 204 NP CS-2 G10
39 360 225 538 NP 538 NP CS-2 G10, S1, T2, W14
40 360 235 538 NP 538 NP CS-2 G10, S1, T2, W14
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Table 1A

Maximum Allowable Stress Values S for Ferrous Materials

(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

-30

Line to
No. 40 65 100 125 150 200 250 300 325 350 375 400 425 450 475

1 |786 78.6 78.6 78.6 78.6 78.6 76.0 71.6 69.6 67.8

2 |786 78.6 78.6 78.6 78.6 78.6 76.0 71.6 69.6 67.8

3 1889 88.9 88.9 88.9 88.9 88.4 85.0 80.7 78.4 75.8 73.5 71.5 64.0 56.1 44.5
4 |[88.9 88.9 88.9 88.9 88.9

5 1889 88.9 88.9 88.9 88.9 88.9 88.9 86.3 83.8 81.4

6 |889 88.9 88.9 88.9 88.9 88.9 88.9 86.3 83.8 81.4 78.8 73.4 64.0 56.1 44.5

7 1889 88.9 88.9 88.9 88.9 88.9 88.9 86.3 83.8 81.4 78.8

8 |889 88.9 88.9 88.9 88.9 88.9 88.9 88.5 87.5 84.8 81.2 73.4 64.0 56.1 44.5

9 924 92.4 92.4 92.4 92.4 92.4 92.4 91.9 90.7 87.8 84.3 73.3 63.9 56.2 44.5
10 [78.6 78.6 78.6 78.6 78.6 78.6 78.6 78.1 77.1 74.7 71.4 62.3 54.2 47.6 37.7
11 | 924 92.4 92.4 92.4 92.4 92.4 92.4 91.9 90.7 87.8 84.3 73.3 63.9 56.2 44.5
12 | 924 92.4 92.4 92.4 92.4 92.4 92.4 91.9 90.7 87.8 84.3 73.3 63.9 56.2 44.5
13 [78.6 78.6 78.6 78.6 78.6 78.6 78.6 78.1 77.1 74.7 71.4 62.3 54.2 47.6 37.7
14 (924 92.4 92.4 92.4 92.4 92.4 92.4 91.9 90.7 87.8 84.3 73.3 63.9 56.2 44.5
15 [78.6 78.6 78.6 78.6 78.6 78.6 78.6 78.1 77.1 74.7 71.4 62.3 54.2 47.6 37.7
16 |80.7 80.7 80.7 80.7 80.7 80.7 80.7 80.7 80.7 79.8 71.6 62.3 53.7 43.9 32.9
17 |94.5 94.5 94.5 94.5 94.5 94.5 94.5 94.5 94.5 93.5 84.5 73.3 62.8 51.2 383
18 |[80.7 80.7 80.7 80.7 80.7 80.7 80.7 80.7 80.7 79.8 71.6 62.4 54.9 47.5 40.1
19 [56.5 56.5 56.5 56.5 56.5 56.5 56.5 56.5 56.5 56.0 50.7 43.8
20 |94.5 94.5 94.5 94.5 94.5 94.5 94.5 94.5 94.5 93.5 84.5 73.3 62.8 51.2 383
21 |94.5 94.5 94.5 94.5 94.5 94.5 94.5 94.5 94.5 93.6 84.4 73.3 64.7 56.0 47.6
22 1945 94.5 94.5 94.5 94.5 94.5 94.5 94.5 94.5 93.6 84.4 73.3 64.7 56.0 47.6
23 180.7 80.7 80.7 80.7 80.7 80.7 80.7 80.7 80.7 79.8 71.6 62.4 54.9 47.5 40.1
24 | 94.5 94.5 94.5 94.5 94.5 94.5 94.5 94.5 94.5 93.5 84.5 73.3 62.8 51.2 383
25 194.5 94.5 94.5 94.5 94.5
26 |80.7 80.7 80.7 80.7 80.7 80.7 80.7 80.7 80.7 79.8 71.6 62.4 54.9 47.5 40.1
27 198.6 98.6 98.6 98.6 98.6 98.1 94.7 89.8 87.3 84.9
28 198.6 98.6 98.6 98.6 98.6 98.1 94.7 89.8 87.3 84.9 81.2 73.4 64.7 56.0 47.3
29 1986 98.6 98.6 98.6 98.6

30 [98.6 98.6 98.6 98.6 98.6 98.6 98.6 96.6 94.1 90.6

31 [98.6 98.6 98.6 98.6 98.6 98.6 98.6 96.6 94.1 90.7 85.0 754 65.6 52.8 38.6
32 [98.6 98.6 98.6 98.6 98.6 98.6 98.6 96.6 94.1 90.6 85.1 76.8 66.8 57.8 44.9
33 [98.6 98.6 98.6 98.6 98.6 98.6 98.6 96.6 94.1 90.6 85.1
34 [98.6 98.6 98.6 98.6 98.6 98.6 98.6 98.6 98.6 96.9 84.5 76.8 66.8 57.7 44.9
35 | 100 100 100 100 100 100

36 | 103 103 103 103 103 103 103 103 103 96.8 85.0
37 | 103 103 103 103 103 103 103 103 103 103 102 89.1 754 62.6 455
38 | 103 103 103 103 103 103
39 | 103 103 103 103 103 103 103 103 103 103 102 89.1 754 62.6 45.5
40 1103 103 103 103 103 103 103 103 103 103 102 89.1 754 62.6 455
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Table 1A

Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Line

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding
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Table 1A (Cont'd)

Section I; Section lll, Classes 2 and 3;* Section VIlI, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Alloy
Desig./ Class/Con-

Line UNS dition/  Size/Thick- Group
No. Nominal Composition Product Form Spec. No. Type/Grade No. Temper ness, mm P-No. No.
1 [Carbon steel Plate SA/EN 10028-3 P275NH 60 <t <100 1 1
2 |Carbon steel Bar SA-675 55 1 1
3 |Carbon steel Bar SA-675 55 1 1
4 [Carbon steel WId. pipe SA-134 A283C K02401 1 1
5 [Carbon steel Plate SA-283 C K02401 1 1
6 |Carbon steel Plate SA-285 C K02801 1 1
7 | Carbon steel Smls. & wld. pipe SA-333 1 K03008 1 1
8 [Carbon steel Smls. & wld. tube SA-334 1 K03008 1 1
9 [Carbon steel WId. tube SA-334 1 K03008 1 1
10 |Carbon steel Plate SA-516 55 K01800 1 1
11 |Carbon steel Smls. pipe SA-524 11 K02104 1 1
12 |Carbon steel WId. pipe SA-671 CA55 K02801 1 1
13 |Carbon steel WId. pipe SA-671 CE55 K02202 1 1
14 |Carbon steel WId. pipe SA-672 A55 K02801 1 1
15 |[Carbon steel WId. pipe SA-672 B55 K02001 1 1
16 |Carbon steel WI1d. pipe SA-672 C55 K01800 1 1
17 |[Carbon steel WId. pipe SA-672 E55 K02202 1 1
18 |Carbon steel Sheet SA-414 C K02503 1 1
19 |Carbon steel Plate SA/EN 10028-3 P275NH <60 1 1
20 [Carbon steel Bar SA-36 K02600 1 1
21 |Carbon steel Plate, sheet SA-36 K02600 1 1
22 |Carbon steel Plate, sheet SA-662 A K01701 1 1
23 |Carbon steel Plate, bar, shapes SA/IS 2062 E250A t>40 1 1
24 |Carbon steel Plate, bar, shapes SA/IS 2062 E250B t>40 1 1
25 |Carbon steel Plate, bar, shapes SA/IS 2062 E250C t>40 1 1
26 |Carbon steel Plate, bar, shapes SA/IS 2062 E250A 20<t<40 1 1
27 |Carbon steel Plate, bar, shapes SA/IS 2062 E250B 20<t<40 1 1
28 |Carbon steel Plate, bar, shapes SA/IS 2062 E250C 20<t<40 1 1
29 [Carbon steel Plate SA/EN 10028-2 P265GH <60 1 1
30 [Carbon steel Smls. tube SA/EN 10216-2 P265GH 40 <t<60 1 1
31 [Carbon steel Plate, bar, shapes SA/IS 2062 E250A t<20 1 1
32 |Carbon steel Plate, bar, shapes SA/IS 2062 E250B t<20 1 1
33 [Carbon steel Plate, bar, shapes SA/IS 2062 E250C t<20 1 1
34 |[Carbon steel Smls. tube SA/EN 10216-2 P265GH 16 <t <40 1 1
35 [Carbon steel Smls. tube SA/EN 10216-2 P265GH t<16 1 1
36 |Carbon steel Forgings SA-181 K03502 60 1 1
37 |Carbon steel Castings SA-216 WCA J02502 1 1
38 |[Carbon steel Forgings SA-266 1 K03506 1 1
39 [Carbon steel Forgings SA-350 LF1 K03009 1 1 1
40 |Carbon steel Castings SA-352 LCA J02504 1 1

10
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Table 1A (Cont'd)

Section I; Section lll, Classes 2 and 3;* Section VIlII, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials

(*See Maximum Temperature Limits for Restrictions on Class)

Applicability and Max. Temperature Limits

(NP = Not Permitted)

(SPT = Supports Only)

Min. Ten- Min.
sile Yield External
Line Strength, Strength, Pressure
No. MPa MPa 1 111 VIII-1 XII Chart No. Notes
1 370 235 NP NP 204 NP CS-2 G10
2 380 190 454 371 (SPT) 482 343 CS-1 G10, G15, G22, S1, T2
3 380 190 NP 343 (CL 3 only) NP NP CS-1
4 380 205 NP 149 (CL. 3 only) NP NP CS-2 W12
5 380 205 NP 149 (CL 3 only) 343 343 CS-2
6 380 205 482 371 482 343 CS-2 G10, S1, T2
7 380 205 NP 371 343 343 CS-2 W12, W14
8 380 205 NP 371 343 343 CS-2 W12, W14
9 380 205 NP NP 343 343 CS-2 G24, W6
10 380 205 454 371 538 343 CS-2 G10, S1, T2
11 380 205 NP NP 538 343 CS-2 G10, T2
12 380 205 NP 371 NP NP CS-2 S6, W10, W12
13 380 205 NP 371 NP NP CS-2 S6, W10, W12
14 380 205 NP 371 NP NP CS-2 S6, W10, W12
15 380 205 NP 371 NP NP CS-2 S6, W10, W12
16 380 205 NP 371 NP NP CS-2 S6, W10, W12
17 380 205 NP 371 NP NP CS-2 S6, W10, W12
18 380 230 NP 371 482 343 CS-2 G10, T1
19 390 NP NP 204 204 CS-2 G10, G18
20 400 250 343 343 (SPT) 482 343 CS-2 G10, G15, T1
21 400 250 NP 371 343 343 CS-2 G9, G10, T1
22 400 275 NP NP 371 343 CS-2 T1
23 410 230 NP NP 343 343 CS-2
24 410 230 NP NP 343 343 CS-2
25 410 230 NP NP 343 NP CS-2
26 410 240 NP NP 343 343 CS-2
27 410 240 NP NP 343 343 CS-2
28 410 240 NP NP 343 343 CS-2
29 410 245 NP NP 371 NP CS-2 T1
30 410 245 538 NP 538 NP CS-2 G10,S1, T1
31 410 250 NP NP 343 343 CS-2
32 410 250 NP NP 343 343 CS-2
33 410 250 NP NP 343 343 CS-2
34 410 255 538 NP 538 NP CS-2 G10,S1, T1
35 410 265 538 NP 538 NP CS-2 G10,S1, T1
36 415 205 538 371 538 343 CS-2 G10, S1, T2
37 415 205 538 371 538 343 CS-2 G1, G10, G17, S1, T2
38 415 205 538 371 538 343 CS-2 G10, S1, T2
39 415 205 NP 371 538 343 CS-2 G10, T2
40 415 205 NP 371 NP NP CS-2 G17

11



Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII

2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)

Maximum Allowable Stress Values S for Ferrous Materials

(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

-30
Line to
No. 40 65 100 125 150 200 250 300 325 350 375 400 425 450 475
1 |105 105 105 105 105 105
2 | 108 108 108 108 108 108 104 98.8 96.1 929 89.9 87.3 754 62.5 46.0
3 |108 108 108 108 108 108 104 98.8 96.1 929
4 | 108 108 108 108 108
5 1108 108 108 108 108 108 108 107 104 101
6 | 108 108 108 108 108 108 108 107 104 101 97.8 89.1 754 62.6 45.5
7 1108 108 108 108 108 108 108 107 104 101 97.8
8 | 108 108 108 108 108 108 108 107 104 101 97.8
9 924 92.4 92.4 92.4 92.4 92.4 92.4 90.8 88.7 86.2
10 | 108 108 108 108 108 108 108 107 104 101 97.8 89.1 754 62.6 45.5
11 | 108 108 108 108 108 108 108 107 104 101 97.8 89.1 754 62.6 455
12 | 108 108 108 108 108 108 108 107 104 101 97.8
13 | 108 108 108 108 108 108 108 107 104 101 97.8
14 | 108 108 108 108 108 108 108 107 104 101 97.8
15 | 108 108 108 108 108 108 108 107 104 101 97.8
16 | 108 108 108 108 108 108 108 107 104 101 97.8
17 | 108 108 108 108 108 108 108 107 104 101 97.8
18 | 108 108 108 108 108 108 108 108 108 108 106 88.8 75.2 62.6 45.9
19 | 111 111 111 111 111 111
20 | 114 114 114 114 114 114 114 114 114 114 105 88.9 75.3 62.6 45.9
21 | 114 114 114 114 114 114 114 114 114 114 105
22 | 114 114 114 114 114 114 114 114 114 114 105
23 | 117 117 117 117 117 117 117 117 116 113
24 (117 117 117 117 117 117 117 117 116 113
25 [ 117 117 117 117 117 117 117 117 116 113
26 | 117 117 117 117 117 117 117 117 117 117
27 | 117 117 117 117 117 117 117 117 117 117
28 | 117 117 117 117 117 117 117 117 117 117
29 | 117 117 117 117 117 117 117 117 117 117 106
30 | 117 117 117 117 117 117 117 117 117 117 105 88.9 753 62.7 45.5
31 | 117 117 117 117 117 117 117 117 117 117
32 (117 117 117 117 117 117 117 117 117 117
33 [ 117 117 117 117 117 117 117 117 117 117
34 (117 117 117 117 117 117 117 117 117 117 105 88.9 75.3 62.7 455
35 (117 117 117 117 117 117 117 117 117 117 105 88.9 75.3 62.7 455
36 | 118 118 118 118 118 118 114 107 104 101 97.8 89.1 754 62.6 45.5
37 (118 118 118 118 118 118 114 107 104 101 97.8 89.1 754 62.6 45.5
38 | 118 118 118 118 118 118 114 107 104 101 97.8 89.1 754 62.6 45.5
39 | 118 118 118 118 118 118 114 107 104 101 97.8 89.1 754 62.6 45.5
40 1118 118 118 118 118 118 114 107 104 101 97.8
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2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Line

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

500

525 550 575 600 625 650 675 700 725 750 775 800 825 850 875

900

w N =

SIS

[ee]

10
11
12
13

14
15
16
17
18

19
20
21
22

23
24
25

26
27
28
29
30

31
32
33
34
35

36
37
38
39
40

282

31.6

31.6
31.6

282

282

31.6

31.6
31.6

31.6
31.6
31.6
31.6

219 12.7
219 12.7

219 12.7

219 12.7
21.9 12.7

219 12.7
21.9 12.7
219 12.7
21.9 12.7

13

(13)

(13)

P e e Y T T D U e
ot ettt

wwwww wwwww www

D22 D2 2222 222

bt et et et et



(13)

2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)

Section I; Section lll, Classes 2 and 3;* Section VIlI, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Alloy
Desig./ Class/Con-

Line UNS dition/  Size/Thick- Group
No. Nominal Composition Product Form Spec. No. Type/Grade No. Temper ness, mm P-No. No.
1 |Carbon steel Cast pipe SA-660 WCA J02504 1 1
2 | Carbon steel Bar SA-675 60 1 1
3 | Carbon steel Bar SA-675 60 1 1
4 [Carbon steel Forgings SA-765 I K03046 1 1
5 |Carbon steel Plate SA-515 60 K02401 1 1
6 | Carbon steel Plate SA-516 60 K02100 1 1
7 | Carbon steel WId. pipe SA-671 CB60 K02401 1 1
8 [Carbon steel WId. pipe SA-671 CC60 K02100 1 1
9 |Carbon steel WId. pipe SA-671 CE60 K02402 1 1
10 |[Carbon steel WI1d. pipe SA-672 B60 K02401 1 1
11 [Carbon steel WId. pipe SA-672 C60 K02100 1 1
12 |Carbon steel WI1d. pipe SA-672 E60 K02402 1 1
13 |Carbon steel WId. pipe SA-134 A283D K02702 1 1
14 |[Carbon steel Plate SA-283 D K02702 1 1
15 |[Carbon steel WI1d. pipe SA-53 E/B K03005 1 1
16 |[Carbon steel WI1d. pipe SA-53 E/B K03005 1 1
17 |Carbon steel Smls. pipe SA-53 S/B K03005 1 1
18 |[Carbon steel Smls. pipe SA-53 S/B K03005 1 1
19 [Carbon steel Smls. pipe SA-106 B K03006 1 1
20 |Carbon steel WId. pipe SA-135 B 1 1
21 |Carbon steel Smls. & wld. fittings SA-234 WPB K03006 1 1
22 |Carbon steel Smls. & wld. pipe SA-333 6 K03006 1 1
23 |Carbon steel WI1d. pipe SA-333 6 K03006 1 1
24 |Carbon steel Smls. & wld. tube SA-334 6 K03006 1 1
25 |Carbon steel WId. tube SA-334 6 K03006 1 1
26 |Carbon steel Forged pipe SA-369 FPB K03006 1 1
27 |Carbon steel Forgings SA-372 A K03002 1 1
28 |[Carbon steel Sheet SA-414 D K02505 1 1
29 |Carbon steel Smls. & wld. fittings SA-420 WPL6 1 1
30 |Carbon steel Smls. pipe SA-524 I K02104 1 1
32 |[Carbon steel Bar SA-696 B K03200 1 1
33 [Carbon steel Forgings SA-727 K02506 1 1
34 |[Carbon steel WId. tube SA-178 C K03503 1 1
35 |[Carbon steel WId. tube SA-178 C K03503 1 1
36 |Carbon steel WId. tube SA-178 C K03503 1 1
37 |Carbon steel Smls. tube SA-210 A-1 K02707 1 1
38 |Carbon steel Smls. tube SA-556 B2 K02707 1 1
39 [Carbon steel WId. tube SA-557 B2 K03007 1 1
40 |Carbon steel Plate, bar SA/CSA-G40.21 38W 1 1
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2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)

Section I; Section lll, Classes 2 and 3;* Section VIlII, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials

(*See Maximum Temperature Limits for Restrictions on Class)

Applicability and Max. Temperature Limits

(NP = Not Permitted)

(SPT = Supports Only)

Min. Ten- Min.
sile Yield External

Line Strength, Strength, Pressure

No. MPa MPa 1 111 VIII-1 XII Chart No. Notes

1 415 205 538 371 NP NP CS-2 G1, G10, G17, S1, T2

2 415 205 454 371 (SPT) NP NP CS-2 G10, G15, S1, T2

3 415 205 NP 343 (CL 3 only) 482 343 CS-2 G10, G22, T2

4 415 205 NP NP 538 343 CS-2 G10, T2

5 415 220 538 371 538 343 CS-2 G10, S1, T2

6 415 220 454 371 538 343 CS-2 G10, S1, T2

7 415 220 NP 371 NP NP CS-2 S6, W10, W12

8 415 220 NP 371 NP NP CS-2 S6, W10, W12

9 415 220 NP 371 NP NP CS-2 S6, W10, W12

10 415 220 NP 371 NP NP CS-2 S6, W10, W12

11 415 220 NP 371 NP NP CS-2 S6, W10, W12

12 415 220 NP 371 NP NP CS-2 S6, W10, W12

13 415 230 NP 149 (CL. 3 only) NP NP CS-2 W12

14 415 230 NP 149 (CL. 3 only) 343 343 CS-2

15 415 240 482 149 (CL. 3 only) NP NP CS-2 G10, S1, T1, W12, W13
16 415 240 482 NP 482 343 CS-2 G3, G10, G24, S1, T1, W6
17 415 240 482 149 (CL. 3 only) NP NP CS-2 G10, S1, T1

18 415 240 NP 371 (SPT) 482 343 CS-2 G10, T1

19 415 240 538 371 538 343 CS-2 G10,S1, T1

20 415 240 NP NP 482 343 CS-2 G24, T1, W6

21 415 240 538 371 538 343 CS-2 G10,S1, T1

22 415 240 371 371 538 343 CS-2 G10, T1, W12, W13, W14
23 415 240 371 NP NP NP CS-2 T1

24 415 240 NP 371 343 343 CS-2 T1, W12, W14

25 415 240 NP NP 343 343 CS-2 G24, W6

26 415 240 538 NP NP NP CS-2 G10, S1, T1

27 415 240 NP NP 343 343 CS-2

28 415 240 NP NP 482 343 CS-2 G10, T1

29 415 240 NP 371 454 343 CS-2 G10, T1, W14

30 415 240 NP NP 538 343 CS-2 G10, T1

32 415 240 NP 371 NP NP CS-2 T1

33 415 250 NP 371 538 343 CS-2 G10, G22, T1

34 415 255 538 NP NP NP CS-2 G4, G10, S1, T2

35 415 255 538 371 NP NP CS-2 G10, S1, T1, W13
36 415 255 538 NP 538 343 CS-2 G3, G10, G24, S1, T2, W6
37 415 255 538 371 538 343 CS-2 G10, S1, T1

38 415 255 NP NP 538 343 CS-2 G10, T1

39 415 255 NP NP 538 343 CS-2 G24, T1, W6

40 415 260 NP NP 343 343 CS-2
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2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII

Maximum Allowable Stress Values S for Ferrous Materials

(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

-30
Line to
No. 40 65 100 125 150 200 250 300 325 350 375 400 425 450 475
1 |118 118 118 118 118 118 114 107 104 101 97.8 89.1 754 62.6 455
2 |118 118 118 118 118 118 114 107 104 101 97.8 89.1 754 62.6 455
3 118 118 118 118 118 118 114 107 104 101 97.8 89.1 754 62.6 45.5
4 118 118 118 118 118 118 114 107 104 101 97.8 89.1 754 62.6 45.5
5 118 118 118 118 118 118 118 115 112 108 104 88.9 75.3 62.7 455
6 | 118 118 118 118 118 118 118 115 112 108 104 88.9 75.3 62.7 45.5
7 118 118 118 118 118 118 118 115 112 108 104
8 |118 118 118 118 118 118 118 115 112 108 104
9 |[118 118 118 118 118 118 118 115 112 108 104
10 | 118 118 118 118 118 118 118 115 112 108 104
11 | 118 118 118 118 118 118 118 115 112 108 104
12 | 118 118 118 118 118 118 118 115 112 108 104
13 | 118 118 118 118 118
14 | 118 118 118 118 118 118 118 118 115 111
15 | 118 118 118 118 118 118 118 118 118 117 105 88.9 75.3 62.7 45.5
16 | 101 101 101 101 101 101 101 101 101 99.7 89.7 75.9 64.1 533 38.6
17 | 118 118 118 118 118 118 118 118 118 117 105 88.9 75.3 62.7 45.5
18 | 118 118 118 118 118 118 118 118 118 117 105 88.9 75.3 62.7 455
19 | 118 118 118 118 118 118 118 118 118 117 105 88.9 75.3 62.7 455
20 | 101 101 101 101 101 101 101 101 101 99.7 89.7 75.9 64.1 533 38.6
21 | 118 118 118 118 118 118 118 118 118 117 105 88.9 75.3 62.7 455
22 | 118 118 118 118 118 118 118 118 118 117 105 88.9 75.3 62.7 45.5
23 | 101 101 101 101 101 101 101 101 101 99.7 89.7
24 | 118 118 118 118 118 118 118 118 118 117 105
25 101 101 101 101 101 101 101 101 101 101
26 | 118 118 118 118 118 118 118 118 118 117 105 88.9 75.3 62.7 45.5
27 | 118 118 118 118 118 118 118 118 118 118
28 | 118 118 118 118 118 118 118 118 118 117 105 88.9 75.3 62.7 45.5
29 | 118 118 118 118 118 118 118 118 118 117 105 88.9 75.3 62.7 45.5
30 | 118 118 118 118 118 118 118 118 118 117 105 88.9 753 62.7 45.5
32 | 118 118 118 118 118 118 118 118 118 117 105
33 | 118 118 118 118 118 118 118 118 118 117 105 88.9 75.3 62.7 45.5
34 | 118 118 118 118 118 118 118 118 118 117 105 88.9 75.2 63.2 40.5
35 [ 118 118 118 118 118 118 118 118 118 117 105 88.9 75.3 62.7 455
36 | 101 101 101 101 101 101 101 101 101 99.7 89.7 75.9 64.1 53.3 38.6
37 | 118 118 118 118 118 118 118 118 118 117 105 88.9 75.3 62.7 45.5
38 | 118 118 118 118 118 118 118 118 118 117 105 88.9 75.3 62.7 45.5
39 | 101 101 101 101 101 101 101 101 101 99.7 89.7 75.9 64.1 533 38.6
40 1118 118 118 118 118 118 118 118 118 118
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2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials

(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

Line
No. 500 525 550 575 600 625 650 675 700 725 750 775 800 825 850 875 900
1 |316 21.9 12.7
2
3 |316
4 |[316 219 12.7
5 |31.6 219 12.7
6 |31.6 219 12.7
7
8
9
10
11
12
13
14
15 (316
16 (268
17 |31.6
18 (316
19 |31.6 21.9 12.7
20 |26.8
21 |31.6 219 12.7
22 |316 219 12.7
23
24
25
26 |31.6 219 12.7
27
28 |31.6
29
30 |31.6 219 12.7
31
32
33 |31.6 219 12.7
34 262 188 10.5
35 |31.6 219 12.7
36 |268 186 10.5
37 |31.6 21.9 12.7
38 |316 21.9 12.7
39 |268 18.6 10.5
40
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2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)

Section I; Section lll, Classes 2 and 3;* Section VIlI, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Alloy
Desig./ Class/Con-

Line UNS dition/  Size/Thick- Group
No. Nominal Composition Product Form Spec. No. Type/Grade No. Temper ness, mm P-No. No.
1 |Carbon steel Plate SA/AS 1548 PT430N Normalized <150 1 1
2 | Carbon steel Plate SA/AS 1548 PT430NR Norm. rld. <150 1 1
3 [Carbon steel Plate SA/EN 10028-2 P295GH 150 <t<250 1 1
4 [Carbon steel Plate SA/EN 10028-2 P295GH 100<t<150 1 1
5 |Carbon steel Bar SA-675 65 1 1
6 [Carbon steel Castings SA-352 LCB J03003 1 1
7 | Carbon steel Plate SA-515 65 K02800 1 1
8 |[Carbon steel Plate SA-516 65 K02403 1 1
9 [Carbon steel WI1d. pipe SA-671 CB65 K02800 1 1
10 |[Carbon steel WI1d. pipe SA-671 CC65 K02403 1 1
11 |Carbon steel WId. pipe SA-672 B65 K02800 1 1
12 |Carbon steel WIid. pipe SA-672 C65 K02403 1 1
13 |[Carbon steel Sheet SA-414 E K02704 .. 1 1
14 |[Carbon steel Plate SA-662 B K02203 1 1
16 |[Carbon steel Plate SA-537 K12437 1 64 <t<100 1 2
17 |Carbon steel WIld. pipe SA-691 CMSH-70 K12437 64 < t<100 1 2
18 |[Carbon steel Plate, bar SA/CSA-G40.21 44W t <200 1 1
19 [Carbon steel Plate, bar SA/CSA-G40.21 50W t <150 1 1
20 |Carbon steel Plate SA/AS 1548 PT460N Normalized <150 1 1
21 [Carbon steel Plate SA/AS 1548 PT460NR Norm. rld. <150 1 1
22 |[Carbon steel Plate SA/EN 10028-2 P295GH 60 <t <100 1 1
23 [Carbon steel Plate SA/EN 10028-2 P295GH <60 1 1
25 |Carbon steel Plate SA/GB 713 Q345R 150<t<200 1 2
26 |[Carbon steel Plate SA/EN 10028-2 P355GH 150 <t<250 1 2

27

28 |Carbon steel Plate SA/GB 713 Q345R 100<t<150 1 2
29 [Carbon steel Plate SA/EN 10028-2 P355GH 100 <t<150 1 2
30 [Carbon steel Plate SA-455 K03300 15<t=<19 1 2
31 |Carbon steel Bar SA-675 70 1 2
32 |Carbon steel Forgings SA-105 K03504 .. 1 2
33 |Carbon steel Forgings SA-181 K03502 70 1 2
34 |Carbon steel Castings SA-216 WCB J03002 1 2
35 [Carbon steel Forgings SA-266 2 K03506 .. 1 2
36 |Carbon steel Forgings SA-266 4 K03017 1 2
37 |[Carbon steel Forgings SA-350 LF2 K03011 1 1 2
38 |Carbon steel Forgings SA-350 LF2 K03011 2 1 2
39 |Carbon steel Forgings SA-508 1 K13502 1 2
40 |Carbon steel Forgings SA-508 1A K13502 1 2
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2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)

Section I; Section lll, Classes 2 and 3;* Section VIlII, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials

(*See Maximum Temperature Limits for Restrictions on Class)

Applicability and Max. Temperature Limits

(NP = Not Permitted)

(SPT = Supports Only)

Min. Ten- Min.
sile Yield External

Line Strength, Strength, Pressure

No. MPa MPa 1 111 VIII-1 XII Chart No. Notes

1 430 538 NP 538 NP CS-2 G10, G18, S1, T1

2 430 538 NP 538 NP CS-2 G10, G18, S1, T1

3 430 220 454 NP 538 NP CS-2 G10, S1, T2

4 440 235 454 NP 538 NP CS-2 G10, S1, T2

5 450 225 454 343 (CL 3 only) 538 343 CS-2 G10, G15, G22, S1, T2

6 450 240 NP 371 343 343 CS-2 G1, G17

7 450 240 538 371 538 343 CS-2 G10, S1, T2

8 450 240 454 371 538 343 CS-2 G10, S1, T2

9 450 240 NP 371 NP NP CS-2 S6, W10, W12
10 450 240 NP 371 NP NP CS-2 S6, W10, W12
11 450 240 NP 371 NP NP CS-2 S6, W10, W12
12 450 240 NP 371 NP NP CS-2 S6, W10, W12
13 450 260 NP NP 482 343 CS-2 G10, T1

14 450 275 NP NP 371 343 CS-2 T1

16 450 310 NP 371 343 343 CS-2 T1

17 450 310 NP 371 NP NP CS-2 G26, T1, W10, W12
18 450 343 NP 343 343 CS-2 G18

19 450 343 NP 343 343 CS-2 G18

20 460 538 NP 538 NP CS-2 G10, G18, S1, T1
21 460 538 NP 538 NP CS-2 G10, G18, S1, T1
22 460 260 454 NP 538 NP CS-2 G10, S1, T1

23 460 454 NP 538 343 CS-2 G10, G18, S1, T1
25 470 265 427 NP 427 NP CS-2 T1

26 470 280 454 NP 538 NP CS-2 G10,S1, T1

27

28 480 285 427 NP 427 NP CS-2 T1

29 480 295 454 NP 538 NP CS-2 G10,S1, T1

30 485 240 NP 204 (CL. 3 only) 343 343 CS-2

31 485 240 454 343 (CL 3 only) 538 343 CS-2 G10, G15, G22, S1, T2
32 485 250 538 371 538 343 CS-2 G10, S1, T2

33 485 250 538 371 538 343 CS-2 G10, S1, T2

34 485 250 538 371 538 343 CS-2 G1, G10, G17, S1, T2
35 485 250 538 371 538 343 CS-2 G10, S1, T2

36 485 250 NP NP 538 343 CS-2 G10, T2

37 485 250 454 371 538 343 CS-2 G10, T2

38 485 250 454 371 538 343 CS-2 G10, T2

39 485 250 NP 371 538 343 CS-2 G10, T2

40 485 250 NP 371 538 343 CS-2 G10, T2
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2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII

Maximum Allowable Stress Values S for Ferrous Materials

(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

-30

Line to

No. 40 65 100 125 150 200 250 300 325 350 375 400 425 450 475
1 |123 123 123 123 123 123 123 123 123 123 114 95.0 79.6 63.2 45.3
2 |123 123 123 123 123 123 123 123 123 123 114 95.0 79.6 63.2 45.3
3 123 123 123 123 123 123 121 114 111 108 105 96.2 79.1 62.1 46.0
4 126 126 126 126 126 126 126 122 119 115 112 96.2 79.1 62.1 46.0
5 128 128 128 128 128 128 123 117 113 110 106 95.2 79.6 63.8 39.2
6 | 128 128 128 128 128 128 128 125 122 118 114
7 1128 128 128 128 128 128 128 125 122 118 114 95.0 79.6 63.2 45.3
8 128 128 128 128 128 128 128 125 122 118 114 95.0 79.6 63.2 45.3
9 |[128 128 128 128 128 128 128 125 122 118 114

10 | 128 128 128 128 128 128 128 125 122 118 114

11 | 128 128 128 128 128 128 128 125 122 118 114

12 | 128 128 128 128 128 128 128 125 122 118 114

13 | 128 128 128 128 128 128 128 128 128 127 114 95.1 79.6 63.1 45.7
14 | 128 128 128 128 128 128 128 128 128 127 114

16 | 128 128 128 128 128 128 128 128 128 127 114

17 | 128 128 128 128 128 128 128 128 128 127 114

18 | 128 128 128 128 128 128 128 128 128 128

19 | 128 128 128 128 128 128 128 128 128 128
20 | 131 131 131 131 131 131 131 131 131 129 114 95.1 79.6 63.2 45.3
21 | 131 131 131 131 131 131 131 131 131 129 114 95.1 79.6 63.2 45.3
22 131 131 131 131 131 131 131 131 131 127 112 96.2 79.1 62.1 46.0
23 | 131 131 131 131 131 131 131 131 131 127 112 96.2 79.1 62.1 46.0
25 | 134 134 134 134 134 134 134 134 134 130 123 101 83.8 67.1
26 | 134 134 134 134 134 134 134 134 134 134 123 101 83.8 67.1 51.0
27

28 | 137 137 137 137 137 137 137 137 137 137 123 101 83.8 67.1
29 137 137 137 137 137 137 137 137 137 137 123 101 83.8 67.1 51.0
30 (138 138 138 138 138 137 132 126 122 119
31 | 138 138 138 138 138 137 132 126 122 119 114 101 83.9 67.0 51.1
32 | 138 138 138 138 138 138 136 129 125 122 117 101 83.9 67.0 51.1
33 | 138 138 138 138 138 138 136 129 125 122 117 101 83.9 67.0 51.1
34 | 138 138 138 138 138 138 136 129 125 122 117 101 83.9 67.0 51.1
35 | 138 138 138 138 138 138 136 129 125 122 117 101 83.9 67.0 51.1
36 | 138 138 138 138 138 138 136 129 125 122 117 101 83.9 67.0 51.1
37 | 138 138 138 138 138 138 136 129 125 122 117 101 83.9 67.0 51.1
38 | 138 138 138 138 138 138 136 129 125 122 117 101 83.9 67.0 51.1
39 | 138 138 138 138 138 138 136 129 125 122 117 101 83.9 67.0 51.1
40 1138 138 138 138 138 138 136 129 125 122 117 101 83.9 67.0 51.1
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2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials

(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

Line

No. 500 525 550 575 600 625 650 675 700 725 750 775 800 825 850 875 900
1 |317 21.9 12.7
2 |317 219 12.7
3 |321 21.2 14.4
4 |[321 212 14.4
5 |301 224 12.5
7 |31.7 21.9 12.7
8 |31.7 219 12.7
9
10
11
12
13 (283
14
15
16
17
18
19
20 |31.7 21.9 12.7
21 |31.7 219 12.7
22 |32.1 21.2 14.4
23 |32.1 21.2 14.4
24

25
26 |33.6 213 12.9
27

28
29 336 213 12.9
30
31 |336 21.3 12.9
32 336 213 12.9
33 |33.6 21.3 12.9
34 1336 21.3 12.9
35 |336 213 12.9
36 |33.6 21.3 12.9
37 336 21.3 12.9
38 336 21.3 12.9
39 |336 21.3 12.9
40 1336 21.3 12.9
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2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)

Section I; Section lll, Classes 2 and 3;* Section VIlI, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Alloy
Desig./ Class/Con-

Line UNS dition/  Size/Thick- Group
No. Nominal Composition Product Form Spec. No. Type/Grade No. Temper ness, mm P-No. No.
1 |Carbon steel Forgings SA-541 1 K03506 1 2
2 | Carbon steel Forgings SA-541 1A K03020 1 2
3 [Carbon steel Cast pipe SA-660 WCB J03003 1 2
4 [Carbon steel Forgings SA-765 11 K03047 1 2
5 |Carbon steel Plate SA-515 70 K03101 1 2
6 | Carbon steel Plate SA-516 70 K02700 1 2
7 | Carbon steel WId. pipe SA-671 CB70 K03101 1 2
8 [Carbon steel WId. pipe SA-671 CC70 K02700 1 2
9 [Carbon steel WId. pipe SA-672 B70 K03101 1 2
10 |[Carbon steel WI1d. pipe SA-672 C70 K02700 1 2
11 |Carbon steel Plate SA/JIS G3118 SGV480 1 2
12 |Carbon steel Smls. pipe SA-106 C K03501 1 2
13 |[Carbon steel WI1d. tube SA-178 D 1 2
14 |[Carbon steel WI1d. tube SA-178 D 1 2
15 |[Carbon steel WI1d. tube SA-178 D 1 2
16 |Carbon steel Smls. tube SA-210 C K03501 1 2
17 |[Carbon steel Castings SA-216 wcCC J02503 1 2
18 [Carbon steel Smls. & wld. fittings SA-234 WPC K03501 1 2
19 [Carbon steel Castings SA-352 LCC J02505 .. 1 2
20 |Carbon steel Castings SA-487 16 A 1 2
21 |Carbon steel Plate SA-537 K12437 3 100 < t < 150 1 3
22 |Carbon steel Smls. tube SA-556 C2 K03006 1 2
23 |Carbon steel WI1d. tube SA-557 C2 K03505 1 2
24 |Carbon steel Cast pipe SA-660 wcc J02505 1 2
26 |Carbon steel Bar SA-696 C K03200 1 2
27 |Carbon steel Sheet SA-414 F K03102 1 2
28 |Carbon steel Plate SA-662 C K02007 .. 1 2
29 [Carbon steel Plate SA-537 K12437 2 100 < t < 150 1 3
30 |Carbon steel Plate SA-738 C K02008 .. 100 <t<150 1 3
31 |[Carbon steel Plate SA-537 K12437 1 <64 1 2
32 |[Carbon steel WId. pipe SA-671 CD70 K12437 .. <64 1 2
33 [Carbon steel WI1d. pipe SA-672 D70 K12437 .. <64 1 2
34 |Carbon steel WId. pipe SA-691 CMSH-70 K12437 .. <64 1 2
35 |Carbon steel Plate SA-841 A 1 <64 1 2
36 |Carbon steel Plate SA/GB 713 Q345R 60 <t <100 1 2
37 |Carbon steel Plate SA/EN 10028-2 P355GH 60 <t <100 1 2
38 |Carbon steel Plate SA/GB 713 Q345R 36 <t<60 1 2

39
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2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)

Section I; Section lll, Classes 2 and 3;* Section VIlII, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials

(*See Maximum Temperature Limits for Restrictions on Class)

Applicability and Max. Temperature Limits
(NP = Not Permitted)
(SPT = Supports Only)

Min. Ten- Min.
sile Yield External

Line Strength, Strength, Pressure

No. MPa MPa 1 111 VIII-1 XII Chart No. Notes

1 485 250 NP 371 538 343 CS-2 G10, T2

2 485 250 NP 371 538 343 CS-2 G10, T2

3 485 250 538 371 NP NP CS-2 G1, G10, G17, S1, T2

4 485 250 NP NP 538 343 CS-2 G10, T2

5 485 260 538 371 538 343 CS-2 G10, S1, T2

6 485 260 454 371 538 343 CS-2 G10, S1, T2

7 485 260 NP 371 NP NP CS-2 S5, W10, W12

8 485 260 NP 371 NP NP CS-2 S6, W10, W12

9 485 260 NP 371 NP NP CS-2 S5, W10, W12

10 485 260 NP 371 NP NP CS-2 S6, W10, W12

11 485 260 454 NP NP NP CS-2 G10, S1, T2

12 485 275 538 371 538 343 CS-2 G10, S1, T1

13 485 275 538 NP NP NP CS-2 G10, S1, T1, W13
14 485 275 538 NP NP NP CS-2 G4, G10, S1, T4
15 485 275 538 NP NP NP CS-2 G3, G10, S1, T2
16 485 275 538 NP 538 343 CS-2 G10,S1, T1

17 485 275 538 371 538 343 CS-2 G1, G10, G17,S1, T1
18 485 275 427 371 427 343 CS-2 G10, T1, W14

19 485 275 NP 371 NP NP CS-2 G17, T1

20 485 275 NP 371 NP NP CS-2

21 485 275 NP NP 371 343 CS-2 G23, W11

22 485 275 NP NP 427 343 CS-2 G10, T1

23 485 275 NP NP 538 343 CS-2 G24, T2, W6

24 485 275 538 371 NP NP CS-2 G1, G10, G17, S1, T1
26 485 275 NP 371 NP NP CS-2 T1

27 485 290 NP NP 482 343 CS-2 G10, T1

28 485 295 NP NP 371 343 CS-3 T1

29 485 315 NP 371 371 343 CS-3 G23,T1, W11

30 485 315 NP 343 343 343 CS-3 G23, W11

31 485 345 NP 371 343 343 CS-3 G23, T1

32 485 345 NP 371 NP NP CS-3 S6, T1, W10, W12
33 485 345 NP 371 NP NP CS-3 S6, T1, W10, W12
34 485 345 NP 371 NP NP CS-3 S6, T1, W10, W12
35 485 345 NP NP 343 NP CS-3

36 490 305 427 NP 427 NP CS-2 T1

37 490 315 454 NP 538 NP CS-2 G10, 51, T1

38 490 315 427 NP 427 NP CS-2 T1

39
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Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII

2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)

Maximum Allowable Stress Values S for Ferrous Materials

(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

-30
Line to
No. 40 65 100 125 150 200 250 300 325 350 375 400 425 450 475
1 |138 138 138 138 138 138 136 129 125 122 117 101 83.9 67.0 51.1
2 138 138 138 138 138 138 136 129 125 122 117 101 83.9 67.0 51.1
3 138 138 138 138 138 138 136 129 125 122 117 101 83.9 67.0 51.1
4 138 138 138 138 138 138 136 129 125 122 117 101 83.9 67.0 51.1
5 1138 138 138 138 138 138 138 136 132 128 123 101 83.8 67.1 51.0
6 | 138 138 138 138 138 138 138 136 132 128 123 101 83.8 67.1 51.0
7 1138 138 138 138 138 138 138 136 132 128 123
8 |138 138 138 138 138 138 138 136 132 128 123
9 |138 138 138 138 138 138 138 136 132 128 123
10 | 138 138 138 138 138 138 138 136 132 128 123
11 | 138 138 138 138 138 138 138 136 132 128 123 101 838 67.1 51.0
12 | 138 138 138 138 138 138 138 138 138 135 123 101 83.8 67.0 51.0
13 | 138 138 138 138 138 138 138 138 138 135 123 101 83.8 67.0 51.0
14 | 138 138 138 138 138 138 138 138 138 135 123 101 83.7 67.6 45.5
15 | 117 117 117 117 117 117 117 117 117 115 104 86.1 713 56.9 43.4
16 | 138 138 138 138 138 138 138 138 138 135 123 101 83.8 67.0 51.0
17 | 138 138 138 138 138 138 138 138 138 135 123 101 83.8 67.0 51.0
18 | 138 138 138 138 138 138 138 138 138 135 123 101 83.8 67.0
19 | 138 138 138 138 138 138 138 138 138 135 123
20 | 138 138 137 133 129 125 123 123 123 123 123
21 | 138 138 138 137 136 135 131 126 123 121 118
22 1138 138 138 138 138 138 138 138 138 135 123 101 83.8 67.0
23 | 117 117 117 117 117 117 117 117 117 115 104 86.1 713 56.9 43.4
24 | 138 138 138 138 138 138 138 138 138 135 123 101 83.8 67.0 51.0
26 | 138 138 138 138 138 138 138 138 138 135 123
27 1138 138 138 138 138 138 138 138 138 137 123 101 83.8 67.1 50.8
28 | 138 138 138 138 138 138 138 138 138 137 123
29 138 138 138 137 136 134 134 134 134 133 125
30 (138 138 138 137 136 134 134 134 134 133
31 | 138 138 138 137 136 134 134 134 134 133 125
32 | 138 138 138 137 136 134 134 134 134 133 125
33 | 138 138 138 137 136 134 134 134 134 133 125
34 | 138 138 138 137 136 134 134 134 134 133 125
35 | 138 138 138 138 138 138 138 138 138 138
36 | 140 140 140 140 140 140 140 140 140 140 123 101 83.8 67.1
37 | 140 140 140 140 140 140 140 140 140 140 123 101 83.8 67.1 51.0
38 | 140 140 140 140 140 140 140 140 140 140 123 101 83.8 67.1
39
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2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII

Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

Line

No. 500 525 550 575 600 625 650 675 700 725 750 775 800 825 850 875 900
1 |336 213 12.9
2 336 213 12.9
3 1336 213 12.9
4 |[336 213 12.9
5 1336 213 12.9
6 |336 213 12.9
7

8

9

10

11

12 |336 21.3 12.9
13 (336 213 12.9
14 (279 183 10.6
15 [28.6 18.1 10.7
16 (336 213 12.9
17 |336 21.3 12.9
18

19

20

21

22
23 286 18.1 10.7
24 1336 213 12.9
25

26

27 |34.7

28

29

30

31

32

33

34

35

36
37 336 213 12.9
38

39

25
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2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)

Section I; Section lll, Classes 2 and 3;* Section VIlI, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Alloy
Desig./ Class/Con-

Line UNS dition/  Size/Thick- Group
No. Nominal Composition Product Form Spec. No. Type/Grade No. Temper ness, mm P-No. No.
1 |Carbon steel Plate SA/GB 713 Q345R 16 <t< 36 1 2
2 |Carbon steel Plate SA-455 K03300 10<t<15 1 2
3 | Carbon steel Plate SA/GB 713 Q345R 3<sts16 1 2
5 |Carbon steel Plate SA/EN 10028-2 P355GH <60 1 2
6 |Carbon steel Forgings SA-266 3 K05001 1 2
7 |Carbon steel Plate SA-455 K03300 <10 1 2
8 [Carbon steel Plate SA-299 A K02803 >25 1 2
9 |Carbon steel WId. pipe SA-671 CK75 K02803 >25 1 2
10 |Carbon steel WId. pipe SA-672 N75 K02803 >25 1 2
11 |Carbon steel WId. pipe SA-691 CMS-75 K02803 >25 1 2
12 |Carbon steel Plate SA-299 A K02803 <25 1 2
13 |[Carbon steel WId. pipe SA-691 CMS-75 K02803 <25 1 2
14 |[Carbon steel Forgings SA-372 B K04001 1 2
15 |Carbon steel Sheet SA-414 G K03103 1 2
16 |Carbon steel Plate SA-738 A K12447 1 2
17 |Carbon steel Plate SA-537 K12437 3 64 <t<100 1 3
18 |Carbon steel Plate SA-537 K12437 2 64 <t<100 1 3
19 [Carbon steel WId. pipe SA-691 CMSH-80 K12437 64 <t<100 1 3
20 [Carbon steel Plate SA-738 C K02008 64 <t<100 1 3
21 |[Carbon steel Plate SA-299 B K02803 >25 1 3
22 |[Carbon steel Plate SA-299 B K02803 <25 1 3
23 |Carbon steel Forgings SA-765 v K02009 .. 1 3
24 |Carbon steel Plate SA-537 K12437 3 <64 1 3
25 [Carbon steel Plate SA-537 K12437 2 <64 1 3
26 |Carbon steel WId. pipe SA-671 CD80 K12437 <64 1 3
27 |Carbon steel WId. pipe SA-672 D80 K12437 <64 1 3
28 [Carbon steel WId. pipe SA-691 CMSH-80 K12437 <64 1 3
29 [Carbon steel Plate SA-738 C K02008 .. <64 1 3
30 [Carbon steel Plate SA-841 B 2 <64 1 3
31 |Carbon steel Plate SA-612 K02900 13<t<25 10C 1
32 |[Carbon steel Plate SA-612 K02900 <13 10C 1
33 |Carbon steel Plate SA-738 B K12007 1 3
34 |[Carbon steel Forgings SA-372 C K04801
35 [Carbon steel Plate SA-724 A K11831 1 4
36 |Carbon steel Plate SA-724 C K12037 1 4
37 |Carbon steel Plate SA-724 B K12031 1 4
38 [C-Mn-Si-Cb Plate SA-737 B K12001 .. 1 2
39 [C-Mn-Si-Cb Plate SA/AS 1548 PT490N Normalized <150 1 2
40 |C-Mn-Si-Cb Plate SA/AS 1548 PT490NR Norm. rld. <150 1 2
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2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)

Section I; Section lll, Classes 2 and 3;* Section VIlII, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials

(*See Maximum Temperature Limits for Restrictions on Class)

Applicability and Max. Temperature Limits

(NP = Not Permitted)

(SPT = Supports Only)

Min. Ten- Min.
sile Yield External
Line Strength, Strength, Pressure
No. MPa MPa 1 111 VIII-1 XII Chart No. Notes
1 500 325 427 NP 427 NP CS-2 T1
2 505 255 NP 204 (CL 3 only) 343 343 CS-2
3 510 345 427 NP 427 NP CS-2 T1
5 510 454 NP 538 NP CS-2 G10, G18, S1, T1
6 515 260 538 371 538 NP CS-2 G10, S1, T2, W8, W11
7 515 260 NP 204 (CL 3 only) 343 343 CS-2
8 515 275 538 371 538 343 CS-2 G10, S1, T2
9 515 275 NP 371 NP NP CS-2 S6, W10, W12
10 515 275 NP 371 NP NP CS-2 S6, W10, W12
11 515 275 NP 371 NP NP CS-2 S6, W10, W12
12 515 290 538 371 538 343 CS-2 G10,S1, T1
13 515 290 NP 371 NP NP CS-2 T1, W10, W12
14 515 310 NP NP 343 343 CS-3 W11
15 515 310 NP NP 482 343 CS-3 G10, T1
16 515 310 NP NP 371 343 CS-2 T1
17 515 345 NP NP 371 343 CS-5 G23, T1, W11
18 515 380 NP 371 343 343 CS-5 G23, T1, W11
19 515 380 NP 371 NP NP CS-5 G26, T1, W10, W12
20 515 380 NP 343 343 343 CS-5 G23, W11
21 550 310 427 NP 538 343 CS-3 G10,S1, T1
22 550 325 427 NP 538 343 CS-3 G10, S1, T1
23 550 345 NP NP 371 NP CS-3
24 550 380 NP NP 371 343 CS-5 G23, T1, W11
25 550 415 NP 371 343 343 CS-5 G23, S6, T1, W10, W11, W12
26 550 415 NP 371 NP NP CS-5 S6, T1, W10, W12
27 550 415 NP 371 NP NP CS-5 S6, T1, W10, W12
28 550 415 NP 371 NP NP CS-5 S6, T1, W10, W12
29 550 415 NP 343 343 343 CS-5 G23, W11
30 550 415 NP NP 343 NP CS-3
31 560 345 NP 371 343 343 CS-3 T1
32 570 345 NP 343 343 343 CS-3
33 585 415 NP 343 343 343 CS-5
34 620 380 NP NP 343 343 CS-3 wi1
35 620 485 NP NP 371 343 CS-5
36 620 485 NP NP 371 343 CS-5
37 655 515 NP NP 371 343 CS-5
38 485 345 NP 371 371 343 CS-3 T1
39 490 538 NP 538 NP CS-2 G10, G18, S1, T1
40 490 538 NP 538 NP CS-2 G10, G18, S1, T1

27



2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII

Maximum Allowable Stress Values S for Ferrous Materials

(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

-30
Line to
No. 40 65 100 125 150 200 250 300 325 350 375 400 425 450 475
1 |143 143 143 143 143 143 143 143 143 143 123 101 83.8 67.1
2 | 144 144 144 144 144 144 140 133 129 125
3 | 146 146 146 146 146 146 146 146 146 146 123 101 83.8 67.1
5 | 146 146 146 146 146 146 146 146 146 146 123 101 83.8 67.1 51.0
6 | 148 148 148 148 148 148 142 135 131 127 122 107 883 67.5 50.9
7 |148 148 148 148 148 148 143 136 132 129
8 | 148 148 148 148 148 148 148 143 139 135 130 107 88.1 67.5 50.8
9 | 148 148 148 148 148 148 148 143 139 135 130
10 | 148 148 148 148 148 148 148 143 139 135 130
11 | 148 148 148 148 148 148 148 143 139 135 130
12 | 148 148 148 148 148 148 148 148 147 141 133 107 88.1 67.6 50.8
13 | 148 148 148 148 148 148 148 148 147 141 133
14 | 148 148 148 148 148 148 148 148 148 148
15 | 148 148 148 148 148 148 148 148 148 146 132 107 88.2 67.6 50.6
16 | 148 148 148 148 148 148 148 148 148 146 132
17 | 148 148 147 147 145 144 144 144 144 142 123
18 | 148 148 147 147 145 144 144 144 144 143 134
19 | 148 148 147 147 145 144 144 144 144 143 134
20 | 148 148 147 147 145 144 144 144 144 143
21 | 158 158 158 158 158 158 158 158 157 152 133 107 88.1 67.6 50.8
22 | 158 158 158 158 158 158 158 158 158 158 133 107 88.1 67.6 50.8
23 | 158 158 158 158 158 156 156 156 156 155 153
24 | 158 158 158 157 156 154 154 154 154 151 132
25 158 158 158 157 156 154 154 154 154 151 132
26 | 158 158 158 157 156 154 154 154 154 151 132
27 158 158 158 157 156 154 154 154 154 151 132
28 | 158 158 158 157 156 154 154 154 154 151 132
29 | 158 158 158 157 156 154 154 154 154 151
30 | 158 158 158 158 158 158 158 158 158 158
31 | 159 159 159 158 157 156 156 155 155 149 133
32 | 163 163 163 162 161 160 160 157 154 151
33 | 168 168 168 168 168 168 168 167 165 163
34 177 177 177 177 177 177 177 177 175 166
35 (177 177 177 176 175 173 173 173 173 165 148
36 (177 177 177 176 175 173 173 173 173 165 148
37 | 187 187 187 186 185 183 183 183 179 165 158
38 | 138 138 138 138 138 138 138 138 138 138 135
39 | 140 140 140 140 140 140 140 140 140 139 123 101 83.8 67.0 51.0
40 1140 140 140 140 140 140 140 140 140 139 123 101 83.8 67.0 51.0

28



2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Line

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding
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2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)

Section I; Section lll, Classes 2 and 3;* Section VIlI, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Alloy
Desig./ Class/Con-

Line UNS dition/  Size/Thick- Group
No. Nominal Composition Product Form Spec. No. Type/Grade No. Temper ness, mm P-No. No.
1 |[C-Mn-Si-Cb Plate SA/GB 713 Q370R Normalized 36 <t < 60 1 2
2 |[C-Mn-Si-Cb Plate SA/GB 713 Q370R Normalized 16 <t <36 1 2
3 [C-Mn-Si-Cb Plate SA/GB 713 Q370R Normalized 10 <t<16 1 2
4 |C-Mn-Si-V Plate SA-737 C K12202 1 3
5 [C-Mn-Si-V-Cb Plate SA-656 T3 <50 1 1
6 [C-Mn-Si-V-Cb Plate SA-656 T7 <50 1 1
7 |C-Mn-Si-V-Cb Plate SA-656 T3 <40 1 2
8 |C-Mn-Si-V-Cb Plate SA-656 T7 <40 1 2
9 |C-Mn-Si-V-Cb Plate SA-656 T3 <25 1 3
10 |C-Mn-Si-V-Cb Plate SA-656 T7 <25 1 3
11 |C-Mn-Si-V-Cb Plate SA-656 T3 <20 1 4
12 | C-Mn-Si-V-Cb Plate SA-656 T7 <20 1 4
13 | C-Mn-Ti Plate, sheet SA-562 K11224 .. 1 1
14 |C-Si-Ti Forgings SA-836 1 1 1
15 |C-0.3Mo Smls. tube SA/EN 10216-2 16Mo3 40 <t<60 3 1
16 |C-0.3Mo Smls. tube SA/EN 10216-2 16Mo3 16 <t <40 3 1
17 |C-0.3Mo Smls. tube SA/EN 10216-2 16Mo3 t<16 3 1
18 |C-"%,Mo Smls. tube SA-209 T1b K11422 3 1
19 |Cc-"%,Mo WId. tube SA-250 T1b K11422 3 1
20 |C-Y%,Mo WId. tube SA-250 T1b K11422 3 1

2
21 |C-Y%,Mo Smls. tube SA-209 T1 K11522 3 1
22 |C-"%,Mo Smls. & wld. fittings SA-234 WP1 K12821 3 1
g
23 |C-Y%,Mo WId. tube SA-250 T1 K11522 3 1
24 |C-",Mo WId. tube SA-250 T1 K11522 3 1
25 |C-Y%,Mo Smls. pipe SA-335 P1 K11522 3 1
pip
26 |C-"%,Mo Forged pipe SA-369 FP1 K11522 3 1
27 |C-Y,Mo Smls. tube SA-209 Tla K12023 3 1
28 |C-Y%Mo WId. tube SA-250 Tla K12023 3 1
29 |C-Y%,Mo WId. tube SA-250 Tla K12023 3 1
30 |Cc-"%,Mo Castings SA-217 WwcC1 J12524 3 1
g
31 |C-"%,Mo Castings SA-352 LC1 12522 3 1
g J
32 |C-"%,Mo Cast pipe SA-426 CP1 J12521 3 1
33 |C-Y,Mo Plate SA-204 A K11820 3 1
34 |C-"%,Mo WId. pipe SA-672 L65 K11820 3 1
pip
35 |C-"%,Mo WId. pipe SA-691 CM-65 K11820 3 1
pip
36 |C-",Mo WId. pipe SA-691 CM-65 K11820 3 1
pip
37 |C-"%Mo Forgings SA-182 F1 K12822 3 2
ging:
38 |C-'%,Mo Plate SA-204 B K12020 3 2
39 |Cc-"%,Mo Forgings SA-336 F1 K12520 3 2
ging:
40 |C-Y%,Mo WId. pipe SA-672 L70 K12020 3 2
pip
41 |C-Y%,Mo WId. pipe SA-691 CM-70 K12020 3 2
2 pIp
42 |1Cc-Y%,Mo WId. pipe SA-691 CM-70 K12020 3 2
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2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIlII, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Applicability and Max. Temperature Limits
(NP = Not Permitted)

Min. Ten- Min. (SPT = Supports Only)
sile Yield External
Line Strength, Strength, Pressure
No. MPa MPa 1 111 VIII-1 XII Chart No. Notes
1 520 340 427 NP NP NP CS-3 T1
2 530 360 427 NP NP NP CS-3 T1
3 530 370 427 NP NP NP CS-3 T1
4 550 415 NP 371 371 343 CS-3
5 414 345 NP NP NP 343
6 414 345 NP NP NP 343
7 483 414 NP NP NP 343
8 483 414 NP NP NP 343
9 552 483 NP NP NP 343
10 552 483 NP NP NP 343
11 621 552 NP NP NP 343
12 621 552 NP NP NP 343
13 380 205 NP NP 343 NP CS-6 G7
14 380 170 NP NP 343 343 CS-1
15 450 260 538 NP 538 NP CS-2 G11, S2, T3
16 450 270 538 NP 538 NP CS-2 G11, S2, T3
17 450 280 538 NP 538 NP CS-2 G11, S2, T3
18 365 195 538 NP 538 343 CS-1 G11, S3, TS
19 365 195 538 NP NP NP CS-1 G11, S2, T5, W13
20 365 195 538 NP 538 343 CS-1 G3, G11, G24, S2, TS
21 380 205 538 NP 538 343 CS-2 G11, S3, T4
22 380 205 538 371 538 343 CS-2 G11, T4, W14
23 380 205 538 NP NP NP CS-2 G11, S2, T4, W13
24 380 205 538 NP 538 343 CS-2 G3, G11, G24, S2, T4
25 380 205 538 371 538 343 CS-2 G11, S2, T4
26 380 205 538 371 538 343 CS-2 G11, S2, T4
27 415 220 538 NP 538 343 CS-2 G11, S3, T4
28 415 220 538 NP NP NP CS-2 G11, S2, T4, W13
29 415 220 538 NP 538 343 CS-2 G3, G11, G24, S2, T4
30 450 240 538 371 538 343 CS-2 G1, G11, G17, S2, T4
31 450 240 NP 371 343 343 CS-2 G1, G17
32 450 240 NP 371 NP NP CS-2 G17
33 450 255 538 371 538 343 CS-2 G11, S2, T4
34 450 255 NP 371 NP NP CS-2 G26, W10, W12
35 450 255 NP 371 NP NP CS-2 G26, W10, W12
36 450 255 NP 149 (CL. 3 only) NP NP CS-2 G27, W10, W12
37 485 275 538 371 538 343 CS-2 G11, S2, T4
38 485 275 538 371 538 343 CS-2 G11, S2, T4
39 485 275 538 371 538 343 CS-2 G11, S2, T4
40 485 275 NP 371 NP NP CS-2 G26, W10, W12
41 485 275 NP 371 NP NP CS-2 G26, W10, W12
42 485 275 NP 149 (CL. 3 only) NP NP CS-2 G27, W10, W12
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Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII

2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)

Maximum Allowable Stress Values S for Ferrous Materials

(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

-30

Line to

No. 40 65 100 125 150 200 250 300 325 350 375 400 425 450 475
1 |149 149 149 149 149 149 149 149 149 149 133 107 88.1 67.6

2 | 151 151 151 151 151 151 151 151 151 151 133 107 88.1 67.6

3 | 151 151 151 151 151 151 151 151 151 151 133 107 88.1 67.6

4 | 158 158 158 158 158 158 158 158 158 155 135

5 1118 118 118 118 118 118 118 118 118 118

6 | 118 118 118 118 118 118 118 118 118 118

7 1138 138 138 138 138 138 138 138 138 138

8 |138 138 138 138 138 138 138 138 138 138

9 |[158 158 158 158 158 158 158 158 158 158

10 | 158 158 158 158 158 158 158 158 158 158

11 (177 177 177 177 177 177 177 177 177 177

12 | 177 177 177 177 177 177 177 177 177 177

13 [88.9 84.0 78.3 75.1 73.0 71.7 71.7 71.7 71.7 71.7

14 | 108 103 97.6 94.1 91.6 89.7 89.6 89.4 88.5 87.2

15 | 129 129 129 129 129 129 129 129 129 129 129 129 129 126 105
16 | 129 129 129 129 129 129 129 129 129 129 129 129 129 126 105
17 | 129 129 129 129 129 129 129 129 129 129 129 129 129 126 105
18 | 104 104 104 104 104 104 104 104 104 103 101 98.5 96.7 93.6 90.7
19 | 104 104 104 104 104 104 104 104 104 103 101 98.5 96.7 93.6 90.7
20 |88.9 88.9 88.9 88.9 88.9 88.9 88.9 88.9 88.6 87.2 85.9 84.0 82.2 79.7 77.4
21 | 108 108 108 108 108 108 108 108 108 108 108 106 103 101 96.1
22 108 108 108 108 108 108 108 108 108 108 108 106 103 101 96.1
23 108 108 108 108 108 108 108 108 108 108 108 106 103 101 96.1
24 1924 92.4 92.4 92.4 92.4 92.4 92.4 92.4 92.4 92.4 92.2 90.2 87.7 85.4 81.4
25 1108 108 108 108 108 108 108 108 108 108 108 106 103 101 96.1
26 | 108 108 108 108 108 108 108 108 108 108 108 106 103 101 96.1
27 118 118 118 118 118 118 118 118 118 118 115 113 110 107 100
28 | 118 118 118 118 118 118 118 118 118 118 115 113 110 107 100
29 101 101 101 101 101 101 101 101 101 100 98.2 95.8 939 90.9 84.9
30 | 128 128 128 128 128 128 128 128 128 128 126 123 120 117 103
31 | 128 128 128 128 128 128 128 128 128 128 126

32 | 128 128 128 128 128 128 128 128 128 128 126

33 [ 128 128 128 128 128 128 128 128 128 128 128 128 127 124 105
34 | 128 128 128 128 128 128 128 128 128 128 128

35 | 128 128 128 128 128 128 128 128 128 128 128

36 | 128 128 128 128 128

37 1138 138 138 138 138 138 138 138 138 138 138 138 137 134 107
38 | 138 138 138 138 138 138 138 138 138 138 138 138 137 134 107
39 | 138 138 138 138 138 138 138 138 138 138 138 138 137 134 107
40 | 138 138 138 138 138 138 138 138 138 138 138

41 | 138 138 138 138 138 138 138 138 138 138 138

42 1138 138 138 138 138
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2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials

(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

Line
No. 500 525 550 575 600 625 650 675 700 725 750 775 800 825 850 875 900
1 (13)
2 (13)
3 (13)
4
5
6
7
8
9
10
11
12
13
14
15 [68.9 42.8 23.2 (13)
16 [68.9 42.8 232 (13)
17 |68.9 42.8 23.2 (13)
18 (70.4 42.2 23.4
19 |70.4 42.2 23.4
20 160.2 36.0 20.0
21 | 721 41.7 23.6
22 721 41.7 23.6
23 | 721 41.7 23.6
24 1613 35.7 20.1
25 |72.1 41.7 23.6
26 |72.1 41.7 23.6
27 704 42.3 234
28 |70.4 42.3 234
29 |59.9 36.2 19.9
30 |69.5 42.6 23.2
31
32
33 1689 42.8 23.2
34
35
36
37 1681 43.1 23.1
38 681 43.1 23.1
39 681 43.1 23.1
40
41
42
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2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)

Section I; Section lll, Classes 2 and 3;* Section VIlI, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Alloy
Desig./ Class/Con-
Line UNS dition/  Size/Thick- Group
No. Nominal Composition Product Form Spec. No. Type/Grade No. Temper ness, mm P-No. No.
- o ate -
1 |c-YM Pl SA-204 C K12320 3 2
-/-Mo . pipe -
2 |c-%uM WId. pip SA-672 L75 K12320 3 2
- /Mo . pipe - -
3 [c-ueM WId. pip SA-691 CM-75 K12320 3 2
4 |C-",Mo WId. pipe SA-691 CM-75 K12320 3 2
5 |%Cr-YsMo Forgings SA-372 G K13049 70
LCr-"/sMo orgings -
6 |%hCr-YsM Forgi SA-372 H K13547 70
L,Cr-"/sMo- ate - <
7 | YCr-YsMo-v Pl SA-517 B K11630 32 11B 4
>Cr-/4Mo-51 ate - <
8 |%Cr-Y4Mo-Si Pl SA-517 A K11856 32 11B 1
9 | %Cr-Y,Mo-Si Forgings SA-592 A K11856 <64 11B 1
10 | %Cr-%Mo Smis. pipe SA-335 P2 K11547 3 1
11 | %Cr-Y%Mo Forged pipe SA-369 FP2 K11547 3 1
12 | %Cr-Y%,Mo Plate SA-387 2 K12143 1 3 1
13 |Y%Cr-Y%Mo WId. pipe SA-691 ,CR K12143 3 1
14 |*Cr-Y%,Mo WId. pipe SA-691 ,CR K12143 3 1
15 |Y%Cr-%Mo Smls. tube SA-213 T2 K11547 3 1
16 |%Cr-Y%Mo WId. tube SA-250 T2 K11547 3 1
17 |Y,Cr-Y%Mo WId. tube SA-250 T2S1 K11547 3 1
18 |Y%Cr-Y%Mo Cast pipe SA-426 CP2 11547 3 1
19 |Y%Cr-%Mo Forgings SA-182 F2 K12122 .. 3 2
20 | %Cr-Y,Mo Plate SA-387 2 K12143 2 3 2
21 |%Cr-Y,Mo WId. pipe SA-691 ,CR K12143 3 2
22 | YCr-1Y,Mn-Si Plate SA-202 A K11742 4 1
23 | %Cr-1Y,Mn-Si Plate SA-202 B K12542 4 1
24 |3¥,Cr-",Ni-Cu Smls. & wld. tube  SA-423 1 K11535 4 2
25 | %,Cr-",Ni-Cu WId. tube SA-423 1 K11535 4 2
26 |¥Cr-3,Ni-Cu-Al Pipe SA-333 4 K11267 4 2
27 |1Cr-YsMo Forgings SA-372 E K13047 65
28 |1Cr-YsMo Forgings SA-372 ] K13548 65
29 [1cr-YsMo Forgings SA-372 E K13047 70
30 [1Cr-YMo Forgings SA-372 F G41350 70
31 |1Cr-Y%sMo Forgings SA-372 ] K13548 70
32 [1Cr-Y%Mo Forgings SA-372 ] G41370 110
33 |1Cr-Y%,Mo Plate SA-387 12 K11757 1 4 1
34 |1Cr-Y%,Mo WId. pipe SA-691 1CR K11757 4 1
35 |1Cr-Y%,Mo Cast pipe SA-426 CP12 J11562 4 1
36 |1Cr-Y,Mo Forgings SA-182 F12 K11562 1 4 1
37 |1Cr-Y,Mo Smls. tube SA-213 T12 K11562 4 1
38 [1Cr-Y%Mo Smls. & wld. fittings SA-234 WP12 K12062 1 4 1
39 |1Cr-Y,Mo WId. tube SA-250 T12 K11562 4 1
40 |1Cr-%,Mo WId. tube SA-250 T12S1 K11562 4 1
41 |1Cr-%,Mo Smis. pipe SA-335 P12 K11562 4 1
42 l1Cr-Y%,Mo Forged pipe SA-369 FP12 K11562 4 1
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2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIlII, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Applicability and Max. Temperature Limits
(NP = Not Permitted)

Min. Ten- Min. (SPT = Supports Only)
sile Yield External
Line Strength, Strength, Pressure
No. MPa MPa 1 111 VIII-1 XII Chart No. Notes
1 515 295 538 371 538 343 CS-2 G11, S2, T4, W12
2 515 295 NP 371 NP NP CS-2 G26, W10, W12
3 515 295 NP 371 NP NP CS-2 G26, W10, W12
4 515 295 NP 149 (CL. 3 only) NP NP CS-2 G27, W10, W12
5 825 485 NP NP 93 93 CS-3 W11
6 825 485 NP NP 93 93 CS-3 W11
7 795 690 NP 343 (SPT) 343 343 HT-1
8 795 690 NP 343 (SPT) 343 343 HT-1
9 795 690 NP 343 (SPT) 343 343 HT-1
10 380 205 538 371 538 343 CS-2 TS5
11 380 205 538 371 538 343 CS-2 T5
12 380 230 538 371 538 343 CS-2 TS5
13 380 230 NP 371 NP NP CS-2 G26, W10, W12
14 380 230 NP 149 (CL 3 only) NP NP CS-2 G27, W10, W12
15 415 205 538 371 538 343 CS-2 TS5
16 415 205 538 NP NP NP CS-2 G3, TS
17 415 205 538 NP NP NP CS-2 T5, W13
18 415 205 NP 371 NP NP CS-2 G17
19 485 275 538 NP 538 343 CS-2 T5
20 485 310 NP 371 538 343 CS-3 TS5
21 485 310 NP 371 NP NP CS-3 G26, W10, W12
22 515 310 538 NP 538 NP CS-3 S1, T2
23 585 325 538 NP 538 NP CS-3 S1, T2
24 415 255 371 NP 343 NP CS-2 W13, W14
25 415 255 371 NP 343 NP CS-2 G3, G24
26 415 240 NP 371 343 NP CS-2
27 725 450 NP NP 343 343 CS-2 w11
28 725 450 NP NP 343 343 CS-2 Wwi1
29 825 485 NP NP 343 343 CS-5 w11
30 825 485 NP NP 343 343 CS-5 w11
31 825 485 NP NP 343 343 CS-5 W11
32 930 760 NP NP 343 343 HT-1 W11
33 380 230 649 371 649 NP CS-2 S4, T5
34 380 230 NP 371 NP NP CS-2 G26, W10, W12
35 415 205 NP 371 NP NP CS-2 G17
36 415 220 649 NP 649 NP CS-2 TS5
37 415 220 649 371 649 NP CS-2 S4, T5
38 415 220 649 371 649 NP CS-2 S4, T5, W14
39 415 220 649 NP NP NP CS-2 G3, S4, TS
40 415 220 649 NP NP NP CS-2 S4, T5, W13
41 415 220 649 371 649 NP CS-2 S4, T5
42 415 220 649 371 649 NP CS-2 S4, T5
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Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII

2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)

Maximum Allowable Stress Values S for Ferrous Materials

(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

-30

Line to

No. 40 65 100 125 150 200 250 300 325 350 375 400 425 450 475
1 |148 148 148 148 148 148 148 148 148 148 148 148 148 144 109
2 | 148 148 148 148 148 148 148 148 148 148 148

3 148 148 148 148 148 148 148 148 148 148 148

4 | 148 148 148 148 148

5 |236 236 236

6 | 236 236 236

7 | 227 227 227 227 227 227 227 227 227 226

8 | 227 227 227 227 227 227 227 227 227 226

9 |227 227 227 227 227 227 227 227 227 226

10 | 108 108 108 108 108 108 108 108 108 108 108 106 103 100 97.1
11 | 108 108 108 108 108 108 108 108 108 108 108 106 103 100 97.1
12 | 108 108 108 108 108 108 108 108 108 108 108 108 108 106 103
13 | 108 108 108 108 108 108 108 108 108 108 108

14 | 108 108 108 108 108

15 | 118 118 118 118 118 118 117 114 112 110 108 106 103 100 97.1
16 | 100 100 100 100 100 100 99.6 96.7 95.5 93.8 91.5 90.2 87.7 85.3 82.4
17 | 118 118 118 118 118 118 117 114 112 110 108 106 103 100 97.1
18 | 118 118 118 118 118 118 117 114 112 110 108

19 | 138 138 138 138 138 138 138 138 138 138 138 138 137 134 130
20 | 138 138 138 138 138 138 138 138 138 138 138 138 138 135 130
21 | 138 138 138 138 138 138 138 138 138 138 138
22 | 148 148 148 148 148 148 148 148 148 147 136 107 84.3 58.1 38.6
23 | 168 168 168 168 168 168 168 165 160 153 143 121 85.0 57.6 38.9
24 | 118 118 118 118 118 118 118 118 118 118 118

25 101 101 101 101 101 101 101 101 101 101 101

26 | 118 118 118 118 118 118 118 118 118 118 118

27 | 207 207 207 207 207 207 207 207 207 205

28 | 207 207 207 207 207 207 207 207 207 205

29 | 236 236 236 236 236 236 236 236 236 235

30 | 236 233 229 227 225 223 222 220 217 209

31 | 236 236 236 236 236 236 236 236 236 235

32 | 265 260 254 254 253 252 249 248 245 234

33 | 108 107 106 105 104 104 104 104 104 104 104 104 104 104 102
34 | 108 107 106 105 104 104 104 104 104 104 104

35 | 118 117 116 115 114 112 109 106 104 103 102

36 | 118 118 115 114 114 114 114 113 112 110 109 107 106 103 101
37 (118 117 116 114 114 114 114 113 112 110 109 107 106 103 101
38 | 118 117 116 114 114 114 114 113 112 110 109 107 106 103 101
39 | 100 100 98.2 97.0 96.5 96.5 96.5 95.8 94.7 93.4 92.2 91.0 89.7 87.9 85.7
40 | 118 118 115 114 114 114 114 113 112 110 109 107 106 103 101
41 | 118 117 116 114 114 114 114 113 112 110 109 107 106 103 101
42 1118 117 116 114 114 114 114 113 112 110 109 107 106 103 101
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2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII

Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

Line

No. 500 525 550 575 600 625 650 675 700 725 750 775 800 825 850 875 900
1 672 43.3 23.0

2

3

4

5

6

7

8

9

10 (77.0 49.5 313

11 |77.0 49.5 313

12 (76.7 49.6 312

13

14

15 (77.0 49.5 313

16 |[65.3 42.0 26.5

17 |77.0 49.5 313

18

19 (89.1 46.0 32.5

20 |88.9 46.0 32.5

21

22 1252 14.9 587

23 |25.1 14.9 5.86

24

25

26

27

28

29

30

31

32

33 |88.8 61.7 40.3 264 17.3 11.7 7.40
34

35

36 |88.3 61.9 40.3 264 17.3 11.7 7.40
37 188.3 61.9 40.3 264 17.3 11.7 7.40
38 |88.3 61.9 40.3 264 17.3 11.7 7.40
39 |729 53.2 33.7 22.5 14.8 9.71 6.34
40 883 61.9 40.3 264 17.3 11.7 7.40
41 |883 61.9 40.3 264 17.3 11.7 7.40
42 1883 61.9 40.3 264 17.3 11.7 7.40
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2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)

Section I; Section lll, Classes 2 and 3;* Section VIlI, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Alloy

Desig./ Class/Con-

Line UNS Size/Thick- Group
No. Nominal Composition Product Form Spec. No. Type/Grade No. ness, mm P-No. No.
1 |1Cr-%Mo Plate SA/EN 10028-2 13CrMo4-5 150 < t<250 4 1
2 |1cr-*,Mo Plate SA/EN 10028-2 13CrMo4-5 100 <t< 150 4 1
3 |1cr-"%,Mo Plate SA/GB 713 15CrMoR 100 <t< 150 4 1
4 |1Cr-Y%,Mo Plate SA/EN 10028-2 13CrMo4-5 60 < t <100 4 1
5 |1Cr-",Mo Smls. tube SA/EN 10216-2 13CrMo4-5 40 <t <60 4 1
6 |1cr-Y,Mo Smis. tube SA/EN 10216-2 13CrMo4-5 t<40 4 1
7 |1cr-*,Mo Plate SA-387 12 K11757 2 4 1
8 |[1cr-",Mo WId. pipe SA-691 1CR K11757 4 1
9 |1cr-*,Mo Plate SA/GB 713 15CrMoR 60 < t <100 4 1
10 |1Cr-Y%,Mo Plate SA/EN 10028-2 13CrMo4-5 16 < t< 60 4 1
11 |1Cr-%Mo Plate SA/GB 713 15CrMoR 6<t<60 4 1
12 |1Cr-Y,Mo Plate SA/EN 10028-2 13CrMo4-5 t<16 4 1
13 |1Cr-Y%,Mo Forgings SA-182 F12 K11564 2 4 1
14 |1Cr-Y,Mo Forgings SA-336 F12 K11564 4 1
15 |1Cr-V Smis. tube SA-213 T17 K12047 10B 1
4Cr-"/,Mo astings -

16 [1%.cr-"4M Casti SA-217 wCee J12072 4 1

17 |1Y.Cr-Y%Mo Cast pipe SA-426 CP11 12072 4 1

18 [1Y,Cr-YLMo Bar SA-739 B11 K11797 4 1

19 |1Y,Cr-Y,Mo-Si Forgings SA-182 F11 K11597 1 4 1
4Cr-"/;Mo-Si mls. tube -

20 [1Y,Cr-%,Mo-Si Smls. tub SA-213 T11 K11597 4 1

21 |1YiCr-"%Mo-Si Smls. & wld. fittings SA-234 WP11 1 4 1

22 |[1Y4Cr-Y%Mo-Si WId. tube SA-250 T11 K11597 4 1

23 | 1Y,Cr-Y,Mo-Si WId. tube SA-250 T11S1 K11597 4 1

24 |1Y,Cr-Y,Mo-Si Smls. pipe SA-335 P11 K11597 .. 4 1

25 | 1Y,Cr-Y,Mo-Si Forgings SA-336 F11 K11597 1 4 1
4Cr-"/2Mo-Si orged pipe -

26 |1Y,Cr-%,Mo-Si Forged pi SA-369 FP11 K11597 4 1

27 |1YiCr-"%,Mo-Si Plate SA-387 11 K11789 1 4 1

28 | 1Y,Cr-Y%,Mo-Si WId. pipe SA-691 1Y,CR K11789 4 1
/4,Cr-"/;Mo-Si . pipe - n

29 |1Y,Cr-Y,Mo-Si WId. pi SA-691 1Y,CR K11789 4 1

30 |1Y,Cr-YMo-Si Forgings SA-182 F11 K11572 2 4 1
/4,Cr-"/;Mo-Si orgings -

31 |1Y,Cr-Y%4Mo-Si Forging SA-336 F11 K11572 2 4 1

32 |1Y,Cr-Y,Mo-Si Forgings SA-336 F11 K11572 3 4 1

33 |1Y,Cr-Y,Mo-Si Plate SA-387 11 K11789 2 4 1
/4,Cr-"/;Mo-Si . pipe - n

34 |1Y,Cr-Y,Mo-Si WId. pi SA-691 1Y,CR K11789 4 1

35 [1%,Cr-Y4,Mo-Cu Forgings SA-592 E K11695 64 <t<100 11B 2
¥,Cr-,Mo-Cu Forgings SA-592 E K11695 <64 11B 2
4Cr="/2Mo-T1 ate - <ts<

37 |1%,Cr-"4Mo-Ti Pl SA-517 E K21604 64 150 11B 2

38 |1%,Cr-,Mo-Ti Plate SA-517 E K21604 <64 11B 2
AS (o) orgings -

39 |2Y,Cr-1M Forging SA-182 F22 K21590 1 5A 1

40 |2Y,Cr-1Mo Smis. tube SA-213 T22 K21590 .. 5A 1

41 |2Y,Cr-1Mo Smls. & wld. fittings SA-234 WP22 K21590 1 5A 1
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Table 1A (Cont'd)

Section I; Section lll, Classes 2 and 3;* Section VIlII, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials

(*See Maximum Temperature Limits for Restrictions on Class)

Applicability and Max. Temperature Limits

(NP = Not Permitted)

(SPT = Supports Only)

Min. Ten- Min.
sile Yield External
Line Strength, Strength, Pressure
No. MPa MPa 1 111 VIII-1 XII Chart No. Notes
1 420 245 649 NP 649 NP CS-2 S4, T4
2 430 255 649 NP 649 NP CS-2 S4, T4
3 440 225 649 NP NP NP CS-2 H3, S4, T4
4 440 270 649 NP 649 NP CS-2 S4, T4
5 440 280 649 NP 649 NP CS-2 T4
6 440 290 649 NP 649 NP CS-2 T4
7 450 275 649 371 649 NP CS-2 S4, T5
8 450 275 NP 371 NP NP CS-2 G26, W10, W12
9 450 275 649 NP NP NP CS-2 H3, S4, T4
10 450 290 649 NP 649 NP CS-2 S4, T4
11 450 295 649 NP NP NP CS-2 H3, S4, T4
12 450 300 649 NP 649 NP CS-2 S4, T4
13 485 275 649 371 649 NP CS-2 S4, T4
14 485 275 649 371 649 NP CS-2 S4, T4
15 415 205 NP NP 343 343 CS-2
16 485 275 593 371 593 NP CS-2 G1, G17, T4
17 485 275 NP 371 NP NP CS-2 G17
18 485 310 NP 371 649 NP CS-3 T4
19 415 205 649 NP 649 NP CS-2 S4, T5
20 415 205 649 371 649 NP CS-2 S4, T5
21 415 205 649 371 649 NP CS-2 S4, T5, W14
22 415 205 649 NP NP NP CS-2 G3, S4, TS
23 415 205 649 NP NP NP CS-2 S4, T5, W13
24 415 205 649 371 649 NP CS-2 S4, T5
25 415 205 649 NP NP NP CS-2 S4, T5
26 415 205 649 371 649 NP CS-2 S4, T5
27 415 240 649 371 649 NP CS-2 S4, T4
28 415 240 NP 149 (CL 3 only) NP NP CS-2 G27, W10, W12
29 415 240 NP 371 NP NP CS-2 G26, W10, W12
30 485 275 649 371 649 NP CS-2 S4, T4
31 485 275 649 NP 649 NP CS-2 S4, T4
32 515 310 NP NP 649 NP CS-3 T3
33 515 310 649 371 649 NP CS-3 S4, T3
34 515 310 NP 371 NP NP CS-3 G26, W10, W12
35 725 620 NP 343 (SPT) 343 343 CS-5 S7
36 795 690 NP NP 343 343 HT-1
37 725 620 NP 371 (Cl. MC & SPT) 343 343 CS-5
38 795 690 NP 371 (Cl. MC & SPT) 343 343 HT-1
39 415 205 649 371 649 NP CS-2 S4, T4, W7, W9
40 415 205 649 371 649 NP CS-2 S4, T4, W7, W9
41 415 205 649 371 649 NP CS-2 S4, T4, W7, W9, W14
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Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII

2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)

Maximum Allowable Stress Values S for Ferrous Materials

(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

-30
Line to
No. 40 65 100 125 150 200 250 300 325 350 375 400 425 450 475
1 |120 120 117 116 116 116 115 115 115 115 115 115 115 115 112
2 |123 123 120 119 118 118 118 118 118 118 118 118 118 118 116
3 126 126 123 122 121 121 118 115 114 112 111 109 107 105 103
4 126 126 123 122 121 121 121 121 121 121 121 121 121 120 119
5 126 126 126 126 126 126 126 126 126 126 126 126 126 123 118
6 | 126 126 126 126 126 126 126 126 126 126 126 126 126 123 118
7 1128 128 125 124 123 123 123 123 123 123 123 123 123 123 123
8 128 127 125 124 123 123 123 123 123 123 123
9 [129 129 126 125 124 124 124 123 123 123 123 123 123 123 121
10 | 129 129 126 125 124 124 124 123 123 123 123 123 123 123 121
11 | 129 129 126 125 124 124 124 123 123 123 123 123 123 123 121
12 | 129 129 126 125 124 124 124 123 123 123 123 123 123 123 121
13 | 138 137 135 133 132 132 132 132 132 132 132 132 132 129 125
14 | 138 138 134 133 132 132 132 132 132 132 132 132 132 129 125
15 | 118 118 118 118 118 116 112 109 108 106
16 | 138 138 138 138 138 138 138 138 138 138 138 136 133 130 105
17 | 138 138 138 138 138 138 138 138 138 138 138
18 | 138 138 138 138 138 138 138 138 138 138 138 138 138 135 107
19 | 118 118 118 118 118 116 112 109 108 106 104 102 99.5 96.9 94.7
20 | 118 118 118 118 118 116 112 109 108 106 104 102 99.5 96.9 94.7
21 | 118 118 118 118 118 116 112 109 108 106 104 102 99.5 96.9 94.7
22 1100 100 100 100 100 98.8 95.8 92.5 91.3 89.8 88.0 86.8 84.3 82.3 80.7
23 | 118 118 118 118 118 116 112 109 108 106 104 102 99.5 96.9 94.7
24 | 118 118 118 118 118 116 112 109 108 106 104 102 99.5 96.9 94.7
25 118 118 118 118 118 116 112 109 108 106 104 102 99.5 96.9 94.7
26 | 118 118 118 118 118 116 112 109 108 106 104 102 99.5 96.9 94.7
27 | 118 118 118 118 118 118 118 118 118 118 118 118 116 114 101
28 | 118 118 118 118 118
29 | 118 118 118 118 118 118 118 118 118 118 118
30 (138 138 138 138 138 138 138 138 138 138 138 136 133 130 105
31 | 138 138 138 138 138 138 138 138 138 138 138 136 133 130 105
32 | 148 148 148 148 148 148 148 148 148 148 148 148 148 143 107
33 | 148 148 148 148 148 148 148 148 148 148 148 148 148 143 107
34 | 148 148 148 148 148 148 148 148 148 148 148
35 | 207 207 207 207 207 207 207 207 207 207
36 | 227 227 227 227 227 227 227 227 227 227
37 | 207 207 207 207 207 207 207 207 207 207 206
38 | 227 227 227 227 227 227 227 227 227 227 221
39 | 118 118 118 116 114 114 114 114 114 114 114 114 114 114 100
40 | 118 118 118 116 114 114 114 114 114 114 114 114 114 114 100
41 1118 118 118 116 114 114 114 114 114 114 114 114 114 114 100
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Table 1A (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII

Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

Line

No. 500 525 550 575 600 625 650 675 700 725 750 775 800 825 850 875 900
1 |944 60.2 40.8 26.3 17.3 11.7 7.40
2 |94.4 60.2 40.8 26.3 17.3 11.7 7.40
3 944 60.2 40.8 26.3 17.3 11.7 7.40
4 |94.4 60.2 40.8 26.3 17.3 11.7 7.40
5 944 60.2 40.8 26.3 17.3 11.7 7.40
6 |94.4 60.2 40.8 26.3 17.3 11.7 7.40
7 944 60.2 40.8 26.3 17.3 11.7 7.40
9 (944 60.2 40.8 26.3 17.3 11.7 7.40
10 (944 60.2 40.8 26.3 17.3 11.7 7.40
11 | 944 60.2 40.8 26.3 17.3 11.7 7.40
12 (944 60.2 40.8 26.3 17.3 11.7 7.40
13 (972 59.3 41.0 26.2 17.3 11.7 7.40
14 (972 59.3 41.0 26.2 17.3 11.7 7.40
15

16 (733 52.1 364 252 17.6

18 (729 52.3 36.3 252 17.6 12.4 8.08
19 (76.7 51.0 36.7 25.1 17.6 12.4 8.08
20 |76.7 51.0 36.7 25.1 17.6 12.4 8.08
21 |76.7 51.0 36.7 25.1 17.6 12.4 8.08
22 ]65.3 43.5 315 21.5 15.0 104 6.73
23 |76.7 51.0 36.7 25.1 17.6 12.4 8.08
24 176.7 51.0 36.7 25.1 17.6 12.4 8.08
25 |76.7 51.0 36.7 25.1 17.6 12.4 8.08
26 |76.7 51.0 36.7 25.1 17.6 12.4 8.08
27 |74.7 51.7 36.5 252 17.6 124 8.08
28

29

30 |733 52.1 364 252 17.6 12.4 8.08
31 |733 52.1 364 252 17.6 12.4 8.08
32 1729 52.3 36.3 252 17.6 12.4 8.08
33 |72.9 52.3 36.3 252 17.6 12.4 8.08
34

35

36

37

38

39 |80.9 64.0 47.7 34.5 23.5 155 9.39
40 809 64.0 47.7 34.5 23.5 155 9.39
41 1809 64.0 47.7 34.5 23.5 155 9.39
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2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIlI, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Alloy
Desig./ Class/Con-
Line UNS dition/  Size/Thick- Group
No. Nominal Composition Product Form Spec. No. Type/Grade No. Temper ness, mm P-No. No.
1 |2YCr-1Mo WId. tube SA-250 T22 K21590 .. 5A 1
4

2 |2Y,cr-1Mo WI1d. tube SA-250 T22S1 K21590 .. 5A 1

3 [2%Cr-1Mo Smls. pipe SA-335 P22 K21590 .. 5A 1

pIp!
4 |2Y,Cr-1Mo Forgings SA-336 F22 K21590 1 5A 1
ging
5 |2Y%Cr-1Mo Forged pipe SA-369 FP22 K21590 .. 5A 1
ged pip

6 |2%.Cr-1Mo Plate SA-387 22 K21590 1 5A 1

7 |2Ycr-1Mo WId. pipe SA-691 2Y,CR K21590 .. 5A 1

8 |[2%.Cr-1Mo Plate SA/EN 10028-2 10CrMo9-10 150 <t <250 5A 1

9 |2Y,Cr-1Mo Plate SA/EN 10028-2 10CrMo9-10 100 <t<150 5A 1

10 |2Y,Cr-1Mo Plate SA/EN 10028-2 10CrMo9-10 60 <t <100 5A 1
4Cr-1Mo mls. tube - rMo9- <ts<

11 |2Y,Cr-1M Smls. tub SA/EN 10216-2 10CrMo9-10 40 60 5A 1

12 |2Y,Cr-1Mo Smls. tube SA/EN 10216-2 10CrMo9-10 t<40 5A 1
4Cr-1Mo ate - rMo9- t<

13 |2Y,Cr-1M Pl SA/EN 10028-2 10CrMo9-10 60 5A 1
4Cr-1Mo astings -

14 |2Y,Cr-1M Casting SA-217 we9 J21890 5A 1
,Cr-1Mo ast pipe —

15 |2Y,Cr-1M Cast pip SA-426 CP22 J21890 5A 1
,Cr-1Mo orgings -

16 |2Y,Cr-1M Forging SA-182 F22 K21590 3 5A 1

17 |2Y,Cr-1Mo Forgings SA-336 F22 K21590 3 5A 1
,Cr-1Mo ate -

18 |2Y,Cr-1M Pl SA-387 22 K21590 2 5A 1

19 |[2Y,Cr-1Mo WId. pipe SA-691 2Y,CR K21590 .. 5A 1

r-1Mo ar -

20 |2Y,Cr-1M B SA-739 B22 K21390 5A 1
,Cr-1Mo astings -

21 |2Y,Cr-1M Casting SA-487 8 J22091 A 5C 1
,Cr-1Mo orgings -

22 | 2Y%,Cr-1M Forging SA-508 22 K21590 3 5C 1
,Cr-1Mo orgings -

23 | 2Y,Cr-1M Forging SA-541 22 K21390 3 5C 1
4Cr-1Mo ate -

24 |2Y,Cr-1M Pl SA-542 B K21590 4 5C 1

25 |2Y,Cr-1Mo-V Forgings SA-182 F22vV K31835 .. 5C 1
,Cr-1Mo-' orgings -

26 |2Y,Cr-1Mo-V Forging SA-336 F22vV K31835 5C 1
,Cr-1Mo- orgings -

27 |2Y,Cr-1Mo-V Forging SA-541 22V K31835 5C 1
4Cr-1Mo- ate - a

28 |2Y,Cr-1Mo-V Pl SA-542 D K31835 4 5C 1
4Cr-1Mo- ate —

29 |2Y,Cr-1Mo-V Pl SA-832 22V K31835 5C 1

30 |3Cr-1Mo Smls. tube SA-213 T21 K31545 .. 5A 1

31 |3Cr-1Mo Smls. pipe SA-335 P21 K31545 .. 5A 1

32 |3Cr-1Mo Forgings SA-336 F21 K31545 1 5A 1

33 |3Cr-1Mo Forged pipe SA-369 FP21 K31545 .. 5A 1

34 |3Cr-1Mo Plate SA-387 21 K31545 1 5A 1

35 |3Cr-1Mo Cast pipe SA-426 CP21 ]31545 ... 5A 1

36 |3Cr-1Mo Forgings SA-182 F21 K31545 .. 5A 1

37 |3Cr-1Mo Forgings SA-336 F21 K31545 3 5A 1

38 |13Cr-1Mo Plate SA-387 21 K31545 2 5A 1
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Table 1A (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIlII, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Applicability and Max. Temperature Limits
(NP = Not Permitted)

Min. Ten- Min. (SPT = Supports Only)
sile Yield External

Line Strength, Strength, Pressure

No. MPa MPa 1 111 VIII-1 XII Chart No. Notes

1 415 205 649 NP NP NP CS-2 G3, S4, T4, W9

2 415 205 649 NP NP NP CS-2 S4, T4, W9, W13

3 415 205 649 371 649 NP CS-2 S4, T4, W7, W9

4 415 205 649 371 649 NP CS-2 S4, T4, W7, W9

5 415 205 649 371 649 NP CS-2 S4, T4, W7, W9

6 415 205 649 371 649 NP CS-2 S4, T4, W7, W9

7 415 205 NP 371 NP NP CS-2 G26, W10, W12

8 450 250 593 NP 593 NP CS-3 S4, T4, W7, W9

9 460 260 593 NP 593 NP CS-3 S4, T4, W7, W9
10 470 280 593 NP 593 NP CS-3 S4, T4, W7, W9
11 480 270 649 NP 649 NP CS-2 T4, W7, W9

12 480 280 649 NP 649 NP CS-2 T4, W7, W9

13 480 593 NP 593 NP CS-3 G18, S4, T4, W7, W9
14 485 275 649 371 649 NP CS-2 G1, G17, S4, T4, W7, W9
15 485 275 NP 371 NP NP CS-2 G17

16 515 310 649 371 649 NP CS-3 S4, T4, W7, W9
17 515 310 649 371 649 NP CS-3 S4, T4, W7, W9
18 515 310 649 371 649 NP CS-3 S4, T4, W7, W9
19 515 310 NP 371 NP NP CS-3 G26, W10, W12
20 515 310 NP 371 649 NP CS-3 T4, W7

21 585 380 NP NP 538 NP CS-3 G1, T4, W7

22 585 380 NP NP 454 NP CS-2

23 585 380 NP NP 454 NP CS-2

24 585 380 NP NP 454 NP CS-2

25 585 415 NP NP 482 NP CS-2

26 585 415 NP NP 482 NP CS-2

27 585 415 NP NP 482 NP CS-2

28 585 415 NP NP 482 NP CS-2

29 585 415 NP NP 482 NP CS-2

30 415 205 649 371 649 NP CS-2 S4, T3

31 415 205 649 371 649 NP CS-2 S4, T3

32 415 205 649 371 649 NP CS-2 S4, T3

33 415 205 649 371 649 NP CS-2 S4, T3

34 415 205 649 371 649 NP CS-2 S4, T3

35 415 205 NP 371 NP NP CS-2 G17

36 515 310 649 371 649 NP CS-3 S4, T3

37 515 310 649 371 649 NP CS-3 S4, T3

38 515 310 649 371 649 NP CS-3 S4, T3
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Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII

2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)

Maximum Allowable Stress Values S for Ferrous Materials

(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

-30
Line to
No. 40 65 100 125 150 200 250 300 325 350 375 400 425 450 475
1 |100 100 99.8 98.3 97.2 97.2 97.2 97.2 97.2 97.2 97.2 97.2 97.2 97.2 85.5
2 |118 118 118 116 114 114 114 114 114 114 114 114 114 114 100
3 118 118 118 116 114 114 114 114 114 114 114 114 114 114 100
4 118 118 118 116 114 114 114 114 114 114 114 114 114 114 100
5 |118 118 118 116 114 114 114 114 114 114 114 114 114 114 100
6 | 118 118 118 116 114 114 114 114 114 114 114 114 114 114 100
7 118 118 118 116 114 114 114 114 114 114 114
8 |129 129 128 126 125 124 123 123 122 121 120 118 116 113 109
9 [131 131 131 129 128 127 126 125 125 124 123 121 119 116 112
10 | 134 134 134 132 131 129 129 128 127 127 125 123 121 118 114
11 | 137 137 137 137 135 133 132 132 132 131 129 126 123 119 113
12 | 137 137 137 137 135 133 132 132 132 131 129 126 123 119 113
13 | 137 137 137 135 133 132 132 131 130 129 128 126 124 121 117
14 | 138 138 138 137 136 134 133 133 132 131 129 127 124 119 113
15 | 138 138 138 137 136 134 133 133 132 131 129
16 | 148 148 147 146 144 142 141 141 140 139 138 136 133 130 116
17 | 148 148 147 146 144 142 141 141 140 139 138 136 133 130 116
18 | 148 148 147 146 144 142 141 141 140 139 138 136 133 130 116
19 | 148 148 147 146 144 142 141 141 140 139 138
20 | 148 148 147 146 144 142 141 141 140 139 138 136 133 130 116
21 | 168 168 167 165 163 162 162 161 160 160 157 154 150 145 120
22 | 168 168 168 168 168 168 165 161 160 159 158 156 151 142 133
23 | 168 168 168 168 168 168 165 161 160 159 158 156 151 142 133
24 | 168 168 168 168 168 168 165 161 160 159 158 156 151 142 133
25 | 168 168 168 168 168 168 168 165 162 159 157 153 149 145 141
26 | 168 168 168 168 168 168 168 165 162 159 157 153 149 145 141
27 | 168 168 168 168 168 168 168 165 162 159 157 153 149 145 141
28 | 168 168 168 168 168 168 168 165 162 159 157 153 149 145 141
29 | 168 168 168 168 168 168 168 165 162 159 157 153 149 145 141
30 | 118 118 118 116 114 114 114 114 114 114 114 114 114 113 90.5
31 | 118 118 118 116 114 114 114 114 114 114 114 114 114 113 90.5
32 | 118 118 118 116 114 114 114 114 114 114 114 114 114 113 90.5
33 | 118 118 118 116 114 114 114 114 114 114 114 114 114 113 90.5
34 | 118 118 118 116 114 114 114 114 114 114 114 114 114 113 90.5
35 [ 118 118 118 116 114 114 114 114 114 114 114
36 | 148 148 147 146 144 142 141 141 140 139 138 136 133 127 100
37 | 148 148 147 146 144 142 141 141 140 139 138 136 133 127 100
38 | 148 148 147 146 144 142 141 141 140 139 138 136 133 127 100
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Table 1A (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII

Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

Line

No. 500 525 550 575 600 625 650 675 700 725 750 775 800 825 850 875 900
1 1690 54.5 40.4 29.1 19.8 12.9 8.06
2 1809 64.0 47.7 34.5 23.5 155 9.39
3 1809 64.0 47.7 34.5 23.5 155 9.39
4 |809 64.0 47.7 34.5 23.5 155 9.39
5 1809 64.0 47.7 34.5 23.5 155 9.39
6 809 64.0 47.7 34.5 235 155 9.39
7
8 |884 64.0 44.6 30.0 19.7
9 (884 64.0 44.6 30.0 19.7
10 (884 64.0 44.6 30.0 19.7
11 (894 64.3 44.9 30.1 19.7 12.9 8.06
12 | 894 64.3 44.9 30.1 19.7 12.9 8.06
13 |884 64.0 44.6 30.0 19.7
14 (904 64.0 45.0 30.1 19.7 12.9 8.06
15
16 (894 64.3 44.9 30.1 19.7 12.9 8.06
17 |894 64.3 44.9 30.1 19.7 12.9 8.06
18 (894 64.3 44.9 30.1 19.7 12.9 8.06
20 |89.4 64.3 44.9 30.1 19.7 12.9 8.06
21 |881 65.1 42.9

22

23

24

25 1137

26 137

27 1137

28 137

29 1137
30 |682 54.1 43.5 34.4 253 174 10.0
31 |682 54.1 43.5 34.4 253 174 10.0
32 682 54.1 43.5 34.4 253 174 10.0
33 682 54.1 43.5 34.4 253 174 10.0
34 1682 54.1 43.5 34.4 253 174 10.0
35
36 (728 54.9 40.7 29.4 204 15.7 8.64
37 |72.8 54.9 40.7 29.4 20.4 157 8.64
38 1728 54.9 40.7 29.4 204 15.7 8.64
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Table 1A (Cont'd)

Section I; Section lll, Classes 2 and 3;* Section VIlI, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Alloy
Desig./ Class/Con-

Line UNS dition/  Size/Thick- Group
No. Nominal Composition Product Form Spec. No. Type/Grade No. Temper ness, mm P-No. No.
1 |3Cr-1Mo-Y,V-Ti-B Forgings SA-182 F3V K31830 5C 1
2 |3Cr-1Mo-Y,V-Ti-B Forgings SA-336 F3V K31830 5C 1
3 |3Cr-1Mo-Y,V-Ti-B Forgings SA-508 3V K31830 5C 1
4 |3Cr-1Mo-,V-Ti-B Forgings SA-541 3V K31830 5C 1
5 |3Cr-1Mo-Y,V-Ti-B Plate SA-542 C K31830 4a 5C 1
6 |3Cr-1Mo-Y,V-Ti-B Plate SA-832 21V K31830 5C 1
7 |3Cr-1Mo-%,V-Cb-Ca Forgings SA-182 F3VCb 5C 1
8 |3Cr-1Mo-Y,V-Cb-Ca Forgings SA-336 F3VCb 5C 1
9 |3Cr-1Mo-Y,V-Cb-Ca Forgings SA-508 3VCb 5C 1
10 |3Cr-1Mo-Y,V-Cb-Ca Forgings SA-541 3VCb 5C 1
11 |3Cr-1Mo-*,V-Cb-Ca Plate SA-542 E 4a 5C 1
12 |3Cr-1Mo-*,V-Cb-Ca Plate SA-832 23V 5C 1
r-/2Mo mls. tube -
13 |5Cr-Y,M Sml b SA-213 T5 K41545 5B 1
r- o mls. & wld. fittings -
14 |5Cr-Y%,M Smls. & wld. fittings SA-234 WP5 K41545 5B 1
r-/>2Mo mls. pipe -
15 |5Cr-Y,M Smls. pip SA-335 P5 K41545 5B 1
r-/>Mo orged pipe -
16 |5Cr-",M Forged pip SA-369 FP5 K41545 5B 1
17 |5Cr-Y%,Mo Plate SA-387 5 K41545 1 5B 1
r-/>2Mo . pipe -
18 |5Cr-Y,M WId. pip SA-691 5CR K41545 5B 1
19 |5Cr-Y%,Mo Forgings SA-336 F5 K41545 5B 1
r-/>Mo orgings -
20 |5Cr-Y,M Forging SA-182 F5 K41545 5B 1
r-/2Mo ate -
21 |5Cr-Y4M Pl SA-387 5 K41545 2 5B 1
r- [ orgings -
22 |5Cr-Y,M Forging SA-336 F5A K42544 5B 1
r-/,Mo astings -
23 |5Cr-Y,M Casting SA-217 C5 J42045 5B 1
r-/2Mo ast pipe —
24 |5Cr-,M Cast pip SA-426 CP5 ]42045 5B 1
r-/,Mo orgings - a
25 |5Cr-Y%,M Forging SA-182 F5 K42544 5B 1
r-/>Mo-Si mls. tube -
26 |5Cr-Y4,Mo-Si Sml b SA-213 T5b K51545 5B 1
r-/,Mo-Si mls. pipe -
27 |5Cr-%,Mo-Si Smls. pip SA-335 P5b K51545 5B 1
r-/oMo-Ti mls. tube - c
28 |5Cr-Y%Mo-T Sml b SA-213 T5 K41245 5B 1
r-/,Mo-Ti mls. pipe - c
29 |5Cr-Y,Mo-Ti Smls. pip SA-335 P5 K41245 5B 1
30 |9Cr-1Mo Smls. tube SA-213 T9 K90941 5B 1
31 |9Cr-1Mo Fittings SA-234 WP9 K90941 5B 1
32 |9Cr-1Mo Smls. pipe SA-335 P9 K90941 5B 1
33 |9Cr-1Mo Forged pipe SA-369 FP9 K90941 5B 1
34 |9Cr-1Mo Forgings SA-182 F9 K90941 5B 1
35 |9Cr-1Mo Forgings SA-336 F9 K90941 5B 1
36 |9Cr-1Mo Castings SA-217 C12 ]82090 5B 1
37 |9Cr-1Mo Cast pipe SA-426 CP9 ]82090 5B 1
38 |9Cr-1Mo-V Forgings SA-182 FI1 K90901 .. t<75 15E 1
39 |9Cr-1Mo-V Forgings SA-182 FI1 K90901 .. t>75 15E 1
40 |9Cr-1Mo-V Smls. tube SA-213 T91 K90901 .. t<75 15E 1
41 19Cr-1Mo-V Smls. tube SA-213 T91 K90901 .. t>75 15E 1
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Table 1A (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIlII, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Applicability and Max. Temperature Limits
(NP = Not Permitted)

Min. Ten- Min. (SPT = Supports Only)
sile Yield External
Line Strength, Strength, Pressure
No. MPa MPa 1 111 VIII-1 XII Chart No. Notes
1 585 415 NP NP 482 NP CS-3
2 585 415 NP NP 482 NP CS-3
3 585 415 NP NP 482 NP CS-3
4 585 415 NP NP 482 NP CS-3
5 585 415 NP NP 482 NP CS-3
6 585 415 NP NP 482 NP CS-3
7 585 415 NP NP 482 NP CS-3
8 585 415 NP NP 482 NP CS-3
9 585 415 NP NP 482 NP CS-3
10 585 415 NP NP 482 NP CS-3
11 585 415 NP NP 482 NP CS-3
12 585 415 NP NP 482 NP CS-3
13 415 205 649 371 649 NP CS-2 T4
14 415 205 649 371 649 NP CS-2 T4, W14
15 415 205 649 371 649 NP CS-2 T4
16 415 205 649 371 649 NP CS-2 T4
17 415 205 649 371 649 NP CS-2 T4
18 415 205 NP 371 NP NP CS-2 G26, W10, W12
19 415 250 649 NP 649 NP CS-2 T4
20 485 275 649 371 649 NP CS-2 T3
21 515 310 NP 371 649 NP CS-3 T3
22 550 345 649 NP 649 NP CS-3 T3
23 620 415 649 371 649 NP CS-3 G1, G17, T3
24 620 415 NP 371 NP NP CS-3 G17
25 620 450 649 NP 649 NP CS-5 T3
26 415 205 649 NP 649 NP CS-2 T4
27 415 205 649 NP 649 NP CS-2 T4
28 415 205 649 NP 649 NP CS-2 T4
29 415 205 649 NP 649 NP CS-2 T4
30 415 205 649 371 649 NP CS-2 TS5
31 415 205 649 NP 649 NP CS-2 TS5
32 415 205 649 371 649 NP CS-2 TS5
33 415 205 649 371 649 NP CS-2 TS5
34 585 380 649 NP 649 NP CS-3 T4
35 585 380 NP NP 649 NP CS-3 T4
36 620 415 649 371 (SPT) 649 NP CS-3 G1, T4
37 620 415 NP 371 NP NP CS-3 G17
38 585 415 649 371 649 NP CS-3 T7
39 585 415 649 NP 649 NP CS-3 T7
40 585 415 649 371 649 NP CS-3 T7
41 585 415 649 371 649 NP CcS-3 T7
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Table 1A (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII

Maximum Allowable Stress Values S for Ferrous Materials

(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

-30
Line to
No. 40 65 100 125 150 200 250 300 325 350 375 400 425 450 475
1 |168 168 167 164 161 156 154 151 150 149 147 145 144 141 139
2 | 168 168 167 164 161 156 154 151 150 149 147 145 144 141 139
3 |168 168 167 164 161 156 154 151 150 149 147 145 144 141 139
4 | 168 168 167 164 161 156 154 151 150 149 147 145 144 141 139
5 |168 168 167 164 161 156 154 151 150 149 147 145 144 141 139
6 | 168 168 167 164 161 156 154 151 150 149 147 145 144 141 139
7 |168 168 167 164 161 156 154 151 150 149 147 145 144 141 139
8 | 168 168 167 164 161 156 154 151 150 149 147 145 144 141 139
9 |[168 168 167 164 161 156 154 151 150 149 147 145 144 141 139
10 | 168 168 167 164 161 156 154 151 150 149 147 145 144 141 139
11 | 168 168 167 164 161 156 154 151 150 149 147 145 144 141 139
12 | 168 168 167 164 161 156 154 151 150 149 147 145 144 141 139
13 | 118 118 118 116 114 114 113 112 111 109 107 104 100 96.1 81.4
14 | 118 118 118 116 114 114 113 112 111 109 107 104 100 96.1 81.4
15 | 118 118 118 116 114 114 113 112 111 109 107 104 100 96.1 81.4
16 | 118 118 118 116 114 114 113 112 111 109 107 104 100 96.1 81.4
17 | 118 118 118 116 114 114 113 112 111 109 107 104 100 96.1 814
18 | 118 118 118 116 114 114 113 112 111 109 107
19 | 118 118 118 116 114 114 113 112 111 109 107 104 100 96.1 814
20 | 138 138 138 136 134 132 132 131 130 128 125 121 118 102 81.1
21 | 148 148 147 146 143 142 142 140 139 137 134 130 126 104 80.5
22 | 158 158 157 154 152 152 151 150 148 146 143 139 133 104 80.3
23 | 177 177 177 174 172 170 170 169 167 164 161 156 134 103 80.6
24 177 177 177 174 172 170 170 169 167 164 161
25 177 177 177 174 172 170 170 169 167 164 161 156 134 103 80.6
26 | 118 118 118 116 114 114 113 112 111 109 107 104 100 96.1 81.4
27 118 118 118 116 114 114 113 112 111 109 107 104 100 96.1 81.4
28 | 118 118 118 116 114 114 113 112 111 109 107 104 100 96.1 81.4
29 | 118 118 118 116 114 114 113 112 111 109 107 104 100 96.1 81.4
30 | 118 118 118 116 114 114 113 112 111 109 107 104 100 95.8 91.8
31 | 118 118 118 116 114 114 113 112 111 109 107 104 100 95.8 91.8
32 | 118 118 118 116 114 114 113 112 111 109 107 104 100 95.8 91.8
33 | 118 118 118 116 114 114 113 112 111 109 107 104 100 95.8 91.8
34 | 168 167 166 164 162 161 161 159 157 155 152 147 142 137 121
35 | 168 167 166 164 162 161 161 159 157 155 152 147 142 137 121
36 (177 177 177 174 172 170 170 169 167 164 161 156 151 145 123
37 (177 177 177 174 172 170 170 169 167 164 161
38 | 168 168 168 168 168 167 166 164 163 161 157 153 147 141 134
39 | 168 168 168 168 168 167 166 164 163 161 157 153 147 141 134
40 | 168 168 168 168 168 167 166 164 163 161 157 153 147 141 134
41 1168 168 168 168 168 167 166 164 163 161 157 153 147 141 134
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Table 1A (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials

(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

Line

No. 500 525 550 575 600 625 650 675 700 725 750 775 800 825 850 875 900
1 |136

2 |136

3 136

4 |[136

5 136

6 |136

7 136

8 |136

9 [136

10 [ 136

11 | 136

12 | 136

13 |61.7 46.4 34.7 25.8 18.0 11.5 6.68
14 |61.7 46.4 34.7 25.8 18.0 11.5 6.68
15 |61.7 46.4 34.7 25.8 18.0 11.5 6.68
16 (617 46.4 34.7 25.8 18.0 11.5 6.68
17 |61.7 46.4 34.7 258 18.0 11.5 6.68
19 |61.7 46.4 34.7 25.8 18.0 11.5 6.68
20 |61.8 46.4 34.7 25.8 18.0 11.5 6.68
21 |62.0 46.3 34.8 25.8 18.0 11.5 6.68
22 |62.1 46.3 34.8 25.8 18.0 11.5 6.68
23 |62.0 46.3 34.8 25.8 18.0 11.5 6.68
25 162.0 46.3 34.8 25.8 18.0 11.5 6.68
26 |61.7 46.4 34.7 25.8 18.0 11.5 6.68
27 |61.7 46.4 34.7 25.8 180 11.5 6.68
28 |61.7 46.4 34.7 25.8 18.0 11.5 6.68
29 |61.7 46.4 34.7 25.8 180 11.5 6.68
30 |80.3 61.0 42.9 30.0 20.6 14.4 102
31 |80.3 61.0 42.9 30.0 20.6 14.4 102
32 180.3 61.0 42.9 30.0 20.6 14.4 102
33 180.3 61.0 42.9 30.0 20.6 14.4 102
34 189.0 60.7 43.1 30.0 20.6 14.4 102
35 |89.0 60.7 43.1 30.0 20.6 14.4 102
36 (882 61.0 43.0 30.0 20.6 14.4 102
37

38 [126 117 107 88.5 65.0 45.5 289
39 |126 118 103 80.6 61.6 45.7 28.9
40 | 126 117 107 88.5 65.0 45.5 28.9
41 1126 118 103 80.6 61.6 45.7 28.9
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Table 1A (Cont'd)

Section I; Section lll, Classes 2 and 3;* Section VIlI, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials

(*See Maximum Temperature Limits for Restrictions on Class)

Alloy
Desig./ Class/Con-

Line UNS dition/  Size/Thick- Group
No. Nominal Composition Product Form Spec. No. Type/Grade No. Temper ness, mm P-No. No.
1 [9Cr-1Mo-V Fittings SA-234 WP91 K90901 t<75 15E 1
2 |9Cr-1Mo-v Fittings SA-234 WP91 K90901 t>75 15E 1
3 |9Cr-1Mo-V Smls. pipe SA-335 P91 K90901 t<75 15E 1
4 |9Cr-1Mo-V Smls. pipe SA-335 P91 K90901 t>75 15E 1
5 |9Cr-1Mo-V Forgings SA-336 FI1 K90901 t<75 15E 1
6 [9Cr-1Mo-V Forgings SA-336 Fo1 K90901 t>75 15E 1
7 |9Cr-1Mo-V Forged pipe SA-369 FP91 K90901 t<75 15E 1
8 |[9Cr-1Mo-V Forged pipe SA-369 FP91 K90901 .. t>75 15E 1
9 |9Cr-1Mo-V Plate SA-387 91 K90901 2 t<75 15E 1
10 |9Cr-1Mo-V Plate SA-387 91 K90901 2 t>75 15E 1
11 [11Cr-Ti Plate SA-240 S40910 7 1
12 |11Cr-Ti Plate SA-240 S40920 7 1
13 |11Cr-Ti Plate SA-240 S40930 7 1
14 |11Cr-Ti WId. tube SA-268 TP409 S40900 7 1
15 |11Cr-Ti Smls. tube SA-268 TP409 S40900 7 1
16 |12Cr Plate SA-1010 40 $41003 t<19 7 1
17 |12Cr Bar SA-479 403 S40300 A 6 1
18 |12Cr Bar SA-479 403 S40300 1 6 1
19 [12Cr Plate SA-1010 50 $41003 t<19 7 1
20 [12Cr-Al Bar SA/JIS G4303 SUS405 7 1
21 [12Cr-Al Plate SA-240 405 S40500 7 1
22 [12Cr-Al Plate SA-240 405 S40500 7 1
23 [12Cr-Al Bar SA-479 405 S40500 7 1
24 |12Cr-Al Smls. & wld. tube SA-268 TP405 S40500 7 1
25 [12Cr-Al WId. tube SA-268 TP405 S40500 7 1
26 |12Cr-Ti WId. tube SA-268 S40800 7 1
27 |12Cr-Ti Smls. tube SA-268 $40800 7 1
28 |13Cr Plate SA-240 410S $41008 7 1
29 |13Cr Smls. & wld. tube SA-268 TP410 S41000 6 1
30 |13Cr WId. tube SA-268 TP410 $41000 6 1
31 |13Cr Plate SA-240 410 S41000 .. 6 1
32 |13Cr Forgings SA-182 F6a S41000 1 6 1
33 |13Cr Bar SA-479 410 S41000 .. 6 1
34 |13Cr Bar SA-479 410 S41000 A 6 1
35 |13Cr Bar SA-479 410 S$41000 1 6 1
36 |13Cr Forgings SA-182 F6a S41000 2 6 3
37 |13Cr Castings SA-217 CA15 J91150 6 3
38 |13Cr Cast pipe SA-426 CPCA15 J91150 .. 6 3
39 |13Cr-4Ni Castings SA-487 CA6NM J91540 A 6 4
40 [13Cr-4Ni Forgings SA-182 F6NM S41500 6 4
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Table 1A (Cont'd)

Section I; Section lll, Classes 2 and 3;* Section VIlII, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials

(*See Maximum Temperature Limits for Restrictions on Class)

Applicability and Max. Temperature Limits
(NP = Not Permitted)
(SPT = Supports Only)

Min. Ten- Min.
sile Yield External
Line Strength, Strength, Pressure
No. MPa MPa 1 111 VIII-1 XII Chart No. Notes
1 585 415 649 NP NP NP CS-3 T7
2 585 415 649 NP NP NP CS-3 T7
3 585 415 649 371 649 NP CS-3 T7
4 585 415 649 NP 649 NP CS-3 T7
5 585 415 649 NP 649 NP CS-3 T7
6 585 415 649 NP 649 NP CS-3 T7
7 585 415 649 NP NP NP CS-3 T7
8 585 415 649 NP NP NP CS-3 T7
9 585 415 649 371 649 NP CS-3 T7
10 585 415 649 NP 649 NP CS-3 T7
11 380 170 NP NP 427 NP CS-1
12 380 170 NP NP 427 NP CcS-1
13 380 170 NP NP 427 NP CS-1
14 380 170 NP NP 427 343 CcS-1 G24
15 380 170 NP NP 427 343 CS-1
16 455 275 NP NP 316 316 CS-2
17 485 275 NP 371 NP NP
18 485 275 NP 371 NP NP
19 485 345 NP NP 316 316 CS-3
20 410 174 NP 371 538 NP CS-1 G19, TS
21 415 170 371 NP 538 343 CS-1 G19, TS
22 415 170 NP 371 NP NP CS-1 G19
23 415 170 NP 371 538 343 CcS-1 G19, TS
24 415 205 371 NP 538 343 CS-2 G19, T5, W13, W14
25 415 205 371 NP 538 343 CS-2 G3, G19, G24, TS
26 380 205 NP NP 427 343 CS-2 G19, W14
27 380 205 NP NP 427 343 CS-2 G19
28 415 205 NP 371 649 343 CS-2 T4
29 415 205 371 NP 649 343 CS-2 T4, W13, W14
30 415 205 371 NP 649 343 CS-2 G3, G24, T4
31 450 205 NP NP 649 343 CS-2 T4
32 485 275 NP 371 538 343 CS-2 T4
33 485 275 NP NP 538 343 CS-2 G22, T4
34 485 275 NP 371 NP NP CS-2
35 485 275 371 371 NP NP CS-2
36 585 380 NP 371 649 343 CS-3 T3
37 620 450 NP 371 649 343 CS-5 G1, G17, T3
38 620 450 NP 371 NP NP CS-5 G17
39 760 550 NP 371 427 343 CS-5 G1, G17
40 795 620 NP 371 NP NP CS-3 G17
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Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII

2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)

Maximum Allowable Stress Values S for Ferrous Materials

(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

-30

Line to

No. 40 65 100 125 150 200 250 300 325 350 375 400 425 450 475
1 |168 168 168 168 168 167 166 164 163 161 157 153 147 141 134
2 | 168 168 168 168 168 167 166 164 163 161 157 153 147 141 134
3 |168 168 168 168 168 167 166 164 163 161 157 153 147 141 134
4 | 168 168 168 168 168 167 166 164 163 161 157 153 147 141 134
5 |168 168 168 168 168 167 166 164 163 161 157 153 147 141 134
6 | 168 168 168 168 168 167 166 164 163 161 157 153 147 141 134
7 |168 168 168 168 168 167 166 164 163 161 157 153 147 141 134
8 | 168 168 168 168 168 167 166 164 163 161 157 153 147 141 134
9 |[168 168 168 168 168 167 166 164 163 161 157 153 147 141 134
10 | 168 168 168 168 168 167 166 164 163 161 157 153 147 141 134
11 | 108 104 98.8 94.4 90.1 83.8 80.5 78.2 77.9 779 779 77.2 76.6 76.0

12 | 108 104 98.8 94.4 90.1 83.8 80.5 78.2 77.9 77.9 77.9 77.2 76.6 76.0

13 | 108 104 98.8 94.4 90.1 83.8 80.5 78.2 77.9 77.9 77.9 77.2 76.6 76.0

14 (924 88.4 82.3 84.1 76.6 71.2 68.4 66.5 66.2 66.2 66.2 65.6 65.1 64.6

15 | 108 104 98.8 94.4 90.1 83.8 80.5 78.2 77.9 77.9 77.9 77.2 76.6 76.0

16 | 130 130 130 130 130 127 123 119 117

17 | 138 138 138 137 135 133 131 129 127 124 122

18 | 138 138 138 137 135 133 131 129 127 124 122

19 | 138 138 138 138 138 135 131 126 124

20 | 115 110 105 103 102 100 98.9 97.2 96.1 94.7 92.7 90.2 87.1 83.5 79.2
21 | 115 110 105 103 102 100 98.9 97.2 96.1 94.7 92.7 90.2 87.1 83.5 79.2
22 | 115 110 105 103 102 100 98.9 97.2 96.1 94.7 92.7
23 | 115 110 105 103 102 100 98.9 97.2 96.1 94.7 92.7 90.2 87.1 83.5 79.2
24 | 118 118 118 117 116 114 113 111 109 107 104 101 97.5 93.2 88.4
25 101 101 101 99.7 98.5 96.7 95.4 939 92.4 90.5 88.6 86.1 83.0 79.3 75.2
26 1924 92.4 92.3 91.4 90.3 89.0 87.8 86.3 84.8 82.9 81.0 78.5 76.0 73.5

27 1108 108 108 107 106 104 103 101 99.6 98.0 95.5 929 89.2 85.5

28 | 118 118 118 117 116 114 113 111 109 107 104 101 97.5 93.0 88.3
29 | 118 118 118 117 116 114 113 111 109 107 104 101 97.5 93.0 88.3
30 | 101 101 101 99.7 98.5 96.7 95.4 93.9 92.4 90.5 88.6 86.1 82.9 79.4 74.1
31 | 128 128 126 125 123 120 119 117 115 114 111 108 104 100 89.9
32 | 138 138 138 137 135 133 131 129 127 124 122 118 113 109 92.1
33 | 138 138 138 137 135 133 131 129 127 124 122 118 113 109 92.1
34 | 138 138 138 137 135 133 131 129 127 124 122

35 | 138 138 138 137 135 133 131 129 127 124 122

36 | 168 168 167 166 164 162 159 157 154 151 148 143 138 123 93.5
37 (177 177 177 176 174 171 169 166 163 160 156 151 146 117 83.3
38 | 177 177 177 176 174 171 169 166 163 160 156

39 | 216 216 216 215 212 208 204 200 198 195 192 189 184 180

40 | 227 227 227 227 227 225 217 209 205 202 197

52



2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials

(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

Line

No. 500 525 550 575 600 625 650 675 700 725 750 775 800 825 850 875 900
1 |126 117 107 88.5 65.0 45.5 28.9
2 |126 118 103 80.6 61.6 45.7 28.9
3 |126 117 107 88.5 65.0 45.5 28.9
4 |[126 118 103 80.6 61.6 45.7 28.9
5 126 117 107 88.5 65.0 45.5 28.9
6 |126 118 103 80.6 61.6 45.7 28.9
7 126 117 107 88.5 65.0 45.5 28.9
8 |126 118 103 80.6 61.6 45.7 28.9
9 [126 117 107 88.5 65.0 45.5 289
10 | 126 118 103 80.6 61.6 45.7 28.9
11

12

13

14

15

16

17

18

19

20 |67.3 41.9 14.1

21 |67.3 41.9 14.1

22

23 167.3 41.9 14.1

24 170.6 40.9 14.5

25 159.8 34.6 12.4

26

27

28 |69.7 50.7 37.9 264 18.0 11.6 6.68
29 |69.7 50.7 37.9 264 180 11.6 6.68
30 [60.0 42.8 31.9 224 15.5 9.59 5.69
31 |69.2 50.9 37.8 264 18.0 11.6 6.68
32 |684 51.3 37.0

33 | 684 51.3 37.0

34

35

36 |68.0 51.3 37.7 264 17.9 11.6 6.68
37 160.1 42.0 28.6 19.8 13.8 9.81 6.76
38

39

40
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Table 1A (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIlI, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Alloy
Desig./ Class/Con-

Line UNS dition/  Size/Thick- Group
No. Nominal Composition Product Form Spec. No. Type/Grade No. Temper ness, mm P-No. No.
1 [15Cr WId. tube SA-268 TP429 S42900 6 2
2 |15Cr Smls. & wld. tube SA-268 TP429 S42900 6 2
3 [15Cr Plate SA-240 429 S42900 6 2
4 |17Cr WId. tube SA-268 TP430 S43000 7 2
5 [17Cr Smls. & wld. tube SA-268 TP430 S43000 7 2
6 [17Cr Plate SA-240 430 S43000 7 2
7 |17Cr Bar SA-479 430 S43000 7 2

8 [17Cr-4Ni-3Cu Castings SA-747 CB7Cu-1 ]92180 ..

9 |17Cr-4Ni-4Cu Bar SA-564 630 S§17400 H1150

10 |17Cr-4Ni-4Cu Plate SA-693 630 S17400 H1150

11 |17Cr-4Ni-4Cu Forgings SA-705 630 S17400 H1150

12 |17Cr-4Ni-4Cu Bar SA-564 630 S17400 H1100

13 |17Cr-4Ni-4Cu Plate SA-693 630 S17400 H1100

14 |[17Cr-4Ni-4Cu Forgings SA-705 630 S§17400 H1100

15 |17Cr-4Ni-4Cu Bar SA-564 630 S17400 H1075

16 |17Cr-4Ni-4Cu Plate SA-693 630 S17400 H1075

17 |17Cr-4Ni-4Cu Forgings SA-705 630 S17400 H1075

18 |18Cr-2Mo Plate SA-240 S44400 7 2
19 |18Cr-2Mo WId. tube SA-268 S44400 7 2
20 [18Cr-2Mo Smls. tube SA-268 S44400 7 2
21 [18Cr-Ti WId. tube SA-268 TP439 S43035 7 2
22 [18Cr-Ti Smls. tube SA-268 TP439 S43035 7 2
23 [18Cr-Ti WId. pipe SA-731 TP439 S43035 7 2
24 [18Cr-Ti Smls. pipe SA-731 TP439 S43035 7 2
25 [18Cr-Ti WId. tube SA-803 TP439 S43035 7 2
26 [18Cr-Ti Smls. tube SA-268 TP430 Ti S43036 7 2
27 [18Cr-Ti WId. tube SA-268 TP430 Ti S43036 7 2
28 [18Cr-Ti Bar SA-479 439 S43035 7 2
29 [26Cr-3Ni-3Mo Plate SA-240 26-3-3 S44660 .. <5 10K 1
30 |26Cr-3Ni-3Mo Smls. tube SA-268 26-3-3 S44660 .. <5 10K 1
31 [26Cr-3Ni-3Mo WId. tube SA-268 26-3-3 S44660 .. <5 10K 1
32 |26Cr-3Ni-3Mo WId. tube SA-268 26-3-3 S44660 .. <5 10K 1
33 |26Cr-3Ni-3Mo WId. tube SA-803 26-3-3 S44660 .. <5 10K 1
34 |27Cr Smls. tube SA-268 TP446-1 S44600 101 1
35 |27Cr-1Mo Forgings SA-182 FXM-27Cb S44627 101 1
36 |27Cr-1Mo Plate SA-240 XM-27 S44627 101 1
37 |27Cr-1Mo WId. tube SA-268 TPXM-27 S44627 101 1
38 |27Cr-1Mo Smls. tube SA-268 TPXM-27 S44627 101 1
39 |27Cr-1Mo Bar SA-479 XM-27 S44627 101 1
40 [27Cr-1Mo Smls. pipe SA-731 TPXM-27 S44627 101 1
41 [27Cr-1Mo WId. pipe SA-731 TPXM-27 S44627 101 1
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Table 1A (Cont'd)

Section I; Section lll, Classes 2 and 3;* Section VIlII, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials

(*See Maximum Temperature Limits for Restrictions on Class)

Applicability and Max. Temperature Limits

(NP = Not Permitted)

(SPT = Supports Only)

Min. Ten- Min.
sile Yield External

Line Strength, Strength, Pressure

No. MPa MPa 1 111 VIII-1 XII Chart No. Notes

1 415 240 371 NP 371 343 CS-2 G3, G19, W14

2 415 240 371 NP 649 343 CS-2 G19, T4, W13, W14

3 450 205 NP NP 649 343 CS-2 G19, T4

4 415 240 371 NP 649 343 CS-2 G3, G19, G24, T4

5 415 240 371 371 649 343 CS-2 G19, T4, W12, W13, W14

6 450 205 NP NP 649 343 CS-2 G19, T4

7 485 275 371 371 538 343 CS-2 G19, G22, T4

8 1035 965 NP NP 93 NP HT-1 G1, G28, W1

9 930 725 NP 343 343 NP HT-1 G8, G19, W1
10 930 725 NP 343 NP NP HT-1 G19, W1

11 930 725 NP 343 NP NP HT-1 G19, W1

12 965 795 NP 343 343 NP HT-1 G8, G19, W1
13 965 795 NP 343 NP NP HT-1 G19, W1

14 965 795 NP 343 NP NP HT-1 G19, W1

15 1000 860 NP 343 NP NP HT-1 G19, W1

16 1000 860 NP 343 NP NP HT-1 G19, W1

17 1000 860 NP 343 NP NP HT-1 G19, W1

18 415 275 NP NP 343 343 CS-2 G19

19 415 275 NP NP 343 343 CS-2 G19, G24

20 415 275 NP NP 343 343 CS-2 G19

21 415 205 427 NP 427 343 CS-2 G19, G24

22 415 205 427 NP 427 343 CS-2 G19

23 415 205 427 NP NP NP CS-2 G19, G24

24 415 205 427 NP NP NP CS-2 G19

25 415 205 NP NP 316 316 CS-2 G19, G24

26 415 240 NP NP 427 NP CS-2 G19

27 415 240 NP NP 427 NP CS-2 G19, G24

28 485 275 NP NP 538 343 CS-2 G19, G22, T4
29 585 450 NP NP 371 343 HA-5 G19

30 585 450 NP 371 371 343 HA-5 G19, H5

31 585 450 NP 371 NP NP HA-5 G19, H5, W12
32 585 450 NP NP 371 343 HA-5 G19, G24

33 585 450 NP NP 316 316 HA-5 G19, G24

34 485 275 371 NP 343 343 CS-2 G19

35 415 240 NP NP 343 343 HA-2 G19

36 450 275 NP 343 343 343 HA-2 G19

37 450 275 NP NP 343 343 HA-2 G19, G24

38 450 275 NP 343 343 343 HA-2 G19

39 450 275 NP 371 343 343 HA-2 G19, G22

40 450 275 NP NP 343 343 HA-2 G19

41 450 275 NP NP 343 343 HA-2 G19, G24
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Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII
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Table 1A (Cont'd)

Maximum Allowable Stress Values S for Ferrous Materials

(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

-30

Line to

No. 40 65 100 125 150 200 250 300 325 350 375 400 425 450 475
1 |101 101 101 99.7 98.5 96.7 95.4 93.9 92.4 90.5 88.6
2 |118 118 118 117 116 114 113 111 109 107 104 101 97.5 93.3 86.2
3 128 128 126 125 123 120 119 117 115 114 111 108 104 101 87.8
4 1101 101 101 99.7 98.5 96.7 95.4 939 92.4 90.5 88.6 86.1 83.0 79.4 73.3
5 |118 118 118 117 116 114 113 111 109 107 104 101 97.5 93.3 86.2
6 | 128 128 126 125 123 120 119 117 115 114 111 108 104 101 87.8
7 1138 138 138 137 135 133 131 129 127 124 122 118 113 109 90.1
8 |221 221 221

9 | 266 266 266 266 266 259 254 251 249 247

10 | 266 266 266 266 266 259 254 251 249 247

11 | 266 266 266 266 266 259 254 251 249 247

12 | 276 276 276 276 276 269 263 260 258 256

13 | 276 276 276 276 276 269 263 260 258 256

14 | 276 276 276 276 276 269 263 260 258 256

15 | 285 285 285 285 285 279 273 270 267 265

16 | 285 285 285 285 285 279 273 270 267 265

17 | 285 285 285 285 285 279 273 270 267 265

18 | 118 118 118 116 114 112 110 107 105 104

19 | 101 101 101 99.0 97.1 95.3 93.5 91.3 89.7 87.7

20 | 118 118 118 116 114 112 110 107 105 104

21 | 101 101 100 96.5 91.5 85.9 81.9 80.3 79.7 79.3 79.2 78.6 77.3 76.1

22 | 118 118 118 113 108 101 96.6 94.0 93.8 93.7 93.0 92.3 91.1 89.8

23 [ 101 101 100 96.5 91.5 85.9 81.9 80.3 79.7 79.3 79.2 78.6 77.3 76.1

24 | 118 118 118 113 108 101 96.6 94.0 93.8 93.7 93.0 92.3 91.1 89.8

25 [ 101 101 100 96.5 91.5 85.9 819 80.3 79.7

26 | 118 118 118 116 114 111 109 107 105 104 102 99.7 97.0 93.8

27 1100 100 100 98.5 97.0 94.6 92.8 90.8 89.7 88.3 86.7 84.8 82.5 79.7
28 | 138 138 138 136 133 130 127 124 123 121 119 116 113 110 91.7
29 | 168 168 168 167 167 165 164 163 162 162 161

30 | 168 168 168 167 167 165 164 163 162 162 161

31 | 168 168 168 167 167 165 164 163 162 162 161

32 | 142 142 142 142 142 140 139 139 138 138 137

33 | 142 142 142 142 142 140 139 139 138

34 | 138 138 138 136 133 130 127 124 123 121 119

35 | 118 118 118 116 114 111 111 111 111 111

36 | 128 128 128 127 126 125 125 125 125 125

37 | 109 109 109 108 107 106 106 106 106 106

38 | 128 128 128 127 126 125 125 125 125 125

39 | 128 128 128 127 126 125 125 125 125 125 125

40 | 128 128 128 127 126 125 125 125 125 125

41 1109 109 109 108 107 106 106 106 106 106
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Table 1A (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII

Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Line

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

500

525

550

575

600

625

650

675

700

725

750

775

800

825

850

875

900

w N =

N O U1

12
13
14

15
16
17

18
19
20

21
22
23
24
25

26
27
28

29
30
31
32
33

34
35
36

37
38
39
40
41

70.9
70.4

60.2
70.9
70.4
69.5

69.9

52.8
53.0

44.8
52.8
53.0
53.6

53.5

381
381

32.2
381
38.1
36.5

36.6

27.5
27.5

232
27.5
27.5

20.5
20.5
17.3

20.5
20.5

15.9
15.9
13.3

15.9
159

12.2
12.2

10.2
12.2
122
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Table 1A (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIlI, Division 1; and Section XII

Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Alloy
Desig./ Class/Con-
Line UNS dition/  Size/Thick- Group
No. Nominal Composition Product Form Spec. No. Type/Grade No. Temper ness, mm P-No. No.
1 |27Cr-1Mo-Ti Smls. pipe SA-731 TPXM-33 S44626 101 1
2 |27Cr-1Mo-Ti WId. pipe SA-731 TPXM-33 S44626 101 1
3 |27Cr-1Mo-Ti Plate SA-240 XM-33 S44626 101 1
4 |27Cr-1Mo-Ti Smis. tube SA-268 TPXM-33 S44626 101 1
5 |27Cr-1Mo-Ti WId. tube SA-268 TPXM-33 S44626 101 1
6 [29Cr-4Mo Bar SA-479 S44700 10J 1
7 |29Cr-4Mo Plate SA-240 $44700 10] 1
8 [29Cr-4Mo Smis. tube SA-268 29-4 $44700 10] 1
9 |29Cr-4Mo WId. tube SA-268 29-4 $44700 10J 1
10 |29Cr-4Mo-2Ni Bar SA-479 $44800 10K 1
11 |29Cr-4Mo-2Ni Plate SA-240 $44800 10K 1
12 |29Cr-4Mo-2Ni Smls. tube SA-268 29-4-2 $44800 10K 1
13 |29Cr-4Mo-2Ni WId. tube SA-268 29-4-2 $44800 10K 1
14 |29Cr-4Mo-Ti Smis. tube SA-268 S44735 10] 1
15 |29Cr-4Mo-Ti WId. tube SA-268 S44735 10] 1
n-"/4Mo orgings -

16 |Mn-Y,M Forging SA-372 D K14508

17 |Mn-Y%Mo-V Castings SA-487 2 J13005 A 3 3
n-/,Mo- astings -

18 |Mn-Y,Mo-V Casting; SA-487 2 J13005 B 3 3

19 |Mn-%,Mo Plate SA-302 A K12021 3 2
n- (o) . pipe —

20 |Mn-*,M WId. pip SA-672 H75 K12021 3 2
n-/,Mo ate -

21 |Mn-"4,M Pl SA-302 B K12022 3 3
n- (o) ate -

22 |Mn-'%,M Pl SA-533 A K12521 1 3 3
n-/,Mo ate -

23 |Mn-4,M Pl SA-533 A K12521 2 3 3

24 |Mn-Y,Mo Plate SA-533 A K12521 3 11A 4
n-/,Mo-/4Ni ate -

25 | Mn-",Mo-Y,Ni Pl SA-533 D K12529 1 3 3
n-"/,Mo-"/4Ni ate -

26 |Mn-,Mo-Y,Ni Pl SA-533 D K12529 2 3 3
n-"/,Mo-"/4Ni ate -

27 |Mn-Y,Mo-Y,Ni Pl SA-533 D K12529 3 11A 4
n-/>,Mo-"/5Ni ate -

28 |Mn-Y,Mo-,N Pl SA-302 C K12039 3 3
n-"/,Mo-"/,Ni ate -

29 [Mn-Y,Mo-Y,Ni Pl SA-533 B K12539 1 3 3

30 |[Mn-,Mo-Y,Ni WId. pipe SA-672 H80 K12039 3 3

31 |Mn-%4,Mo-",Ni WId. pipe SA-672 180 K12539 3 3
n-"/2Mo-"/2N1 ate -

32 |Mn-Y,Mo-Y,Ni Pl SA-533 B K12539 2 3 3

33 |Mn-%,Mo-Y,Ni WId. pipe SA-672 ]J90 K12539 .. 3 3
n-"/2Mo-"/2N1 ate -

34 |Mn-Y%Mo-Y,Ni Pl SA-533 B K12539 3 11A 4

35 |Mn-,Mo-Y,Ni WId. pipe SA-672 J100 K12539 11A 4
n-/>,Mo-"/4Ni ate -

36 |Mn-,Mo-¥,N Pl SA-302 D K12054 3 3
n-/,Mo-7/4Ni ate -

37 |Mn-Y,Mo-¥/,Ni Pl SA-533 C K12554 1 3 3

38 |Mn-,Mo-¥,Ni Plate SA-533 E K12554 1 3 3
n-"/,Mo-"/4Ni ate -

39 |Mn-YMo-¥,Ni Pl SA-533 C K12554 2 3 3

40 |Mn-Y,Mo-3/,Ni Plate SA-533 E K12554 2 3 3
n-/>,Mo-"/4Ni ate -

41 |Mn-*,Mo-¥,N Pl SA-533 C K12554 3 11A 4
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Table 1A (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIlII, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Applicability and Max. Temperature Limits
(NP = Not Permitted)

Min. Ten- Min. (SPT = Supports Only)
sile Yield External
Line Strength, Strength, Pressure
No. MPa MPa 1 111 VIII-1 XII Chart No. Notes
1 450 275 NP NP 343 343 HA-2 G19
2 450 275 NP NP 343 343 HA-2 G19, G24
3 470 310 NP NP 343 343 HA-6 G19
4 470 310 NP NP 343 343 HA-6 G19
5 470 310 NP NP 343 343 HA-6 G19, G24
6 485 380 NP NP 316 316 HA-6 G19, G22
7 550 415 NP NP 316 316 HA-6 G19
8 550 415 NP NP 316 316 HA-6 G19
9 550 415 NP NP 316 316 HA-6 G19, G24
10 485 380 NP NP 316 316 HA-6 G19, G22
11 550 415 NP NP 316 316 HA-6 G19
12 550 415 NP NP 316 316 HA-6 G19
13 550 415 NP NP 316 316 HA-6 G19, G24
14 515 415 NP NP 316 316 HA-6 G19
15 515 415 NP NP 316 316 HA-6 G19, G24
16 725 450 NP 343 343 343 CS-5 G25, W2, W11
17 585 365 NP 371 (SPT) 343 343 CS-3 G1
18 620 450 NP NP 343 343 CS-5 G1
19 515 310 538 371 538 343 CS-3 G11, S2, T3
20 515 310 NP 371 NP NP CS-3 S6, W10, W12
21 550 345 538 371 538 343 CS-3 G11, S2, T3
22 550 345 NP 371 538 NP CS-5 G23, T4
23 620 485 NP 371 427 NP CS-5
24 690 570 NP 371 NP NP CS-5
25 550 345 NP 371 NP NP CS-5
26 620 485 NP 371 427 NP CS-5
27 690 570 NP 371 399 343 CS-5
28 550 345 538 371 538 343 CS-3 G11, S2, T3
29 550 345 NP 371 427 NP CS-5 G23
30 550 345 NP 371 NP NP CS-3 G26, W10, W12
31 550 345 NP 371 NP NP CS-5 G26, W10, W12
32 620 485 NP 371 427 NP CS-5
33 620 485 NP 371 NP NP CS-5 G26, W10, W12
34 690 570 NP 371 399 343 CS-5
35 690 570 NP 371 NP NP CS-5 G26, W10, W12
36 550 345 538 371 538 343 CS-3 G11, S2, T3
37 550 345 NP 371 427 NP CS-5 G23
38 550 345 NP NP 427 NP CS-5 G23
39 620 485 NP 371 427 NP CS-5
40 620 485 NP NP 427 NP CS-5
41 690 570 NP 371 NP NP CS-5
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2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII

Maximum Allowable Stress Values S for Ferrous Materials

(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

-30
Line to
No. 40 65 100 125 150 200 250 300 325 350 375 400 425 450 475
1 |128 128 128 128 127 126 124 122 121 119
2 109 109 109 109 108 106 106 104 103 101
3 |134 134 134 134 133 131 130 128 126 124
4 | 134 134 134 134 133 131 130 128 126 124
5 |114 114 114 113 113 112 111 109 108 106
6 | 138 138 138 135 133 132 132 132 132
7 1158 158 157 155 152 151 151 151 151
8 |158 158 157 155 152 151 151 151 151
9 (134 134 134 132 130 128 128 128 128
10 | 138 137 135 134 133 132 131 129 128
11 | 158 156 154 153 152 151 149 147 147
12 | 158 156 154 153 152 151 149 147 147
13 | 134 133 131 130 130 128 127 125 124
14 | 148 146 144 144 143 141 140 139 138
15 | 125 125 123 122 121 121 119 118 117
16 | 207 207 207 207 207 207 207 207 207 207
17 | 168 168 168 168 168 167 167 167 167 166 166
18 | 177 177 177 177 177 177 177 177 177 177
19 | 148 148 148 148 148 148 148 148 148 148 148 148 148 142 107
20 | 148 148 148 148 148 148 148 148 148 148 148
21 | 158 158 158 158 158 158 158 158 158 158 158 158 158 143 106
22 | 158 158 158 158 158 158 158 158 158 158 158 158 158 154 106
23 | 177 177 177 177 177 177 177 177 177 177 177 177 177 177
24 (197 197 197 197 197 197 197 197 197 197 197
25 | 158 158 158 158 158 158 158 158 158 158 158
26 | 177 177 177 177 177 177 177 177 177 177 177 177 177 177
27 1197 197 197 197 197 197 197 197 197 197 197 197
28 | 158 158 158 158 158 158 158 158 158 158 158 158 158 143 106
29 | 158 158 158 158 158 158 158 158 158 158 158 158 158 158
30 | 158 158 158 158 158 158 158 158 158 158 158
31 | 158 158 158 158 158 158 158 158 158 158 158
32 (177 177 177 177 177 177 177 177 177 177 177 177 177 177
33 177 177 177 177 177 177 177 177 177 177 177
34 (197 197 197 197 197 197 197 197 197 197 197 197
35 | 197 197 197 197 197 197 197 197 197 197 197
36 | 158 158 158 158 158 158 158 158 158 158 158 158 158 143 106
37 | 158 158 158 158 158 158 158 158 158 158 158 158 158 158
38 | 158 158 158 158 158 158 158 158 158 158 158 158 158 158
39 (177 177 177 177 177 177 177 177 177 177 177 177 177 177
40 | 177 177 177 177 177 177 177 177 177 177 177 177 177 177
41 1197 197 197 197 197 197 197 197 197 197 197
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Table 1A (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

525 550 575 600 625 650 675 700 725 750 775 800 825 850 875

900

68.1

68.4
77.2

68.4

68.4

43.1 231

43.0 231
55.6 321

43.0 231

43.0 231
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Table 1A (Cont'd)

Section I; Section lll, Classes 2 and 3;* Section VIlI, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials

(*See Maximum Temperature Limits for Restrictions on Class)

Alloy

Desig./ Class/Con-
Line UNS dition/  Size/Thick- Group
No. Nominal Composition Product Form Spec. No. Type/Grade No. Temper ness, mm P-No. No.
1 |Mn-Y%Ni-v Plate SA-225 C K12524 .. 10A 1
2 [Mn-v Castings SA-487 1 J13002 A 10A 1
3 [Mn-v Castings SA-487 1 J13002 A 10A 1
4 |Mn-v Castings SA-487 1 J13002 B 10A 1
5 |1%Si-%Mo Smls. pipe SA-335 P15 K11578 3 1
6 |%Ni-Y,Cr-Y,Mo-v Castings SA-487 4 J13047 A 3 3
7 | %Ni-Y4Cr-Y,Mo-v Castings SA-487 4 J13047 B 11A 3
8 | %Ni-Y4Cr-Y,Mo-v Castings SA-487 4 J13047 E 11A 3
9 | %Ni-Y%,Mo-v Forgings SA-541 3 K12045 1 3 3
10 |Y,Ni-Y%Mo-v Forgings SA-541 3 K12045 2 3 3
11 | ¥,Ni-YCr-YMo-v Forgings SA-592 F K11576 64 <t<100 11B 3
12 |¥,Ni-YCr-Y%Mo-v Plate SA-517 F K11576 <64 11B 3
13 |34Ni-%Cr-Y,Mo-v Forgings SA-592 F K11576 <64 11B 3
14 [3,Ni-%,Cu-Mo Smls. & wld. tube ~ SA-423 2 K11540 4 2
15 |34Ni-,Cu-Mo WId. tube SA-423 2 K11540 .. 4 2
16 |3Ni-YMo-Y5Cr-v Forgings SA-508 2 K12766 1 3 3
17 |[34Ni-Y,Mo-Y5Cr-v Forgings SA-541 2 K12765 1 3 3
18 |34Ni-YMo-Y5Cr-v Forgings SA-508 2 K12766 2 3 3
19 |¥%,Ni-Y%Mo-Y5Cr-v Forgings SA-541 2 K12765 2 3 3
20 | %,Ni-%,Mo-Cr-v Forgings SA-508 3 K12042 1 . 3 3
21 |¥4Ni-%%,Mo-Cr-v Forgings SA-508 3 K12042 2 3 3
22 | %,Ni-1Mo-¥,Cr Castings SA-217 wCes J22000 4 1
23 | 1Ni-Y,Cr-Y,Mo Castings SA-217 Wwe4 J12082 4 1
24 |1Y,Ni-1Cr-",Mo Plate SA-517 P K21650 64 <t<100 11B 8
25 |1Y,Ni-1Cr-Y,Mo Plate SA-517 P K21650 <64 11B 8
26 |1%Ni Forgings SA-350 LF5 K13050 1 9A 1
27 |1Y%,Ni Forgings SA-350 LF5 K13050 2 9A 1
28 | 1%,Ni-¥/,Cr-Mo Forgings SA-372 L K24055
29 |2Ni-1Cu Forgings SA-182 FR K22035 9A 1
30 |2Ni-1Cu Fittings SA-234 WPR K22035 9A 1
31 |2Ni-1Cu Pipe SA-333 9 K22035 9A 1
32 |2Ni-1Cu Smis. pipe SA-333 9 K22035 9A 1
33 |2Ni-1Cu WId. pipe SA-333 9 K22035 9A 1
34 |2Ni-1Cu Tube SA-334 9 K22035 9A 1
35 |2Ni-1Cu Forgings SA-350 LF9 K22036 9A 1
36 |2Ni-1Cu Smls. & wld. fittings SA-420 WPL9 K22035 9A 1
37 |2Ni-1%Cr-%,Mo-V Forgings SA-723 1 K23550 1
38 |2Ni-1%Cr-Y,Mo-V Forgings SA-723 1 K23550 2
39 |2Ni-1%,Cr-,Mo-V Forgings SA-723 1 K23550 3
40 |2Ni-1'%%Cr-YMo-v Forgings SA-723 1 K23550 4
41 | 2Ni-1%,Cr-Y,Mo-V Forgings SA-723 1 K23550 5
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Table 1A (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIlII, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Applicability and Max. Temperature Limits
(NP = Not Permitted)

Min. Ten- Min. (SPT = Supports Only)
sile Yield External

Line Strength, Strength, Pressure

No. MPa MPa 1 111 VIII-1 XII Chart No. Notes

1 725 485 NP NP 371 343 CS-5

2 585 380 NP 371 (SPT) NP NP CS-3

3 585 380 NP NP 343 343 CS-3 G1

4 620 450 NP NP 343 343 CS-5 G1

5 415 205 NP NP 538 343 CS-2 T3

6 620 415 NP 343 343 343 CS-3 G1

7 725 585 NP NP 371 343 CS-5 G1

8 795 655 NP NP 371 343 CS-5 G1

9 550 345 NP 371 427 343 CS-5 G23
10 620 450 NP 371 371 NP CS-5

11 725 620 NP 343 (SPT) 343 343 CS-5 S7

12 795 690 NP 343 (SPT) 343 343 HT-1

13 795 690 NP NP 343 343 HT-1

14 415 255 343 NP 343 NP CS-2 W13, W14
15 415 255 343 NP 343 NP CS-2 G3, G24
16 550 345 NP 371 427 343 CS-5 G23
17 550 345 NP 371 427 343 CS-5 G23
18 620 450 NP 371 371 NP CS-5

19 620 450 NP 371 371 NP CS-5

20 550 345 NP 371 427 343 CS-5 G23
21 620 450 NP 371 371 NP CS-5

22 485 275 593 371 593 NP CS-2 G1, G17, T4
23 485 275 538 371 538 NP CS-2 G1, G17, T4
24 725 620 NP 371 (SPT) 343 343 CS-5

25 795 690 NP 343 (SPT) 343 343 HT-1

26 415 205 NP NP 260 260 CS-2

27 485 260 NP NP 260 260 CS-2

28 1070 930 NP NP 343 343 W11
29 435 315 NP NP 38 38 CS-3

30 435 315 NP NP 38 NP CS-3

31 435 315 NP NP 38 38 CS-3

32 435 315 NP 38 NP NP CS-3

33 435 315 NP NP 38 38 CS-3 G24
34 435 315 NP NP 38 38 CS-3

35 435 315 NP NP 38 38 CS-3

36 435 315 NP 38 38 38 CS-3 W14
37 795 690 NP 371 (SPT) NP NP HT-1 w1
38 930 825 NP 371 (SPT) NP NP HT-1 w1
39 1070 965 NP 371 (SPT) NP NP HT-1 w1
40 1205 1105 NP 371 (SPT) NP NP HT-1 w1
41 1310 1240 NP 371 (SPT) NP NP HT-1 w1
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Table 1A (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

-30
Line to
No. 40 65 100 125 150 200 250 300 325 350 375 400 425 450 475
1 |207 207 207 207 207 207 207 207 207 207 207
2 | 168 163 158 155 154 154 154 152 150 147 143
3 |168 163 158 156 155 155 155 153 150 148
4 177 173 169 168 167 166 166 166 164 160
5 |118 118 118 118 118 118 118 117 115 114 112 110 107 96.9 88.8
6 | 177 177 177 177 177 177 177 177 177 177
7 1207 207 207 207 207 207 207 207 207 207 207
8 | 227 227 227 227 227 227 227 227 227 227 227
9 | 158 158 158 158 158 158 158 158 158 158 158 158 158 158
10 (177 177 177 177 177 177 177 177 177 177 177
11 | 207 207 207 207 207 207 207 207 207 207
12 | 227 227 227 227 227 227 227 227 227 226
13 | 227 227 227 227 227 227 227 227 227 226
14 | 118 118 118 118 118 118 118 118 118 118
15 | 101 101 101 101 101 101 101 101 101 101
16 | 158 158 158 158 158 158 158 158 158 158 158 158 158 158
17 | 158 158 158 158 158 158 158 158 158 158 158 158 158 158
18 | 177 177 177 177 177 177 177 177 177 177 177
19 (177 177 177 177 177 177 177 177 177 177 177
20 | 158 158 158 158 158 158 158 158 158 158 158 158 158 158
21 | 177 177 177 177 177 177 177 177 177 177 177
22 1138 138 138 138 138 138 138 138 138 138 138 138 138 135 120
23 1138 138 138 138 138 138 138 138 138 138 138 138 138 135 113
24 | 207 207 207 207 207 207 207 207 207 206 202
25 | 227 227 227 227 227 227 227 227 227 226
26 | 118 116 113 111 108 106 105
27 1138 135 132 129 126 123 123
28 | 305 305 305 305 305 305 305 305 302 294
29 | 125
30 | 125
31 | 125
32 | 123
33 | 105
34 | 125
35 | 125
36 | 125
37 | 227 227 227 227 227 227 227 227 226 222 217
38 | 266 266 266 266 266 266 266 266 265 261 255
39 | 305 305 305 305 305 305 305 305 305 299 293
40 | 345 345 345 345 345 345 345 345 343 337 330
41 1374 374 374 374 374 374 374 374 373 367 359
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Table 1A (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

525 550 575 600 625 650 675 700 725 750 775 800 825 850 875

900

76.4

89.3

76.6

55.6 321

58.8 39.6 274 16.3

49.7 312
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2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)

Section I; Section lll, Classes 2 and 3;* Section VIlI, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Alloy
Desig./ Class/Con-

Line UNS dition/  Size/Thick- Group
No. Nominal Composition Product Form Spec. No. Type/Grade No. Temper ness, mm P-No. No.
i ipe -
1 [2%N Pip SA-333 7 K21903 9A 1
LNi . pipe -
2 |2Y%Ni WId. pip SA-333 7 K21903 9A 1
LNi ube -
3 [2%Ni Tub SA-334 7 K21903 9A 1
LNi . tube -
4 |2Y%Ni WId. tub SA-334 7 K21903 9A 1
LNi ate -
5 [2Y%Ni Pl SA-203 A K21703 9A 1
HNi ate -
6 |2%Ni Pl SA-203 B K22103 9A 1
LNi astings -
7 |2%N Casting; SA-352 LC2 ]22500 9A 1
8 |2%Ni-1'%Cr-%LMo Plate SA-543 C 3 3 3
9 | 2%,Ni-1%,Cr-"4,Mo Plate SA-543 C 1 11A 5
10 |2%,Ni-1%,Cr-"4,Mo Plate SA-543 C 2 11B 10
11 |2%,Ni-1%Cr-",Mo-V Forgings SA-723 2 K34035 1
12 [2%Ni-1%,Cr-Y%Mo-v Forgings SA-723 2 K34035 2
13 |2%,Ni-1%Cr-",Mo-V Forgings SA-723 2 K34035 3
14 | 2%,Ni-1%,Cr-4,Mo-v Forgings SA-723 2 K34035 4
15 |2%,Ni-1Y%Cr-",Mo-V Forgings SA-723 2 K34035 5
16 |3Ni-1%,Cr-",Mo Plate SA-543 B K42339 3 3 3
17 [3Ni-1%,Cr-Y%Mo Forgings SA-372 M K42365 85
18 |3Ni-1%,Cr-",Mo Plate SA-543 B K42339 1 11A 5
19 |3Ni-1%,Cr-",Mo Plate SA-543 B K42339 2 11B 10
20 |3Ni-1%,Cr-Y,Mo Forgings SA-372 M K42365 100
21 |3Y%Ni Pipe SA-333 3 K31918 9B 1
p
22 |3Y%Ni WId. pipe SA-333 3 K31918 9B 1
pip
23 |3Y%Ni Tube SA-334 3 K31918 9B 1
24 |3Y%Ni WId. tube SA-334 3 K31918 9B 1
25 |3Y,Ni Fittings SA-420 WPL3 9B 1
g
26 |3Y%Ni Plate SA-203 D K31718 .. 9B 1
27 |3Y%Ni Forgings SA-350 LF3 K32025 1 9B 1
ging
28 |3Y%Ni Forgings SA-350 LF3 K32025 2 9B 1
ging
29 |3Y%Ni Forgings SA-765 11 K32026 9B 1
ging
30 |3%Ni Plate SA-203 E K32018 9B 1
31 |3%Ni Plate SA-203 E K32018 9B 1
32 |3%Ni Castings SA-352 LC3 31550 9B 1
g J
33 |3YNi Plate SA-203 F >50 9B 1
34 |3Y%Ni Plate SA-203 F <50 9B 1
35 |3%Ni-1%,Cr-Y4Mo-v Forgings SA-508 4N K22375 3 3 3
36 |3%Ni-1%,Cr-Y%Mo-V Forgings SA-508 4N K22375 1 11A 5
37 |3%Ni-1%,Cr-",Mo-V Forgings SA-508 4N K22375 2 11B 10
38 [4Ni-1%,Cr-Y,Mo-V Forgings SA-723 3 K44045 1
39 |4Ni-1%,Cr-%,Mo-V Forgings SA-723 3 K44045 2
40 |4Ni-1'%Cr-%Mo-v Forgings SA-723 3 K44045 3
41 |4Ni-1%,Cr-",Mo-V Forgings SA-723 3 K44045 4
42 |4Ni-1'%Cr-%,Mo-v Forgings SA-723 3 K44045 5
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Table 1A (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIlII, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Applicability and Max. Temperature Limits
(NP = Not Permitted)

Min. Ten- Min. (SPT = Supports Only)
sile Yield External
Line Strength, Strength, Pressure
No. MPa MPa 1 111 VIII-1 XII Chart No. Notes
1 450 240 NP NP 343 343 CS-2
2 450 240 NP NP 343 343 CS-2 G24
3 450 240 NP NP 343 343 CS-2
4 450 240 NP NP 343 343 CS-2 G24
5 450 255 NP 371 538 343 CS-2 T2
6 485 275 NP 343 538 343 CS-2 T2
7 485 275 NP 38 343 343 CS-2 G1
8 620 485 NP NP 343 NP CS-5
9 725 585 NP NP 343 NP CS-5
10 795 690 NP NP 343 NP HT-1
11 795 690 NP 371 (SPT) NP NP HT-1 w1
12 930 825 NP 371 (SPT) NP NP HT-1 W1
13 1070 965 NP 371 (SPT) NP NP HT-1 w1
14 1205 1105 NP 371 (SPT) NP NP HT-1 w1
15 1310 1240 NP 371 (SPT) NP NP HT-1 w1
16 620 485 NP NP 343 NP CS-5
17 725 585 NP NP 343 343 w11
18 725 585 NP NP 343 NP CS-5
19 795 690 NP NP 343 NP HT-1
20 825 690 NP NP 343 343 W11
21 450 240 NP NP 343 343 CS-2
22 450 240 NP NP 343 343 CS-2 G24
23 450 240 NP NP 343 343 CS-2
24 450 240 NP NP 343 343 CS-2 G24
25 450 240 NP NP 343 343 CS-2
26 450 255 NP 371 538 343 CS-2 T2
27 485 260 NP 343 343 343 CS-2
28 485 260 NP 343 343 343 CS-2
29 485 260 NP NP 343 343 CS-2
30 485 275 NP 149 (SPT) NP NP CS-2
31 485 275 NP 343 538 343 CS-2 T2
32 485 275 NP 38 343 343 CS-2 G1
33 515 345 NP NP 343 343 CS-3
34 550 380 NP NP 343 343 CS-3
35 620 485 NP NP 343 343 CS-5
36 725 585 NP 316 (SPT) 343 NP CS-5
37 795 690 NP NP 343 NP HT-1
38 795 690 NP 371 (SPT) NP NP HT-1 w1
39 930 825 NP 371 (SPT) NP NP HT-1 w1
40 1070 965 NP 371 (SPT) NP NP HT-1 w1
41 1205 1105 NP 371 (SPT) NP NP HT-1 w1
42 1310 1240 NP 371 (SPT) NP NP HT-1 w1
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Table 1A (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII

Maximum Allowable Stress Values S for Ferrous Materials

(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

-30
Line to
No. 40 65 100 125 150 200 250 300 325 350 375 400 425 450 475
1 |128 128 128 128 128 128 128 124 119 114
2 109 109 109 109 109 109 109 105 101 96.7
3 128 128 128 128 128 128 128 124 119 114
4 1109 109 109 109 109 109 109 105 101 96.7
5 128 128 128 128 128 128 128 128 126 120 112 95.1 79.6 64.8 49.1
6 | 138 138 138 138 138 138 138 138 136 129 122 101 83.8 67.3 49.4
7 1138 138 138 138 138 138 138 138 136 129
8 | 177 177 177 177 177 176 175 173 172 169
9 | 207 207 207 207 207 205 204 202 200 197
10 | 227 227 227 227 227 224 223 221 219 217
11 | 227 227 227 227 227 227 227 227 226 222 217
12 | 266 266 266 266 266 266 266 266 265 261 255
13 | 305 305 305 305 305 305 305 305 305 299 293
14 | 345 345 345 345 345 345 345 345 343 337 330
15 | 374 374 374 374 374 374 374 374 373 367 359
16 | 177 177 177 177 177 176 175 173 172 169
17 | 207 207 207 207 207 205 204 202 200 197
18 | 207 207 207 207 207 205 204 202 200 197
19 | 227 227 227 227 227 224 223 221 219 217
20 | 236 236 236 236 236 234 233 231 229 226
21 | 128 128 128 128 128 128 128 124 119 114
22 1109 109 109 109 109 109 109 105 101 96.7
23 | 128 128 128 128 128 128 128 124 119 114
24 | 109 109 109 109 109 109 109 105 101 96.7
25 1128 128 128 128 128 128 128 124 119 114
26 | 128 128 128 128 128 128 128 128 126 120 112 95.1 79.6 64.8 49.1
27 1138 138 138 138 138 138 138 133 128 122
28 | 138 138 138 138 138 138 138 133 128 122
29 138 138 138 138 138 138 138 133 128 122
30 | 138 138 138 138 138
31 | 138 138 138 138 138 138 138 138 136 129 122 101 83.8 67.3 49.4
32 | 138 138 138 138 138 138 138 138 136 129
33 | 148 148 148 148 148 148 148 148 146 140
34 | 158 158 158 158 158 158 158 158 152 137
35 (177 177 177 177 177 176 175 173 172 169
36 | 207 207 207 207 207 205 204 202 200 197
37 | 227 227 227 227 227 224 223 221 219 217
38 | 227 227 227 227 227 227 227 227 226 222 217
39 | 266 266 266 266 266 266 266 266 265 261 255
40 | 305 305 305 305 305 305 305 305 305 299 293
41 | 345 345 345 345 345 345 345 345 343 337 330
42 1374 374 374 374 374 374 374 374 373 367 359
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Table 1A (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Line

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

500

525 550 575 600 625 650 675 700 725 750 775 800 825 850 875

900

BwWw N -

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29

30
31
32
33
34

35
36
37

38
39
40
41
42

35.8
35.6

35.8

35.6

23.7 11.1
23.7 11.1

23.7 11.1

23.7 11.1
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Table 1A (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIlI, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Alloy
Desig./ Class/Con-

P e e e T P
ot ettt
WWwwwww
NN AN NN

UNS dition/  Size/Thick- Group
Nominal Composition Product Form Spec. No. Type/Grade No. Temper ness, mm P-No. No.
5Ni-Y,Mo Plate SA-645 A K41583 .. 11A 2
8Ni Forgings SA-522 1l K71340 .. 11A 1
8Ni Plate SA-553 1l K71340 .. 11A 1
8Ni Plate SA-553 1l K71340 .. 11A 1
5 |9Ni Plate SA/EN 10028-4 X8Ni9 NNT640 <50 11A 1
6 |9Ni Plate SA/EN 10028-4 X8Ni9 QT640 <50 11A 1
7 |9Ni Plate SA/EN 10028-4 X7Ni9 QT <50 11A 1
8 |9Ni Plate SA/EN 10028-4 X7Ni9 QT <50 11A 1
9 |9Ni Plate SA/EN 10028-4 X8Ni9 <50 11A 1
10 |9Ni Plate SA/EN 10028-4 X8Ni9 <50 11A 1
11 |9Ni Smls. & wld. pipe SA-333 8 K81340 11A 1
12 |9Ni Smls. & wld. pipe SA-333 8 K81340 11A 1
13 |9Ni Smls. pipe SA-333 8 K81340 11A 1
14 |9Ni Smls. pipe SA-333 8 K81340 11A 1
15 |9Ni WId. pipe SA-333 8 K81340 11A 1
16 |9Ni WId. tube SA-334 8 K81340 11A 1
17 |9Ni Smls. & wld. tube SA-334 8 K81340 11A 1
18 |9Ni Smls. tube SA-334 8 K81340 11A 1
19 |9Ni Smls. tube SA-334 8 K81340 11A 1
20 |9Ni WI1d. tube SA-334 8 K81340 11A 1
21 |9Ni Plate SA-353 K81340 11A 1
22 |9Ni Plate SA-353 K81340 11A 1
23 |9Ni Plate SA-353 K81340 11A 1
24 |9Ni Smls. & wld. fittings SA-420 WPL8 K81340 11A 1
25 |9Ni Smls. & wld. fittings SA-420 WPL8 K81340 11A 1
26 |9Ni Forgings SA-522 I K81340 11A 1
27 |9Ni Forgings SA-522 I K81340 11A 1
28 |9Ni Plate SA-553 I K81340 11A 1
29 |9Ni Plate SA-553 I K81340 11A 1
30 |[25Ni-15Cr-2Ti Bar SA-638 660 $66286
31 |27Ni-22Cr-7Mo-Mn-Cu-N  Smls. tube SA-213 S31277 45
32 |27Ni-22Cr-7Mo-Mn-Cu-N  Smls. tube SA-213 S31277 45
33 |27Ni-22Cr-7Mo-Mn-Cu-N  Plate SA-240 S31277 45
34 |27Ni-22Cr-7Mo-Mn-Cu-N  Plate SA-240 S31277 45
35 |27Ni-22Cr-7Mo-Mn-Cu-N  WId. tube SA-249 S31277 45
36 |27Ni-22Cr-7Mo-Mn-Cu-N  WId. tube SA-249 S31277 45
37 |29Ni-20Cr-3Cu-2Mo Castings SA-351 CN7M J95150 45
38 |29Ni-20Cr-3Cu-2Mo Castings SA-351 CN7M J95150 45
39 |16Cr-4Ni-6Mn Plate SA-240 201LN S20153 8 3
40 |16Cr-4Ni-6Mn Plate SA-240 201LN S20153 8 3
41 [16Cr-9Mn-2Ni-N Plate SA-240 204 $20400 8 3
42 116Cr-9Mn-2Ni-N Plate SA-240 204 S20400 8 3
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2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIlII, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Applicability and Max. Temperature Limits
(NP = Not Permitted)

Min. Ten- Min. (SPT = Supports Only)
sile Yield External

Line Strength, Strength, Pressure

No. MPa MPa 1 111 VIII-1 XII Chart No. Notes

1 655 450 NP NP 121 121 CS-3

2 690 515 NP 93 (CL 3 only) NP NP CS-3 G20, W5

3 690 585 NP 93 (CL. 3 only) 121 121 CS-3 G20, W5

4 690 585 NP 93 (CL 3 only) 121 121 CcS-3 G20, W4

5 640 480 NP NP 121 121 CS-3 G20

6 640 480 NP NP 121 121 CS-3 G20

7 680 575 NP NP 121 121 CS-3 G20, W4

8 680 575 NP NP 121 121 CS-3 G20, W5

9 680 575 NP NP 121 121 CcS-3 G20, W4

10 680 575 NP NP 121 121 CS-3 G20, W5

11 690 515 NP 93 (CL 3 only) NP NP CS-3 G20, W12
12 690 515 NP 93 (CL 3 only) NP NP CS-3 G20, W5, W12
13 690 515 NP NP 121 121 CS-3 G20, W4

14 690 515 NP NP 121 121 CS-3 G20, W5

15 690 515 NP NP 121 121 CS-3 G20, G24, W3
16 690 515 NP 93 (CL. 3 only) NP NP CS-3 G20, W12
17 690 515 NP 93 (CL. 3 only) NP NP CS-3 G20, W5, W12
18 690 515 NP NP 121 121 CS-3 G20, W4

19 690 515 NP NP 121 121 CS-3 G20, W5

20 690 515 NP NP 121 121 CS-3 G20, G24, W3
21 690 515 NP 93 (CL 3 only) 121 121 CS-3 G20, W4

22 690 515 NP NP 121 121 CS-3 G20, W5

23 690 515 NP 93 (CL 3 only) NP NP CS-3 G20, W5

24 690 515 NP NP 121 121 CS-3 G20, W4

25 690 515 NP NP 121 121 CS-3 G20, W3

26 690 515 NP 93 (CL. 3 only) 121 121 CS-3 G20, S8, W4
27 690 515 NP NP 121 121 CS-3 G20, S8, W5
28 690 585 NP 93 (CL 3 only) 121 121 CS-3 G20, W4

29 690 585 NP 93 (CL. 3 only) 121 121 CS-3 G20, W5

30 895 585 NP 371 371 NP HA-5 w1

31 772 359 NP NP 427 NP NFN-26 G5

32 772 359 NP NP 427 NP NFN-26

33 772 359 NP NP 427 NP NFN-26 G5

34 772 359 NP NP 427 NP NFN-26

35 772 359 NP NP 427 NP NFN-26 G3, G5

36 772 359 NP NP 427 NP NFN-26

37 425 170 316 316 (CL. 3 only) 316 NP NFN-9 G1, G5

38 425 170 316 NP 316 NP NFN-9 G1

39 655 310 NP NP 427 343 HA-6 G5

40 655 310 NP NP 427 343 HA-6

41 655 330 NP NP 482 343 HA-6 G5

42 655 330 NP NP 482 343 HA-6
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Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII

2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)

Maximum Allowable Stress Values S for Ferrous Materials

(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

-30
Line to
No. 40 65 100 125 150 200 250 300 325 350 375 400 425 450 475
1 |187 187 186 183
2 | 187 187 173
3 1187 187 173 169
4 197 197 182 178
5 1183 183 183 183
6 |183 183 183 183
7 | 194 194 194 194
8 | 187 187 187 187
9 | 194 194 194 194
10 | 187 187 187 187
11 | 197 197 182
12 | 187 187 173
13 | 197 197 182 178
14 | 187 187 173 169
15 | 168 168 155 152
16 | 197 197 182
17 | 187 187 173
18 | 197 197 182 178
19 | 187 187 173 169
20 | 168 168 155 152
21 | 197 197 182 178
22 | 187 187 173 169
23 | 187 187 173
24 | 197 197 182 178
25 187 187 173 169
26 | 197 197 182 178
27 187 187 173 169
28 | 197 197 182 178
29 |187 187 173 169
30 | 256 256 256 256 256 256 253 248 246 243 241
31 | 221 221 220 212 203 197 191 189 186 185 183 181 181
32 | 221 221 219 198 184 177 175 175 175 175 173 172 172
33 | 221 221 220 212 203 197 191 189 186 185 183 181 181
34 | 221 221 219 198 184 177 175 175 175 175 173 172 172
35 | 188 188 187 180 173 167 162 160 158 157 155 154 154
36 | 188 188 186 169 156 150 149 149 149 149 147 146 146
37 | 115 114 109 101 93.5 88.5 84.3 80.9 79.4
38 | 115 107 97.7 92.8 88.8 81.9 75.6 70.4 68.0
39 | 187 177 164 152 146 139 136 136 135 135 134 132 130 128
40 | 187 177 161 152 146 139 136 134 131 127 124 120 115 112
41 | 187 175 160 150 142 131 125 124 123 123 123 123 122 120 117
42 1187 175 160 149 140 124 115 110 108 107 107 105 104 102 99.5
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Table 1A (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

525 550 575 600 625 650 675 700 725 750 775 800 825 850 875

900

114
96.4
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2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)

Section I; Section lll, Classes 2 and 3;* Section VIlI, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials

(*See Maximum Temperature Limits for Restrictions on Class)

Alloy
Desig./ Class/Con-

Line UNS dition/  Size/Thick- Group
No. Nominal Composition Product Form Spec. No. Type/Grade No. Temper ness, mm P-No. No.
1 [16Cr-12Ni-2Mo Forgings SA-182 F316L S31603 >125 8 1
2 |16Cr-12Ni-2Mo Forgings SA-182 F316L S31603 >125 8 1
3 [16Cr-12Ni-2Mo Forgings SA-965 F316L S31603 8 1
4 |16Cr-12Ni-2Mo Forgings SA-965 F316L S31603 8 1
5 |[16Cr-12Ni-2Mo Bar SA/JIS G4303 SUS316L 8 1
6 |16Cr-12Ni-2Mo Forgings SA-182 F316L S31603 <125 8 1
7 |16Cr-12Ni-2Mo Forgings SA-182 F316L S31603 <125 8 1
8 |16Cr-12Ni-2Mo Smls. tube SA-213 TP316L S31603 8 1
9 [16Cr-12Ni-2Mo Smls. tube SA-213 TP316L S31603 8 1
10 |16Cr-12Ni-2Mo Plate SA-240 316L S31603 8 1
11 [16Cr-12Ni-2Mo Plate SA-240 316L S31603 8 1
12 |16Cr-12Ni-2Mo WId. tube SA-249 TP316L S31603 8 1
13 |16Cr-12Ni-2Mo WId. tube SA-249 TP316L S31603 8 1
14 |16Cr-12Ni-2Mo WId. tube SA-249 TP316L S31603 8 1
15 |16Cr-12Ni-2Mo Smls. & wld. pipe SA-312 TP316L S31603 8 1
16 |16Cr-12Ni-2Mo Smls. pipe SA-312 TP316L S31603 8 1
17 |16Cr-12Ni-2Mo WId. pipe SA-312 TP316L S31603 8 1
18 |16Cr-12Ni-2Mo WId. pipe SA-312 TP316L S31603 8 1
19 |16Cr-12Ni-2Mo WId. pipe SA-358 316L S31603 8 1
20 [16Cr-12Ni-2Mo Smls. & wld. fittings SA-403 316L $31603 8 1
21 [16Cr-12Ni-2Mo WId. pipe SA-409 TP316L S31603 8 1
22 [16Cr-12Ni-2Mo Bar SA-479 316L $31603 8 1
23 [16Cr-12Ni-2Mo Bar SA-479 316L S31603 8 1
24 [16Cr-12Ni-2Mo WId. tube SA-688 TP316L S31603 8 1
25 [16Cr-12Ni-2Mo WId. tube SA-688 TP316L S31603 8 1
26 [16Cr-12Ni-2Mo WId. tube SA-688 TP316L S31603 8 1
27 [16Cr-12Ni-2Mo WId. pipe SA-813 TP316L S31603 8 1
28 [16Cr-12Ni-2Mo WId. pipe SA-814 TP316L S31603 8 1
29 [16Cr-12Ni-2Mo Castings SA-351 CF3M ]92800 8 1
30 |16Cr-12Ni-2Mo Castings SA-351 CF3M ]92800 8 1
31 |16Cr-12Ni-2Mo Cast pipe SA-451 CPF3M ]92800 8 1
32 [16Cr-12Ni-2Mo Castings SA-351 CF8M J92900 8 1
33 [16Cr-12Ni-2Mo Castings SA-351 CF8M J92900 8 1
34 [16Cr-12Ni-2Mo Cast pipe SA-451 CPF8M J92900 8 1
35 [16Cr-12Ni-2Mo Forgings SA-182 F316 $31600 >125 8 1
36 |16Cr-12Ni-2Mo Forgings SA-182 F316 S31600 >125 8 1
37 [16Cr-12Ni-2Mo Forgings SA-965 F316 S31600 8 1
38 |16Cr-12Ni-2Mo Forgings SA-965 F316 $31600 8 1
39 [16Cr-12Ni-2Mo Forgings SA-182 F316H S31609 >125 8 1
40 |16Cr-12Ni-2Mo Forgings SA-182 F316H S31609 >125 8 1
41 |16Cr-12Ni-2Mo Forgings SA-965 F316H S31609 8 1
42 116Cr-12Ni-2Mo Forgings SA-965 F316H S31609 8 1
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Table 1A (Cont'd)

Section I; Section lll, Classes 2 and 3;* Section VIlII, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials

(*See Maximum Temperature Limits for Restrictions on Class)

Applicability and Max. Temperature Limits

(NP = Not Permitted)

(SPT = Supports Only)

Min. Ten- Min.
sile Yield External
Line Strength, Strength, Pressure
No. MPa MPa 1 111 VIII-1 XII Chart No. Notes
1 450 170 454 427 454 343 HA-4 G5, G21
2 450 170 454 NP 454 343 HA-4 G21
3 450 170 454 427 454 343 HA-4 G5, G21
4 450 170 454 NP 454 343 HA-4 G21
5 480 175 454 427 454 NP HA-4 G5, G21, G22
6 485 170 454 427 454 343 HA-4 G5, G21
7 485 170 454 NP 454 343 HA-4 G21
8 485 170 454 427 454 NP HA-4 G5, G21
9 485 170 454 NP 454 NP HA-4 G21
10 485 170 454 427 454 343 HA-4 G5, G21
11 485 170 454 NP 454 343 HA-4 G21
12 485 170 NP 427 NP NP HA-4 G5, W12
13 485 170 454 NP 454 343 HA-4 G5, G21, G24
14 485 170 454 NP 454 343 HA-4 G21, G24
15 485 170 454 427 454 343 HA-4 G5, G21, W12, W14
16 485 170 454 NP 454 343 HA-4 G21
17 485 170 454 NP 454 343 HA-4 G5, G21, G24
18 485 170 454 NP 454 343 HA-4 G21, G24
19 485 170 NP 427 NP NP HA-4 G5
20 485 170 NP 427 454 343 HA-4 G5, W12, W14
21 485 170 NP 427 NP NP HA-4 G5
22 485 170 454 427 454 343 HA-4 G5, G21, G22
23 485 170 454 NP 454 343 HA-4 G21, G22
24 485 170 NP 427 NP NP HA-4 G5, w12
25 485 170 NP NP 454 343 HA-4 G5, G24
26 485 170 NP NP 454 343 HA-4 G24
27 485 170 NP 427 NP NP HA-4 G5, W12
28 485 170 NP 427 NP NP HA-4 G5, W12
29 485 205 NP 427 454 343 HA-4 G1, G5, G16, G17, G19
30 485 205 NP NP 454 343 HA-4 G1, G19
31 485 205 NP 427 427 NP HA-4 G1, G5, G16, G17, G19
32 485 205 816 427 816 343 HA-2 G1, G5, G12, G16, G17, G19, H1, T6
33 485 205 816 NP 816 343 HA-2 G1, G12, G19, H1, T8
34 485 205 NP 427 427 NP HA-2 G1, G5, G16, G17, G19
35 485 205 816 427 816 343 HA-2 G5, G12, T8
36 485 205 816 NP 816 343 HA-2 G12, T9
37 485 205 816 427 816 343 HA-2 G5, G12, T8
38 485 205 816 NP 816 343 HA-2 G12, T9
39 485 205 816 427 816 NP HA-2 G5, G12, T8
40 485 205 816 NP 816 NP HA-2 T9
41 485 205 NP 427 816 NP HA-2 G5, T8
42 485 205 NP NP 816 NP HA-2 T9
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Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII

2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)

Maximum Allowable Stress Values S for Ferrous Materials

(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

-30
Line to
No. 40 65 100 125 150 200 250 300 325 350 375 400 425 450 475
1 |115 115 115 115 115 109 103 98.0 95.7 94.1 92.8 90.9 89.0 87.8 86.6
2 | 115 106 96.3 91.3 87.4 81.2 76.0 72.5 71.2 70.0 68.8 67.5 66.3 65.0 63.8
3 | 115 115 115 115 115 109 103 98.0 95.7 94.1 92.8 90.9 89.0 87.8 86.6
4 115 106 96.3 91.3 87.4 81.2 76.0 72.5 71.2 70.0 68.8 67.5 66.3 65.0 63.8
5 |115 115 115 115 115 109 103 98.0 95.7 94.1 92.8 90.9 89.0 87.8 86.6
6 | 115 115 115 115 115 109 103 98.0 95.7 94.1 92.8 90.9 89.0 87.8 86.6
7 |115 106 96.3 91.3 87.4 81.2 76.0 72.5 71.2 70.0 68.8 67.5 66.3 65.0 63.8
8 | 115 115 115 115 115 109 103 98.0 95.7 94.1 92.8 90.9 89.0 87.8 86.6
9 |[115 106 96.3 91.3 87.4 81.2 76.0 72.5 71.2 70.0 68.8 67.5 66.3 65.0 63.8
10 | 115 115 115 115 115 109 103 98.0 95.7 94.1 92.8 90.9 89.0 87.8 86.6
11 | 115 106 96.3 91.3 87.4 81.2 76.0 72.5 71.2 70.0 68.8 67.5 66.3 65.0 63.8
12 | 115 115 115 115 115 109 103 98.0 95.7 94.1 92.8 90.9 89.0 87.8
13 (979 97.9 97.9 97.9 97.9 93.0 87.2 829 81.6 80.2 78.4 77.2 75.9 74.7 73.4
14 (979 90.3 82.1 77.8 74.3 68.7 64.8 61.4 60.4 59.7 58.4 57.2 55.9 55.2 54.7
15 | 115 115 115 115 115 109 103 98.0 95.7 94.1 92.8 90.9 89.0 87.8 86.6
16 | 115 106 96.3 91.3 87.4 81.2 76.0 72.5 71.2 70.0 68.8 67.5 66.3 65.0 63.8
17 979 97.9 97.9 97.9 97.9 93.0 87.2 82.9 81.6 80.2 78.4 77.2 75.9 74.7 73.4
18 (979 90.3 82.1 77.8 74.3 68.7 64.8 61.4 60.4 59.7 58.4 57.2 55.9 55.2 54.7
19 | 115 115 115 115 115 109 103 98.0 95.7 94.1 92.8 90.9 89.0 87.8
20 | 115 115 115 115 115 109 103 98.0 95.7 94.1 92.8 90.9 89.0 87.8 86.6
21 | 115 115 115 115 115 109 103 98.0 95.7 94.1 92.8 90.9 89.0 87.8
22 | 115 115 115 115 115 109 103 98.0 95.7 94.1 92.8 90.9 89.0 87.8 86.6
23 | 115 106 96.3 91.3 87.4 81.2 76.0 72.5 71.2 70.0 68.8 67.5 66.3 65.0 63.8
24 | 115 115 115 115 115 109 103 98.0 95.7 94.1 92.8 90.9 89.0 87.8
25 1979 97.9 97.9 97.9 97.9 93.0 87.2 829 81.6 80.2 78.4 77.2 75.9 74.7 73.4
26 1979 90.3 82.1 77.8 74.3 68.7 64.8 61.4 60.4 59.7 58.4 57.2 55.9 55.2 54.7
27 | 115 115 115 115 115 109 103 98.0 95.7 94.1 92.8 90.9 89.0 87.8
28 | 115 115 115 115 115 109 103 98.0 95.7 94.1 92.8 90.9 89.0 87.8
29 138 138 138 136 134 133 125 119 116 114 112 111 110 108 107
30 | 138 128 117 111 107 98.5 92.7 88.2 86.1 84.4 83.2 82.0 81.1 80.2 79.5
31 | 138 138 138 136 134 133 125 119 116 114 112 111 110 108
32 | 138 138 138 136 134 133 125 119 116 114 112 111 110 108 107
33 | 138 128 117 111 107 98.5 92.7 88.2 86.1 84.4 83.2 82.0 81.1 80.2 79.5
34 | 138 138 138 136 134 133 125 119 116 114 112 111 110 108
35 (138 138 138 136 134 133 126 119 116 114 112 111 110 108 108
36 | 138 128 118 112 107 99.2 92.8 88.1 86.1 84.1 82.9 82.0 81.4 80.6 79.8
37 | 138 138 138 136 134 133 126 119 116 114 112 111 110 108 108
38 | 138 128 118 112 107 99.2 92.8 88.1 86.1 84.1 82.9 82.0 81.4 80.6 79.8
39 | 138 138 138 136 134 133 126 119 116 114 112 111 110 108 108
40 | 138 128 118 112 107 99.2 92.8 88.1 86.1 84.1 829 82.0 81.4 80.6 79.8
41 | 138 138 138 136 134 133 126 119 116 114 112 111 110 108 108
42 1138 128 118 112 107 99.2 92.8 88.1 86.1 84.1 82.9 82.0 81.4 80.6 79.8
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Table 1A (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Line
No.

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

500

525 550 575 600 625 650 675 700 725 750 775 800 825 850 875

900

BwWw N -

107
78.9

107
79.2
107
79.2

107
79.2
107
79.2

104 94.7 73.7 57.9 46.0 36.9 30.1 24.3 20.3 17.0 14.3 12.1 10.3
78.2 77.6 73.7 57.9 46.0 36.9 30.1 24.3 20.3 17.0 14.3 12.1 10.3

106 105 99.8 80.3 65.5 50.4 38.6 29.6 23.0 17.7 134 104 8.05
78.7 77.8 77.1 75.0 65.5 504 38.6 29.6 23.0 17.7 134 104 8.05
106 105 99.8 80.3 65.5 50.4 38.6 29.6 23.0 17.7 13.4 10.4 8.05
78.7 77.8 77.1 75.0 65.5 504 38.6 29.6 23.0 17.7 134 104 8.05

106 105 99.8 80.3 65.5 50.4 38.6 29.6 23.0 17.7 134 104 8.05
78.7 77.8 77.1 75.0 65.5 50.4 38.6 29.6 23.0 17.7 13.4 104 8.05
106 105 99.8 80.3 65.5 50.4 38.6 29.6 23.0 17.7 134 104 8.05
78.7 77.8 77.1 75.0 65.5 50.4 38.6 29.6 23.0 17.7 13.4 104 8.05
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Table 1A (Cont'd)

Section I; Section lll, Classes 2 and 3;* Section VIlI, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials

(*See Maximum Temperature Limits for Restrictions on Class)

Alloy
Desig./ Class/Con-

Line UNS dition/  Size/Thick- Group
No. Nominal Composition Product Form Spec. No. Type/Grade No. Temper ness, mm P-No. No.
1 [16Cr-12Ni-2Mo Forgings SA-182 F316 $31600 <125 8 1
2 |16Cr-12Ni-2Mo Forgings SA-182 F316 S31600 <125 8 1
3 [16Cr-12Ni-2Mo Smls. tube SA-213 TP316 S31600 8 1
4 |16Cr-12Ni-2Mo Smls. tube SA-213 TP316 $31600 8 1
5 [16Cr-12Ni-2Mo Plate SA-240 316 S31600 8 1
6 [16Cr-12Ni-2Mo Plate SA-240 316 S31600 8 1
7 |16Cr-12Ni-2Mo WId. tube SA-249 TP316 S31600 8 1
8 |16Cr-12Ni-2Mo WId. tube SA-249 TP316 S31600 8 1
9 [16Cr-12Ni-2Mo WIld. tube SA-249 TP316 S31600 8 1
10 |16Cr-12Ni-2Mo WId. tube SA-249 TP316 S31600 8 1
11 [16Cr-12Ni-2Mo Smls. & wld. pipe SA-312 TP316 S31600 8 1
12 |16Cr-12Ni-2Mo Smls. & wld. pipe SA-312 TP316 S31600 8 1
13 |16Cr-12Ni-2Mo WId. pipe SA-312 TP316 $31600 8 1
14 |16Cr-12Ni-2Mo WId. pipe SA-312 TP316 $31600 8 1
15 |16Cr-12Ni-2Mo WId. pipe SA-358 316 $31600 8 1
16 |16Cr-12Ni-2Mo Smls. pipe SA-376 TP316 S31600 8 1
17 |16Cr-12Ni-2Mo Smls. pipe SA-376 TP316 S31600 8 1
18 |16Cr-12Ni-2Mo Smls. & wld. fittings SA-403 316 $31600 8 1
19 |16Cr-12Ni-2Mo WId. pipe SA-409 TP316 $31600 8 1
20 [16Cr-12Ni-2Mo Bar SA-479 316 $31600 8 1
21 [16Cr-12Ni-2Mo Bar SA-479 316 $31600 8 1
22 [16Cr-12Ni-2Mo WId. tube SA-688 TP316 S31600 8 1
23 [16Cr-12Ni-2Mo WId. tube SA-688 TP316 S31600 8 1
24 [16Cr-12Ni-2Mo WId. tube SA-688 TP316 S31600 8 1
25 [16Cr-12Ni-2Mo WId. pipe SA-813 TP316 S31600 8 1
26 [16Cr-12Ni-2Mo WId. pipe SA-814 TP316 S31600 8 1
27 |16Cr-12Ni-2Mo Forgings SA-182 F316H $31609 <125 8 1
28 [16Cr-12Ni-2Mo Forgings SA-182 F316H S31609 <125 8 1
29 [16Cr-12Ni-2Mo Smls. tube SA-213 TP316H S31609 8 1
30 |16Cr-12Ni-2Mo Smls. tube SA-213 TP316H $31609 8 1
31 |16Cr-12Ni-2Mo Plate SA-240 316H S31609 8 1
32 |16Cr-12Ni-2Mo Plate SA-240 316H $31609 8 1
33 [16Cr-12Ni-2Mo WId. tube SA-249 TP316H S31609 8 1
34 [16Cr-12Ni-2Mo WId. tube SA-249 TP316H S31609 8 1
35 [16Cr-12Ni-2Mo WId. tube SA-249 TP316H S31609 8 1
36 [16Cr-12Ni-2Mo WId. tube SA-249 TP316H S31609 8 1
37 [16Cr-12Ni-2Mo Smls. & wld. pipe SA-312 TP316H S31609 8 1
38 [16Cr-12Ni-2Mo Smls. & wld. pipe SA-312 TP316H S31609 8 1
39 [16Cr-12Ni-2Mo WId. pipe SA-312 TP316H S31609 8 1
40 116Cr-12Ni-2Mo WId. pipe SA-312 TP316H S31609 8 1
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Table 1A (Cont'd)

Section I; Section lll, Classes 2 and 3;* Section VIlII, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials

(*See Maximum Temperature Limits for Restrictions on Class)

Applicability and Max. Temperature Limits

(NP = Not Permitted)

(SPT = Supports Only)

Min. Ten- Min.
sile Yield External

Line Strength, Strength, Pressure

No. MPa MPa 1 111 VIII-1 XII Chart No. Notes

1 515 205 816 427 816 NP HA-2 G5, G12, T8

2 515 205 816 NP 816 NP HA-2 G12, T9

3 515 205 816 427 816 NP HA-2 G5, G12, T8

4 515 205 816 NP 816 NP HA-2 G12, T9

5 515 205 816 427 816 343 HA-2 G5, G12, T8

6 515 205 816 NP 816 343 HA-2 G12, T9

7 515 205 816 NP NP NP HA-2 G12, T9, W13

8 515 205 816 427 NP NP HA-2 G5, G12, T8, W12, W13

9 515 205 816 NP 816 343 HA-2 G3, G5, G12, G24, T7
10 515 205 816 NP 816 343 HA-2 G3, G12, G24, T9

11 515 205 816 427 816 343 HA-2 G5, G12, T8, W12, W13, W14
12 515 205 816 NP 816 343 HA-2 G12, T9, W13, W14
13 515 205 816 NP 816 343 HA-2 G3, G5, G12, G24, T7
14 515 205 816 NP 816 343 HA-2 G3, G12, G24, T9

15 515 205 NP 427 NP NP HA-2 G5, W12

16 515 205 816 427 816 343 HA-2 G5, G12, H1, T8, W12
17 515 205 816 NP 816 343 HA-2 G12, H1, T9

18 515 205 NP 427 816 343 HA-2 G5, G12, T8, W12, W14
19 515 205 NP 427 NP NP HA-2 G5, W12

20 515 205 816 427 816 343 HA-2 G5, G12, G22, H1, T8
21 515 205 816 NP 816 343 HA-2 G12, G22, H1, T9

22 515 205 NP 427 NP NP HA-2 G5, W12

23 515 205 NP NP 816 343 HA-2 G5, G12, G24, T7

24 515 205 NP NP 816 343 HA-2 G12, G24, T9

25 515 205 NP 427 NP NP HA-2 G5, W12

26 515 205 NP 427 NP NP HA-2 G5, W12

27 515 205 816 427 816 NP HA-2 G5, T8

28 515 205 816 NP 816 NP HA-2 T9

29 515 205 816 427 816 NP HA-2 G5, T8

30 515 205 816 NP 816 NP HA-2 T9

31 515 205 816 427 816 NP HA-2 G5, T8

32 515 205 816 NP 816 NP HA-2 T9

33 515 205 816 NP 816 NP HA-2 G3, G5, G24, T7

34 515 205 816 NP 816 NP HA-2 G3, G24, T9

35 515 205 816 NP NP NP HA-2 T9, W13

36 515 205 816 427 NP NP HA-2 G5, T8, W12, W13
37 515 205 816 427 816 NP HA-2 G5, T8, W12, W13
38 515 205 816 NP 816 NP HA-2 T9, W13

39 515 205 816 NP 816 NP HA-2 G3, G5, G24, T7

40 515 205 816 NP 816 NP HA-2 G3, G24, T9
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Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII

2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)

Maximum Allowable Stress Values S for Ferrous Materials

(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

-30
Line to
No. 40 65 100 125 150 200 250 300 325 350 375 400 425 450 475
1 |138 138 138 138 138 134 126 119 116 114 112 111 110 108 108
2 138 128 118 112 107 99.2 92.8 88.1 86.1 84.1 829 82.0 81.4 80.6 79.8
3 138 138 138 138 138 134 126 119 116 114 112 111 110 108 108
4 138 128 118 112 107 99.2 92.8 88.1 86.1 84.1 82.9 82.0 81.4 80.6 79.8
5 1138 138 138 138 138 134 126 119 116 114 112 111 110 108 108
6 | 138 128 118 112 107 99.2 92.8 88.1 86.1 84.1 82.9 82.0 81.4 80.6 79.8
7 1138 128 118 112 107 99.2 92.8 88.1 86.1 84.1 82.9 82.0 81.4 80.6 79.8
8 |138 138 138 138 138 134 126 119 116 114 112 111 110 108 108
9 (117 117 117 117 117 114 107 101 99.0 96.8 95.7 944 93.1 92.5 914
10 | 117 109 99.8 94.9 90.8 84.0 78.8 74.7 73.3 72.1 70.8 69.6 69.0 68.4 67.7
11 | 138 138 138 138 138 134 126 119 116 114 112 111 110 108 108
12 | 138 128 118 112 107 99.2 92.8 88.1 86.1 84.1 82.9 82.0 81.4 80.6 79.8
13 | 117 117 117 117 117 114 107 101 99.0 96.8 95.7 94.4 93.1 92.5 91.4
14 | 117 109 99.8 94.9 90.8 84.0 78.8 74.7 73.3 72.1 70.8 69.6 69.0 68.4 67.7
15 | 138 138 138 138 138 134 126 119 116 114 112 111 110 108
16 | 138 138 138 138 138 134 126 119 116 114 112 111 110 108 108
17 | 138 128 118 112 107 99.2 92.8 88.1 86.1 84.1 82.9 82.0 81.4 80.6 79.8
18 | 138 138 138 138 138 134 126 119 116 114 112 111 110 108 108
19 | 138 138 138 138 138 134 126 119 116 114 112 111 110 108
20 | 138 138 138 138 138 134 126 119 116 114 112 111 110 108 108
21 | 138 128 118 112 107 99.2 92.8 88.1 86.1 84.1 829 82.0 81.4 80.6 79.8
22 1138 138 138 138 138 134 126 119 116 114 112 111 110 108
23 | 117 117 117 117 117 114 107 101 99.0 96.8 95.7 94.4 93.1 92.5 91.4
24 (117 109 99.8 94.9 90.8 84.0 78.8 74.7 73.3 72.1 70.8 69.6 69.0 68.4 67.7
25 1138 138 138 138 138 134 126 119 116 114 112 111 110 108
26 | 138 138 138 138 138 134 126 119 116 114 112 111 110 108
27 1138 138 138 138 138 134 126 119 116 114 112 111 110 108 108
28 | 138 128 118 112 107 99.2 92.8 88.1 86.1 84.1 82.9 82.0 81.4 80.6 79.8
29 138 138 138 138 138 134 126 119 116 114 112 111 110 108 108
30 | 138 128 118 112 107 99.2 92.8 88.1 86.1 84.1 82.9 82.0 81.4 80.6 79.8
31 | 138 138 138 138 138 134 126 119 116 114 112 111 110 108 108
32 | 138 128 118 112 107 99.2 92.8 88.1 86.1 84.1 829 82.0 81.4 80.6 79.8
33 | 117 117 117 117 117 114 107 101 99.0 96.8 95.7 94.4 93.1 92.5 91.4
34 (117 109 99.8 94.9 90.8 84.0 78.8 74.7 73.3 72.1 70.8 69.6 69.0 68.4 67.7
35 | 138 128 118 112 107 99.2 92.8 88.1 86.1 84.1 829 82.0 81.4 80.6 79.8
36 | 138 138 138 138 138 134 126 119 116 114 112 111 110 108 108
37 | 138 138 138 138 138 134 126 119 116 114 112 111 110 108 108
38 | 138 128 118 112 107 99.2 92.8 88.1 86.1 84.1 82.9 82.0 81.4 80.6 79.8
39 (117 117 117 117 117 114 107 101 99.0 96.8 95.7 94.4 93.1 92.5 91.4
40 1117 109 99.8 94.9 90.8 84.0 78.8 74.7 73.3 72.1 70.8 69.6 69.0 68.4 67.7
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2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII

Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

Line
No. 500 525 550 575 600 625 650 675 700 725 750 775 800 825 850 875 900
1 |107 106 105 99.8 80.3 65.5 504 38.6 29.6 23.0 17.7 134 104 8.05
2 |79.2 78.7 77.8 77.1 75.0 65.5 504 38.6 29.6 23.0 17.7 134 104 8.05
3 |107 106 105 99.8 80.3 65.5 504 38.6 29.6 23.0 17.7 134 104 8.05
4 [79.2 78.7 77.8 77.1 75.0 65.5 504 38.6 29.6 23.0 17.7 134 104 8.05
5 107 106 105 99.8 80.3 65.5 504 38.6 29.6 23.0 17.7 134 104 8.05
6 |79.2 78.7 77.8 77.1 75.0 65.5 504 38.6 29.6 23.0 17.7 134 104 8.05
7 179.2 78.7 77.8 77.1 75.0 65.5 504 38.6 29.6 23.0 17.7 134 104 8.05
8 |107 106 105 99.8 80.3 65.5 504 38.6 29.6 23.0 17.7 134 104 8.05
9 1905 89.9 89.3 85.3 68.1 55.6 42.9 33.0 253 194 14.7 11.3 8.90 6.77
10 |67.1 66.5 65.9 65.3 64.0 55.6 42.9 33.0 253 194 14.7 11.3 8.90 6.77
11 | 107 106 105 99.8 80.3 65.5 504 38.6 29.6 23.0 17.7 134 104 8.05
12 (79.2 78.7 77.8 77.1 75.0 65.5 504 38.6 29.6 23.0 17.7 134 104 8.05
13 (90.5 89.9 89.3 853 68.1 55.6 42.9 33.0 253 194 14.7 11.3 8.90 6.77
14 [67.1 66.5 65.9 65.3 64.0 55.6 42.9 33.0 253 19.4 14.7 11.3 8.90 6.77
16 |[107 106 105 99.8 80.3 65.5 504 38.6 29.6 23.0 17.7 134 104 8.05
17 |79.2 78.7 77.8 77.1 75.0 65.5 50.4 38.6 29.6 23.0 17.7 134 104 8.05
18 | 107 106 105 99.8 80.3 65.5 504 38.6 29.6 23.0 17.7 134 104 8.05
20 | 107 106 105 99.8 80.3 65.5 504 38.6 29.6 23.0 17.7 134 104 8.05
21 |79.2 78.7 77.8 77.1 75.0 65.5 504 38.6 29.6 23.0 17.7 134 104 8.05
23 190.5 89.9 89.3 853 68.1 55.6 42.9 33.0 253 194 14.7 11.3 8.90 6.77
24 |67.1 66.5 65.9 65.3 64.0 55.6 42.9 33.0 253 194 14.7 11.3 8.90 6.77
25
26
27 1107 106 105 99.8 80.3 65.5 504 38.6 29.6 23.0 17.7 134 104 8.05
28 |79.2 78.7 77.8 77.1 75.0 65.5 504 38.6 29.6 23.0 17.7 134 104 8.05
29 1107 106 105 99.8 80.3 65.5 504 386 29.6 23.0 17.7 134 104 8.05
30 (79.2 78.7 77.8 77.1 75.0 65.5 50.4 38.6 29.6 23.0 17.7 134 104 8.05
31 |107 106 105 99.8 80.3 65.5 504 38.6 29.6 23.0 17.7 134 104 8.05
32 |79.2 78.7 77.8 771 75.0 65.5 504 386 29.6 23.0 17.7 134 104 8.05
33 190.5 89.9 89.3 85.3 68.1 55.6 42.9 33.0 253 19.4 14.7 11.3 8.90 6.77
34 167.1 66.5 65.9 65.3 64.0 55.6 42.9 33.0 253 19.4 14.7 11.3 8.90 6.77
35 |79.2 78.7 77.8 77.1 75.0 65.5 504 386 29.6 23.0 17.7 134 104 8.05
36 |107 106 105 99.8 80.3 65.5 504 38.6 29.6 23.0 17.7 134 104 8.05
37 1107 106 105 99.8 80.3 65.5 504 38.6 29.6 23.0 17.7 134 104 8.05
38 [79.2 78.7 77.8 77.1 75.0 65.5 50.4 38.6 29.6 23.0 17.7 134 104 8.05
39 190.5 89.9 89.3 85.3 68.1 55.6 42.9 33.0 253 19.4 14.7 11.3 8.90 6.77
40 1671 66.5 65.9 65.3 64.0 55.6 42.9 33.0 253 19.4 14.7 11.3 8.90 6.77
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2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIlI, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials

(*See Maximum Temperature Limits for Restrictions on Class)

Alloy
Desig./ Class/Con-

Line UNS dition/  Size/Thick- Group
No. Nominal Composition Product Form Spec. No. Type/Grade No. Temper ness, mm P-No. No.
1 [16Cr-12Ni-2Mo WId. pipe SA-358 316H S31609 1 8 1
2 |16Cr-12Ni-2Mo Smls. pipe SA-376 TP316H S31609 8 1
3 [16Cr-12Ni-2Mo Smls. pipe SA-376 TP316H S31609 8 1
4 |16Cr-12Ni-2Mo Smls. & wld. fittings SA-403 316H S31609 8 1
5 [16Cr-12Ni-2Mo Bar SA-479 316H S31609 8 1
6 |[16Cr-12Ni-2Mo Bar SA-479 316H S31609 8 1
7 |16Cr-12Ni-2Mo WId. pipe SA-813 TP316H S31609 8 1
8 [16Cr-12Ni-2Mo WId. pipe SA-814 TP316H S31609 8 1
9 [16Cr-12Ni-2Mo Bar SA/JIS G4303 SUS316 8 1
10 |16Cr-12Ni-2Mo Plate SA/EN 10028-7 X5CrNiMo17-12-2 <75 8 1
11 [16Cr-12Ni-2Mo Plate SA/EN 10028-7 X5CrNiMol17-12-2 <75 8 1
12 |16Cr-12Ni-2Mo-Cb Plate SA-240 316Cb S31640 8 1
13 |16Cr-12Ni-2Mo-Cb Plate SA-240 316Cb S31640 8 1
14 |16Cr-12Ni-2Mo-N Forgings SA-182 F316LN S31653 >125 8 1
15 |16Cr-12Ni-2Mo-N Forgings SA-965 F316LN S31653 8 1
16 |[16Cr-12Ni-2Mo-N Forgings SA-182 F316LN S31653 <125 8 1
17 |16Cr-12Ni-2Mo-N Smls. tube SA-213 TP316LN S31653 8 1
18 |16Cr-12Ni-2Mo-N Plate SA-240 316LN S31653 8 1
19 |16Cr-12Ni-2Mo-N WId. tube SA-249 TP316LN S31653 8 1
20 [16Cr-12Ni-2Mo-N Smls. & wld. pipe SA-312 TP316LN S31653 .. 8 1
21 [16Cr-12Ni-2Mo-N WId. pipe SA-358 316LN S31653 1 8 1
22 [16Cr-12Ni-2Mo-N Smls. pipe SA-376 TP316LN S31653 8 1
23 [16Cr-12Ni-2Mo-N Fittings SA-403 316LN S31653 8 1
24 |16Cr-12Ni-2Mo-N Bar SA-479 316LN S31653 8 1
25 [16Cr-12Ni-2Mo-N WId. tube SA-688 TP316LN S31653 8 1
26 [16Cr-12Ni-2Mo-N Forgings SA-182 F316N S31651 8 1
27 [16Cr-12Ni-2Mo-N Smls. tube SA-213 TP316N S31651 8 1
28 [16Cr-12Ni-2Mo-N Smls. tube SA-213 TP316N S31651 8 1
29 [16Cr-12Ni-2Mo-N Plate SA-240 316N S31651 8 1
30 [16Cr-12Ni-2Mo-N Plate SA-240 316N S31651 8 1
31 |16Cr-12Ni-2Mo-N WId. tube SA-249 TP316N S31651 8 1
32 |16Cr-12Ni-2Mo-N WId. tube SA-249 TP316N S31651 8 1
33 |16Cr-12Ni-2Mo-N WId. tube SA-249 TP316N S31651 8 1
34 |16Cr-12Ni-2Mo-N WId. tube SA-249 TP316N S31651 8 1
35 |16Cr-12Ni-2Mo-N Smls. & wld. pipe SA-312 TP316N S31651 8 1
36 |16Cr-12Ni-2Mo-N Smls. & wld. pipe SA-312 TP316N S31651 8 1
37 |16Cr-12Ni-2Mo-N WId. pipe SA-312 TP316N S31651 8 1
38 [16Cr-12Ni-2Mo-N WId. pipe SA-312 TP316N S31651 8 1
39 |16Cr-12Ni-2Mo-N WId. pipe SA-358 316N S31651 1 8 1
40 [16Cr-12Ni-2Mo-N Smls. pipe SA-376 TP316N S31651 8 1
41 [16Cr-12Ni-2Mo-N Smls. pipe SA-376 TP316N S31651 8 1
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Table 1A (Cont'd)

Section I; Section lll, Classes 2 and 3;* Section VIlII, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials

(*See Maximum Temperature Limits for Restrictions on Class)

Applicability and Max. Temperature Limits

(NP = Not Permitted)

(SPT = Supports Only)

Min. Ten- Min.
sile Yield External
Line Strength, Strength, Pressure
No. MPa MPa 1 111 VIII-1 XII Chart No. Notes
1 515 205 NP 427 NP NP HA-2 G5, W12
2 515 205 816 427 816 NP HA-2 G5, H1, T8
3 515 205 816 NP 816 NP HA-2 H1, T9
4 515 205 NP 427 816 NP HA-2 G5, G12, T8, W12, W14
5 515 205 816 427 NP NP HA-2 G5, H1, T8
6 515 205 816 NP NP NP HA-2 H1, T9
7 515 205 NP 427 NP NP HA-2 G5, W12
8 515 205 NP 427 NP NP HA-2 G5, W12
9 520 205 816 427 816 NP HA-2 G5, G12, G22, H1, T8
10 520 220 NP NP 550 NP HA-2 G5
11 520 220 NP NP 550 NP HA-2
12 515 205 NP NP 816 343 HA-2 G5, G12, T8
13 515 205 NP NP 816 343 HA-2 G12, T9
14 485 205 NP 427 NP NP HA-2 G5
15 485 205 NP 427 NP NP HA-2 G5
16 515 205 NP 427 NP NP HA-2 G5
17 515 205 NP 427 NP NP HA-2 G5
18 515 205 NP 427 NP NP HA-2 G5
19 515 205 NP 427 NP NP HA-2 G5, W12
20 515 205 NP 427 NP NP HA-2 G5, W12
21 515 205 NP 427 NP NP HA-2 G5, W12
22 515 205 NP 427 NP NP HA-2 G5
23 515 205 NP 427 NP NP HA-2 G5, W12
24 515 205 NP 427 NP NP HA-2 G5
25 515 205 NP 427 NP NP HA-2 G5, W12
26 550 240 NP 427 NP NP HA-2 G5
27 550 240 649 427 649 NP HA-2 G5, G12, T7
28 550 240 649 NP 649 NP HA-2 G12, T8
29 550 240 NP 427 649 343 HA-2 G5, G12, T7
30 550 240 NP NP 649 343 HA-2 G12, T8
31 550 240 649 NP NP NP HA-2 G5, G12, T7, W13
32 550 240 649 NP NP NP HA-2 G12, T8, W13
33 550 240 649 NP 649 343 HA-2 G3, G12, G24, T8
34 550 240 649 NP 649 343 HA-2 G3, G5, G12, G24, T7
35 550 240 649 427 649 343 HA-2 G5, G12, T7, W12, W13, W14
36 550 240 649 NP 649 343 HA-2 G12, T8, W13, W14
37 550 240 649 NP 649 343 HA-2 G3, G12, G24, T8
38 550 240 649 NP 649 343 HA-2 G3, G5, G12, G24, T7
39 550 240 NP 427 NP NP HA-2 G5, W12
40 550 240 649 427 649 343 HA-2 G5, G12, H1, T7
41 550 240 649 NP 649 343 HA-2 G12, H1, T8
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Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII

2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)

Maximum Allowable Stress Values S for Ferrous Materials

(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

-30
Line to
No. 40 65 100 125 150 200 250 300 325 350 375 400 425 450 475
1 |138 138 138 138 138 134 126 119 116 114 112 111 110 108
2 138 138 138 138 138 134 126 119 116 114 112 111 110 108 108
3 138 128 118 112 107 99.2 92.8 88.1 86.1 84.1 829 82.0 81.4 80.6 79.8
4 138 138 138 138 138 134 126 119 116 114 112 111 110 108 108
5 1138 138 138 138 138 134 126 119 116 114 112 111 110 108 108
6 | 138 128 118 112 107 99.2 92.8 88.1 86.1 84.1 829 82.0 81.4 80.6 79.8
7 1138 138 138 138 138 134 126 119 116 114 112 111 110 108
8 |138 138 138 138 138 134 126 119 116 114 112 111 110 108
9 |[138 138 138 138 138 134 126 119 116 114 112 111 110 108 108
10 | 147 147 147 146 144 142 133 126 124 121 120 119 117 115 114
11 | 147 134 125 119 114 106 98.7 93.7 91.7 90.0 88.6 87.4 86.4 85.5 84.8
12 | 138 138 138 138 138 134 125 117 116 114 112 111 110 109 108
13 | 138 130 120 114 109 99.3 92.2 86.7 85.0 84.1 829 82.0 81.4 80.6 79.8
14 | 138 138 138 134 130 124 119 115 113 110 107 105 102 99.7
15 | 138 138 138 134 130 124 119 115 113 110 107 105 102 99.7
16 | 138 138 138 138 138 131 122 116 113 110 107 105 102 99.7
17 | 138 138 138 138 138 131 122 116 113 110 107 105 102 99.7
18 | 138 138 138 138 138 131 122 116 113 110 107 105 102 99.7
19 | 138 138 138 138 138 131 122 116 113 110 107 105 102 99.7
20 | 138 138 138 138 138 131 122 116 113 110 107 105 102 99.7
21 | 138 138 138 138 138 131 122 116 113 110 107 105 102 99.7
22 1138 138 138 138 138 131 122 116 113 110 107 105 102 99.7
23 1138 138 138 138 138 131 122 116 113 110 107 105 102 99.7
24 | 138 138 138 138 138 131 122 116 113 110 107 105 102 99.7
25 1138 138 138 138 138 131 122 116 113 110 107 105 102 99.7
26 | 158 158 158 155 152 148 146 145 144 140 137 135 133 130
27 158 158 158 155 152 148 146 145 144 140 137 135 133 130 128
28 | 158 150 141 136 131 122 115 109 107 104 102 99.9 98.0 96.1 94.9
29 | 158 158 158 155 152 148 146 145 144 140 137 135 133 130 128
30 | 158 150 141 136 131 122 115 109 107 104 102 99.9 98.0 96.1 94.9
31 | 158 158 158 155 152 148 146 145 144 140 137 135 133 130 128
32 | 158 150 141 136 131 122 115 109 107 104 102 99.9 98.0 96.1 94.9
33 | 134 128 120 115 111 104 97.6 93.1 90.7 88.4 86.6 84.7 83.5 82.3 80.5
34 | 134 134 133 131 129 126 125 124 122 119 117 115 113 111 109
35 | 158 158 158 155 152 148 146 145 144 140 137 135 133 130 128
36 | 158 150 141 136 131 122 115 109 107 104 102 99.9 98.0 96.1 94.9
37 | 134 128 120 115 111 104 97.6 93.1 90.7 88.4 86.6 84.7 83.5 82.3 80.5
38 | 134 134 133 131 129 126 125 124 122 119 117 115 113 111 109
39 | 158 158 158 155 152 148 146 145 144 140 137 135 133 130
40 | 158 158 158 155 152 148 146 145 144 140 137 135 133 130 128
41 1158 150 141 136 131 122 115 109 107 104 102 99.9 98.0 96.1 94.9
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Table 1A (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII

Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

Line
No. 500 525 550 575 600 625 650 675 700 725 750 775 800 825 850 875 900
2 |107 106 105 99.8 80.3 65.5 504 38.6 29.6 23.0 17.7 134 104 8.05
3 |79.2 78.7 77.8 77.1 75.0 65.5 504 38.6 29.6 23.0 17.7 134 104 8.05
4 |[107 106 105 99.8 80.3 65.5 504 38.6 29.6 23.0 17.7 134 104 8.05
5 107 106 105 99.8 80.3 65.5 504 38.6 29.6 23.0 17.7 134 104 8.05
6 |79.2 78.7 77.8 77.1 75.0 65.5 504 38.6 29.6 23.0 17.7 134 104 8.05
7
8
9 (107 106 105 99.8 80.3 65.5 50.4 38.6 29.6 23.0 17.7 134 104 8.05
10 114 113 112
11 |84.1 83.4 82.6
12 | 107 106 105 99.8 80.3 65.5 504 38.6 29.6 23.0 17.7 134 104 8.05
13 [79.2 78.7 77.8 77.1 75.0 65.5 504 38.6 29.6 23.0 17.7 134 104 8.05
14
15
16
17
18
19
20
21
22
23
24
25
27 1126 124 119 101 81.6 65.3 504
28 193.1 91.7 90.1 88.5 81.6 65.3 504
29 126 124 119 101 81.6 65.3 504
30 [93.1 91.7 90.1 88.5 81.6 65.3 504
31 [ 126 124 119 101 81.6 65.3 504
32 (931 91.7 90.1 88.5 81.6 65.3 504
33 (79.1 77.8 76.8 74.7 70.0 55.3 42.9
34 (107 105 101 85.7 70.0 55.3 42.9
35 |126 124 119 101 81.6 65.3 504
36 |93.1 91.7 90.1 88.5 81.6 65.3 504
37 1791 77.8 76.8 74.7 70.0 55.3 42.9
38 |107 105 101 85.7 70.0 55.3 42.9
40 | 126 124 119 101 81.6 65.3 504
41 1931 91.7 90.1 88.5 81.6 65.3 504
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Table 1A (Cont'd)

Section I; Section lll, Classes 2 and 3;* Section VIlI, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials

(*See Maximum Temperature Limits for Restrictions on Class)

Alloy
Desig./ Class/Con-

Line UNS dition/  Size/Thick- Group
No. Nominal Composition Product Form Spec. No. Type/Grade No. Temper ness, mm P-No. No.
1 [16Cr-12Ni-2Mo-N Smls. & wld. fittings SA-403 316N S31651 8 1
2 |16Cr-12Ni-2Mo-N Bar SA-479 316N S31651 8 1
3 [16Cr-12Ni-2Mo-N Bar SA-479 316N S31651 8 1
4 ]16Cr-12Ni-2Mo-N WId. tube SA-688 TP316N S31651 8 1
5 [16Cr-12Ni-2Mo-N WId. pipe SA-813 TP316N S31651 8 1
6 [16Cr-12Ni-2Mo-N WId. pipe SA-814 TP316N S31651 8 1
7 |16Cr-12Ni-2Mo-N Forgings SA-965 F316N S31651 8 1
8 [16Cr-12Ni-2Mo-N Forgings SA-965 F316N S31651 8 1
9 [16Cr-12Ni-2Mo-Ti Plate SA-240 316Ti S31635 8 1
10 |16Cr-12Ni-2Mo-Ti Plate SA-240 316Ti S31635 8 1
11 [17Cr-4Ni-6Mn Plate SA-240 201-1 $20100 8 3
12 |17Cr-4Ni-6Mn Plate SA-240 201-1 S20100 8 3
13 |17Cr-4Ni-6Mn Plate SA-666 201-1 S20100 8 3
14 |17Cr-4Ni-6Mn Plate SA-666 201-1 $20100 8 3
15 |17Cr-4Ni-6Mn Plate SA-240 201-2 S20100 8 3
16 |17Cr-4Ni-6Mn Plate SA-666 201-2 S20100 8 3
17 |17Cr-7Ni Plate, sheet, strip SA-240 301 S30100 8 1
18 |17Cr-7Ni Plate, sheet, strip SA-240 301 S30100 8 1
19 [18Cr-3Ni-12Mn Plate SA-240 XM-29 S24000 8 3
20 [18Cr-3Ni-12Mn Plate SA-240 XM-29 S24000 8 3
21 [18Cr-3Ni-12Mn WId. tube SA-249 XM-29 S24000 8 3
22 [18Cr-3Ni-12Mn WId. tube SA-249 XM-29 $24000 8 3
23 [18Cr-3Ni-12Mn WId. pipe SA-312 XM-29 S24000 8 3
24 [18Cr-3Ni-12Mn WId. pipe SA-312 XM-29 S24000 8 3
25 [18Cr-3Ni-12Mn Bar SA-479 XM-29 S24000 8 3
26 [18Cr-3Ni-12Mn Bar SA-479 XM-29 S24000 8 3
27 |[18Cr-3Ni-12Mn WId. tube SA-688 TPXM-29 S24000 8 3
28 [18Cr-3Ni-12Mn WId. tube SA-688 TPXM-29 S24000 8 3
29 [18Cr-5Ni-3Mo Smls. tube SA-789 S31500 10H 1
30 [18Cr-5Ni-3Mo WId. tube SA-789 S31500 10H 1
31 [18Cr-5Ni-3Mo Smls. pipe SA-790 S31500 10H 1
32 [18Cr-5Ni-3Mo WId. pipe SA-790 S31500 10H 1
33 [18Cr-8Ni Forgings SA-182 F304L S30403 >125 8 1
34 [18Cr-8Ni Forgings SA-182 F304L S30403 >125 8 1
35 [18Cr-8Ni Forgings SA-965 F304L S30403 8 1
36 [18Cr-8Ni Forgings SA-965 F304L S30403 8 1
37 |18Cr-8Ni Bar SA/JIS G4303 SUS304L 8 1
38 |18Cr-8Ni Forgings SA-182 F304L S30403 <125 8 1
39 |18Cr-8Ni Forgings SA-182 F304L S30403 <125 8 1
40 [18Cr-8Ni Smls. tube SA-213 TP304L S30403 8 1
41 [18Cr-8Ni Smls. tube SA-213 TP304L S30403 8 1
42 [18Cr-8Ni Plate SA-240 304L S30403 8 1
43 [18Cr-8Ni Plate SA-240 304L S30403 8 1
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Table 1A (Cont'd)

Section I; Section lll, Classes 2 and 3;* Section VIlII, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials

(*See Maximum Temperature Limits for Restrictions on Class)

Applicability and Max. Temperature Limits

(NP = Not Permitted)

(SPT = Supports Only)

Min. Ten- Min.
sile Yield External

Line Strength, Strength, Pressure

No. MPa MPa 1 111 VIII-1 XII Chart No. Notes

1 550 240 NP 427 649 343 HA-2 G5, G12, T7, W12, W14

2 550 240 649 427 NP NP HA-2 G5, G12, H1, T7

3 550 240 649 NP NP NP HA-2 G12, H1, T8

4 550 240 NP 427 NP NP HA-2 G5, W12

5 550 240 NP 427 NP NP HA-2 G5, W12

6 550 240 NP 427 NP NP HA-2 G5, W12

7 550 240 NP 427 649 343 HA-2 G5, G12, T7

8 550 240 NP NP 649 343 HA-2 G12, T8

9 515 205 NP NP 816 343 HA-2 G5, G12, T8
10 515 205 NP NP 816 343 HA-2 G12, T9

11 515 260 NP NP 149 149 HA-2

12 515 260 NP NP 149 149 HA-2 G5

13 515 260 NP NP 149 149 HA-2

14 515 260 NP NP 149 149 HA-2 G5

15 655 310 NP NP 149 149 HA-6

16 655 310 NP NP 149 149 HA-6

17 515 205 NP NP 427 NP HA-1 G5

18 515 205 NP NP 427 NP HA-1

19 690 380 NP NP 427 343 HA-6 G5

20 690 380 NP NP 427 343 HA-6

21 690 380 NP NP 427 343 HA-6 G5, G24

22 690 380 NP NP 427 343 HA-6 G24

23 690 380 NP NP 427 343 HA-6 G5, G24

24 690 380 NP NP 427 343 HA-6 G24

25 690 380 NP NP 427 343 HA-6 G5, G22

26 690 380 NP NP 427 343 HA-6 G22

27 690 380 NP NP 427 343 HA-6 G5, G24

28 690 380 NP NP 427 343 HA-6 G24

29 635 440 NP NP 399 343 HA-5 G19

30 635 440 NP NP 399 343 HA-5 G19, G24
31 635 440 NP NP 399 343 HA-5 G19

32 635 440 NP NP 399 343 HA-5 G19, G24
33 450 170 427 427 649 343 HA-3 G5, G21, T4
34 450 170 427 NP 649 343 HA-3 G21, TS

35 450 170 427 427 649 343 HA-3 G5, G21, T4
36 450 170 427 NP 649 343 HA-3 G21, TS

37 480 175 427 427 649 NP HA-3 G5, G21, G22, T4
38 485 170 427 427 649 343 HA-3 G5, G21, T4
39 485 170 427 NP 649 343 HA-3 G21, TS

40 485 170 427 427 649 NP HA-3 G5, G21, T4
41 485 170 427 NP 649 NP HA-3 G21, TS

42 485 170 427 427 649 343 HA-3 G5, G21, T4
43 485 170 427 NP 649 343 HA-3 G21, TS
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Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII

2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)

Maximum Allowable Stress Values S for Ferrous Materials

(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

-30

Line to

No. 40 65 100 125 150 200 250 300 325 350 375 400 425 450 475
1 |158 158 158 155 152 148 146 145 144 140 137 135 133 130 128
2 | 158 158 158 155 152 148 146 145 144 140 137 135 133 130 128
3 158 150 141 136 131 122 115 109 107 104 102 99.9 98.0 96.1 94.9
4 158 158 158 155 152 148 146 145 144 140 137 135 133 130

5 |158 158 158 155 152 148 146 145 144 140 137 135 133 130

6 | 158 158 158 155 152 148 146 145 144 140 137 135 133 130
7 1158 158 158 155 152 148 146 145 144 140 137 135 133 130 128
8 |158 150 141 136 131 122 115 109 107 104 102 99.9 98.0 96.1 94.9
9 |[138 138 138 138 138 134 125 117 116 114 112 111 110 109 108
10 | 138 130 120 114 109 99.3 92.2 86.7 85.0 84.1 829 82.0 81.4 80.6 79.8
11 | 147 147 130 121 114

12 | 147 147 140 134 130

13 | 147 147 130 121 114

14 | 147 147 140 134 130

15 | 187 171 154 145 135

16 | 187 171 154 145 135

17 | 138 133 118 112 108 106 106 106 106 106 105 103 101 98.7

18 | 138 120 109 104 99.3 93.4 90.0 87.2 85.6 83.8 81.7 79.3 76.9 74.7

19 | 197 196 191 185 179 172 168 165 163 161 158 154 151 147

20 | 197 196 191 182 172 152 140 134 131 129 127 125 123 120

21 | 168 166 162 157 152 146 143 140 139 137 134 132 128 124

22 | 168 167 162 155 146 130 119 114 112 110 108 106 104 102

23 | 168 166 162 157 152 146 143 140 139 137 134 132 128 124

24 | 168 167 162 155 146 130 119 114 112 110 108 106 104 102

25 1197 196 191 185 179 172 168 165 163 161 158 154 151 147

26 | 197 196 191 182 172 152 140 134 131 129 127 125 123 120

27 | 168 166 162 157 152 146 143 140 139 137 134 132 128 124

28 | 168 167 162 155 146 130 119 114 112 110 108 106 104 102

29 | 181 178 174 171 168 167 167 167 167 167 167 167

30 | 154 152 148 145 143 142 142 142 142 142 142 142

31 | 181 178 174 171 168 167 167 167 167 167 167 167

32 | 154 152 148 145 143 142 142 142 142 142 142 142

33 | 115 115 115 115 115 110 103 97.7 95.7 94.1 92.6 91.3 90.0 88.7 86.6
34 | 115 105 97.0 92.3 88.1 81.2 76.0 72.3 70.9 69.7 68.6 67.6 66.7 65.7 64.6
35 [ 115 115 115 115 115 110 103 97.7 95.7 94.1 92.6 91.3 90.0 88.7 86.6
36 | 115 105 97.0 92.3 88.1 81.2 76.0 72.3 70.9 69.7 68.6 67.6 66.7 65.7 64.6
37 | 115 115 115 115 115 110 103 97.7 95.7 94.1 92.6 91.3 90.0 88.7 86.6
38 | 115 115 115 115 115 110 103 97.7 95.7 94.1 92.6 91.3 90.0 88.7 86.6
39 | 115 105 97.0 92.3 88.1 81.2 76.0 72.3 70.9 69.7 68.6 67.6 66.7 65.7 64.6
40 | 115 115 115 115 115 110 103 97.7 95.7 94.1 92.6 91.3 90.0 88.7 86.6
41 | 115 105 97.0 92.3 88.1 81.2 76.0 72.3 70.9 69.7 68.6 67.6 66.7 65.7 64.6
42 | 115 115 115 115 115 110 103 97.7 95.7 94.1 92.6 91.3 90.0 88.7 86.6
43 1115 105 97.0 92.3 88.1 81.2 76.0 72.3 70.9 69.7 68.6 67.6 66.7 65.7 64.6
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Table 1A (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials

(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

Line

No. 500 525 550 575 600 625 650 675 700 725 750 775 800 825 850 875 900
1 |126 124 119 101 81.6 653 504
2 |126 124 119 101 81.6 65.3 504
3 1931 91.7 90.1 88.5 81.6 65.3 504
4

5

7 126 124 119 101 81.6 65.3 504
8 931 91.7 90.1 88.5 81.6 65.3 504
9 (107 106 105 99.8 80.3 65.5 50.4 386 29.6 23.0 17.7 134 104 8.05
10 (79.2 78.7 77.8 77.1 75.0 65.5 504 38.6 29.6 23.0 17.7 134 104 8.05
11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33 |72.5 60.2 49.5 404 329 26.7 22.0
34 1634 60.2 49.5 40.4 329 26.7 22.0
35 |72.5 60.2 49.5 404 32.9 26.7 22.0
36 |63.4 60.2 49.5 40.4 329 26.7 22.0
37 |72.5 60.2 49.5 404 329 26.7 22.0
38 |72.5 60.2 49.5 40.4 32.9 26.7 22.0
39 |63.4 60.2 49.5 40.4 329 26.7 22.0
40 |72.5 60.2 49.5 40.4 32.9 26.7 22.0
41 |63.4 60.2 49.5 404 329 26.7 22.0
42 |72.5 60.2 49.5 404 329 26.7 22.0
43 1634 60.2 49.5 404 329 26.7 22.0
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Table 1A (Cont'd)

Section I; Section lll, Classes 2 and 3;* Section VIlI, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Alloy
Desig./ Class/Con-

Line UNS dition/  Size/Thick- Group
No. Nominal Composition Product Form Spec. No. Type/Grade No. Temper ness, mm P-No. No.
1 [18Cr-8Ni WId. tube SA-249 TP304L S30403 8 1
2 [18Cr-8Ni WId. tube SA-249 TP304L S30403 8 1
3 [18Cr-8Ni WId. tube SA-249 TP304L S30403 8 1
4 [18Cr-8Ni Smls. & wld. pipe SA-312 TP304L S30403 8 1
5 [18Cr-8Ni Smls. pipe SA-312 TP304L S30403 8 1
6 [18Cr-8Ni WId. pipe SA-312 TP304L S30403 8 1
7 |18Cr-8Ni WId. pipe SA-312 TP304L S30403 8 1
8 [18Cr-8Ni WId. pipe SA-358 304L S30403 1 8 1
9 |18Cr-8Ni Smls. & wld. fittings SA-403 304L S30403 8 1
10 |18Cr-8Ni WId. pipe SA-409 TP304L S30403 8 1
11 |18Cr-8Ni Bar SA-479 304L S30403 8 1
12 |18Cr-8Ni Bar SA-479 304L S30403 8 1
13 |18Cr-8Ni WId. tube SA-688 TP304L S30403 8 1
14 |18Cr-8Ni WId. tube SA-688 TP304L S30403 8 1
15 |18Cr-8Ni WId. tube SA-688 TP304L S30403 8 1
16 |18Cr-8Ni WId. pipe SA-813 TP304L S30403 8 1
17 |18Cr-8Ni WId. pipe SA-814 TP304L S30403 8 1
18 |18Cr-8Ni Forgings SA-182 F304 S30400 .. >125 8 1
19 |18Cr-8Ni Forgings SA-182 F304 S30400 .. >125 8 1
20 [18Cr-8Ni Forgings SA-182 F304H S30409 .. >125 8 1
21 [18Cr-8Ni Forgings SA-182 F304H S30409 .. >125 8 1
22 |18Cr-8Ni Castings SA-351 CF3 ]92500 8 1
23 [18Cr-8Ni Castings SA-351 CF3 J92500 8 1
24 |18Cr-8Ni Castings SA-351 CF8 ]92600 8 1
25 [18Cr-8Ni Castings SA-351 CF8 ]92600 8 1
26 |18Cr-8Ni Castings SA-351 CF8 ]92600 8 1
27 [18Cr-8Ni Smls. pipe SA-376 TP304 S30400 8 1
28 [18Cr-8Ni Smls. pipe SA-376 TP304 $S30400 8 1
29 |18Cr-8Ni Cast pipe SA-451 CPF3 ]92500 8 1
30 |18Cr-8Ni Cast pipe SA-451 CPF8 ]92600 8 1
31 |18Cr-8Ni Forgings SA-965 F304 S30400 8 1
32 |18Cr-8Ni Forgings SA-965 F304 S30400 8 1
33 |18Cr-8Ni Forgings SA-965 F304H S30409 8 1
34 |18Cr-8Ni Forgings SA-965 F304H S30409 8 1
35 |18Cr-8Ni Forgings SA-182 F304 S30400 .. <125 8 1
36 |18Cr-8Ni Forgings SA-182 F304 S30400 .. <125 8 1
37 |18Cr-8Ni Forgings SA-182 F304H S30409 .. <125 8 1
38 118Cr-8Ni Forgings SA-182 F304H S30409 .. <125 8 1
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Table 1A (Cont'd)

Section I; Section lll, Classes 2 and 3;* Section VIlII, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials

(*See Maximum Temperature Limits for Restrictions on Class)

Applicability and Max. Temperature Limits

(NP = Not Permitted)

(SPT = Supports Only)

Min. Ten- Min.
sile Yield External

Line Strength, Strength, Pressure

No. MPa MPa 1 111 VIII-1 XII Chart No. Notes

1 485 170 NP 427 NP NP HA-3 G5, W12

2 485 170 427 NP 649 343 HA-3 G5, G21, G24, T4

3 485 170 427 NP 649 343 HA-3 G21, G24, T5

4 485 170 427 427 649 343 HA-3 G5, G21, T4, W12, W14

5 485 170 427 NP 649 343 HA-3 G21, TS

6 485 170 427 NP 649 343 HA-3 G5, G21, G24, T4

7 485 170 427 NP 649 343 HA-3 G21, G24, T5

8 485 170 NP 427 NP NP HA-3 G5, W12

9 485 170 NP 427 649 343 HA-3 G5, T4, W12, W14
10 485 170 NP 427 NP NP HA-3 G5, W12

11 485 170 427 427 649 343 HA-3 G5, G21, G22, T4

12 485 170 427 NP 649 343 HA-3 G21, G22, T5

13 485 170 NP 427 NP NP HA-3 G5, W12

14 485 170 NP NP 649 343 HA-3 G5, G24, T4

15 485 170 NP NP 649 343 HA-3 G24, TS

16 485 170 NP 427 NP NP HA-3 G5, W12

17 485 170 NP 427 NP NP HA-3 G5, W12

18 485 205 816 427 816 343 HA-1 G5, G12, T7

19 485 205 816 NP 816 343 HA-1 G12, T8

20 485 205 816 427 816 NP HA-1 G5, T7

21 485 205 816 NP 816 NP HA-1 T8

22 485 205 NP 427 427 343 HA-3 G1, G5, G16, G17, G19
23 485 205 NP NP 427 343 HA-3 G1, G19

24 485 205 816 427 NP NP HA-1 G1, G5, G12, G16, G17, G19, H1, T6
25 485 205 816 NP 816 343 HA-1 G1, G12, G19, H1, T7
26 485 205 NP NP 816 343 HA-1 G1, G5, G12, G19, T6
27 485 205 NP 427 816 343 HA-1 G5, G12, S9, T7

28 485 205 NP NP 816 343 HA-1 G12,S9, T8

29 485 205 NP 427 NP NP HA-3 G5, G16, G17, G19
30 485 205 NP 427 NP NP HA-1 G5, G16, G17, G19
31 485 205 816 427 816 343 HA-1 G5, G12, T7

32 485 205 816 NP 816 343 HA-1 G12, T8

33 485 205 NP 427 816 NP HA-1 G5, T7

34 485 205 NP NP 816 NP HA-1 T8

35 515 205 816 NP 816 NP HA-1 G12, T8

36 515 205 816 427 816 NP HA-1 G5, G12, T7

37 515 205 816 NP 816 NP HA-1 T8

38 515 205 816 427 816 NP HA-1 G5, T7
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Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII

2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)

Maximum Allowable Stress Values S for Ferrous Materials

(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

-30
Line to
No. 40 65 100 125 150 200 250 300 325 350 375 400 425 450 475
1 |115 115 115 115 115 110 103 97.7 95.7 94.1 92.6 91.3 90.0 88.7
2 1978 97.8 97.8 97.8 97.8 93.2 87.2 83.0 81.4 80.0 78.7 77.6 76.5 75.4 73.6
3 1978 88.9 82.5 78.4 74.9 69.0 64.6 61.5 60.3 59.2 58.3 57.5 56.7 55.8 54.9
4 1115 115 115 115 115 110 103 97.7 95.7 94.1 92.6 91.3 90.0 88.7 86.6
5 |115 105 97.0 92.3 88.1 81.2 76.0 72.3 70.9 69.7 68.6 67.6 66.7 65.7 64.6
6 |97.8 97.8 97.8 97.8 97.8 93.2 87.2 83.0 81.4 80.0 78.7 77.6 76.5 75.4 73.6
7 1978 88.9 82.5 78.4 74.9 69.0 64.6 61.5 60.3 59.2 58.3 57.5 56.7 55.8 54.9
8 | 115 115 115 115 115 110 103 97.7 95.7 94.1 92.6 91.3 90.0 88.7
9 |[115 115 115 115 115 110 103 97.7 95.7 94.1 92.6 91.3 90.0 88.7 86.6
10 | 115 115 115 115 115 110 103 97.7 95.7 94.1 92.6 91.3 90.0 88.7
11 | 115 115 115 115 115 110 103 97.7 95.7 94.1 92.6 91.3 90.0 88.7 86.6
12 | 115 105 97.0 92.3 88.1 81.2 76.0 72.3 70.9 69.7 68.6 67.6 66.7 65.7 64.6
13 | 115 115 115 115 115 110 103 97.7 95.7 94.1 92.6 91.3 90.0 88.7
14 (97.8 97.8 97.8 97.8 97.8 93.2 87.2 83.0 81.4 80.0 78.7 77.6 76.5 75.4 73.6
15 (97.8 88.9 82.5 78.4 74.9 69.0 64.6 61.5 60.3 59.2 58.3 57.5 56.7 55.8 54.9
16 | 115 115 115 115 115 110 103 97.7 95.7 94.1 92.6 91.3 90.0 88.7
17 | 115 115 115 115 115 110 103 97.7 95.7 94.1 92.6 91.3 90.0 88.7
18 | 138 134 130 126 122 119 118 115 114 111 109 107 105 103 101
19 | 138 126 113 107 103 95.7 89.9 85.9 84.1 82.2 80.5 79.2 77.3 76.0 74.8
20 | 138 134 130 126 122 119 118 115 114 111 109 107 105 103 101
21 | 138 126 113 107 103 95.7 89.9 85.9 84.1 82.2 80.5 79.2 77.3 76.0 74.8
22 1138 134 130 126 122 119 118 115 114 111 109 107 105 103
23 1138 126 113 107 103 95.7 90.0 85.6 83.9 82.3 80.5 79.2 77.7 76.4
24 | 138 134 130 126 122 119 118 115 114 111 109 107 105 103 101
25 1138 126 113 107 103 95.7 90.0 85.6 83.9 82.3 80.5 79.2 77.7 76.4 74.9
26 | 138 134 130 126 122 119 118 115 114 111 109 107 105 103 101
27 1138 134 130 126 122 119 118 115 114 111 109 107 105 103 101
28 | 138 126 113 107 103 95.7 89.9 85.9 84.1 82.2 80.5 79.2 77.3 76.0 74.8
29 138 134 130 126 122 119 118 115 114 111 109 107 105 103
30 | 138 134 130 126 122 119 118 115 114 111 109 107 105 103
31 | 138 134 130 126 122 119 118 115 114 111 109 107 105 103 101
32 | 138 126 113 107 103 95.7 89.9 85.9 84.1 82.2 80.5 79.2 77.3 76.0 74.8
33 | 138 134 130 126 122 119 118 115 114 111 109 107 105 103 101
34 | 138 126 113 107 103 95.7 89.9 85.9 84.1 82.2 80.5 79.2 77.3 76.0 74.8
35 (138 126 113 107 103 95.7 89.9 85.9 84.1 82.2 80.5 79.2 77.3 76.0 74.8
36 | 138 138 137 134 130 126 122 116 114 111 109 107 105 103 101
37 | 138 126 113 107 103 95.7 89.9 85.9 84.1 82.2 80.5 79.2 77.3 76.0 74.8
38 1138 138 137 134 130 126 122 116 114 111 109 107 105 103 101
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Table 1A (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII

Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

Line

No. 500 525 550 575 600 625 650 675 700 725 750 775 800 825 850 875 900
2 |61.6 51.2 42.1 34.3 28.0 22.7 187

3 |539 51.2 42.1 34.3 280 22.7 187

4 725 60.2 49.5 40.4 32.9 26.7 22.0

5 634 60.2 49.5 404 329 26.7 22.0

6 |61.6 51.2 42.1 34.3 280 22.7 187

7 1539 51.2 42.1 34.3 28.0 22.7 187

9 (725 60.2 49.5 40.4 32.9 26.7 22.0

11 | 725 60.2 49.5 40.4 32.9 26.7 22.0

12 (634 60.2 49.5 404 329 26.7 22.0

14 (616 51.2 42.1 34.3 280 22.7 187

15 [53.9 51.2 42.1 34.3 28.0 22.7 187

16

17

18 (993 98.0 93.3 79.6 65.4 51.4 41.7 32.9 26.5 21.3 17.2 13.9 11.1 8.73
19 (73.6 72.4 70.8 68.9 65.4 514 41.7 32.9 26.5 21.3 17.2 13.9 11.1 873
20 199.3 98.0 93.3 79.6 65.4 51.4 41.7 32.9 26.5 21.3 17.2 13.9 11.1 8.73
21 |73.6 72.4 70.8 68.9 65.4 51.4 41.7 32.9 26.5 213 17.2 13.9 11.1 8.73
22

24 199.5 92.8 75.6 61.2 49.0 40.1 32.8 27.2 234 19.6 16.7 14.7 12.9 11.0
25 |73.6 72.6 70.0 61.2 49.0 40.1 32.8 27.2 234 19.6 16.7 14.7 12.9 11.0
26 199.5 92.8 75.6 61.2 49.0 40.1 32.8 27.2 234 19.6 16.7 14.7 12.9 11.0
27 199.3 98.0 93.3 79.6 65.4 514 41.7 32.9 26.5 213 17.2 13.9 11.1 8.73
28 |73.6 72.4 70.8 68.9 65.4 51.4 41.7 32.9 26.5 21.3 17.2 13.9 11.1 8.73
29

30

31 ]99.3 98.0 93.3 79.6 65.4 51.4 41.7 32.9 26.5 21.3 17.2 13.9 11.1 8.73
32 |73.6 72.4 70.8 68.9 65.4 514 41.7 32.9 26.5 213 17.2 13.9 11.1 8.73
33 199.3 98.0 93.3 79.6 65.4 51.4 41.7 32.9 26.5 21.3 17.2 13.9 11.1 8.73
34 |73.6 72.4 70.8 68.9 65.4 514 41.7 329 26.5 213 17.2 13.9 11.1 8.73
35 |73.6 72.4 70.8 68.9 65.4 514 41.7 32.9 26.5 213 17.2 13.9 11.1 8.73
36 199.3 98.0 93.3 79.6 65.4 51.4 41.7 32.9 26.5 21.3 17.2 13.9 11.1 8.73
37 |73.6 72.4 70.8 68.9 65.4 514 41.7 32.9 26.5 213 17.2 13.9 11.1 8.73
38 199.3 98.0 93.3 79.6 654 514 41.7 32.9 26.5 21.3 17.2 13.9 11.1 8.73
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Table 1A (Cont'd)

Section I; Section lll, Classes 2 and 3;* Section VIlI, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Alloy
Desig./ Class/Con-

Line UNS dition/  Size/Thick- Group
No. Nominal Composition Product Form Spec. No. Type/Grade No. Temper ness, mm P-No. No.
1 [18Cr-8Ni Smls. tube SA-213 TP304 S30400 8 1
2 [18Cr-8Ni Smls. tube SA-213 TP304 S30400 8 1
3 [18Cr-8Ni Smls. tube SA-213 TP304H S30409 8 1
4 |18Cr-8Ni Smls. tube SA-213 TP304H S30409 8 1
5 |[18Cr-8Ni Plate SA-240 302 S30200 8 1
6 [18Cr-8Ni Plate SA-240 302 $30200 8 1
7 |18Cr-8Ni Plate SA-240 304 S30400 8 1
8 |[18Cr-8Ni Plate SA-240 304 S30400 8 1
9 |18Cr-8Ni Plate SA-240 304H S30409 8 1
10 |18Cr-8Ni Plate SA-240 304H S30409 8 1
11 |18Cr-8Ni WId. tube SA-249 TP304 $30400 8 1
12 |18Cr-8Ni WId. tube SA-249 TP304 S30400 8 1
13 |18Cr-8Ni WId. tube SA-249 TP304 S30400 8 1
14 |18Cr-8Ni WId. tube SA-249 TP304 $S30400 8 1
15 |18Cr-8Ni WId. tube SA-249 TP304H S30409 8 1
16 |18Cr-8Ni WId. tube SA-249 TP304H S30409 8 1
17 |18Cr-8Ni WId. tube SA-249 TP304H $30409 8 1
18 |18Cr-8Ni WId. tube SA-249 TP304H S30409 8 1
19 |18Cr-8Ni Smls. & wld. pipe SA-312 TP304 S30400 8 1
20 [18Cr-8Ni Smls. & wld. pipe SA-312 TP304 S30400 8 1
21 [18Cr-8Ni WId. pipe SA-312 TP304 S30400 8 1
22 [18Cr-8Ni WId. pipe SA-312 TP304 S30400 8 1
23 [18Cr-8Ni Smls. & wld. pipe SA-312 TP304H S30409 8 1
24 |18Cr-8Ni Smls. & wld. pipe SA-312 TP304H S30409 8 1
25 |18Cr-8Ni WId. pipe SA-312 TP304H S30409 8 1
26 |18Cr-8Ni WId. pipe SA-312 TP304H S30409 8 1
27 |18Cr-8Ni WId. pipe SA-358 304 S30400 1 8 1
28 |18Cr-8Ni WId. pipe SA-358 304H S30409 1 8 1
29 |18Cr-8Ni WId. pipe SA-358 304LN S30453 1 8 1
30 |18Cr-8Ni Smls. pipe SA-376 TP304 $30400 8 1
31 |18Cr-8Ni Smls. pipe SA-376 TP304 S30400 8 1
32 |18Cr-8Ni Smls. pipe SA-376 TP304H S30409 8 1
33 |18Cr-8Ni Smls. pipe SA-376 TP304H S30409 8 1
34 |18Cr-8Ni Smls. & wld. fittings SA-403 304 S30400 8 1
35 |18Cr-8Ni Smls. & wld. fittings SA-403 304H $30409 8 1
36 |18Cr-8Ni WId. pipe SA-409 TP304 $30400 8 1
37 |18Cr-8Ni Bar SA-479 302 S30200 8 1
38 |18Cr-8Ni Bar SA-479 302 $30200 8 1
39 |18Cr-8Ni Bar SA-479 304 S30400 8 1
40 [18Cr-8Ni Bar SA-479 304 S30400 8 1
41 [18Cr-8Ni Bar SA-479 304H S30409 8 1
42 118Cr-8Ni Bar SA-479 304H S30409 8 1
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2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIlII, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Applicability and Max. Temperature Limits
(NP = Not Permitted)

Min. Ten- Min. (SPT = Supports Only)
sile Yield External

Line Strength, Strength, Pressure

No. MPa MPa 1 111 VIII-1 XII Chart No. Notes

1 515 205 816 NP 816 NP HA-1 G12, T8

2 515 205 816 427 816 NP HA-1 G5, G12, T7

3 515 205 816 NP 816 NP HA-1 T8

4 515 205 816 427 816 NP HA-1 G5, T7

5 515 205 NP NP 399 343 HA-1 G5

6 515 205 NP NP 399 343 HA-1

7 515 205 816 NP 816 343 HA-1 G12, T8

8 515 205 816 427 816 343 HA-1 G5, G12, H1, T7

9 515 205 816 427 816 NP HA-1 G5, T7

10 515 205 816 NP 816 NP HA-1 T8

11 515 205 816 NP NP NP HA-1 G12, T8, W13

12 515 205 816 427 NP NP HA-1 G5, G12, T7, W12, W13
13 515 205 816 NP 816 343 HA-1 G3, G5, G12, G24, T7
14 515 205 816 NP 816 343 HA-1 G3, G12, G24, T8

15 515 205 816 NP NP NP HA-1 T8, W13

16 515 205 816 427 NP NP HA-1 G5, T7, W12, W13
17 515 205 816 NP 816 NP HA-1 G3, G5, G24, T7

18 515 205 816 NP 816 NP HA-1 G3, G24, T8

19 515 205 816 427 816 343 HA-1 G5, G12, T7, W12, W13, W14
20 515 205 816 NP 816 343 HA-1 G12, T8, W13, W14
21 515 205 816 NP 816 343 HA-1 G3, G5, G12, G24, T7
22 515 205 816 NP 816 343 HA-1 G3, G12, G24, T8

23 515 205 816 427 816 NP HA-1 G5, T7, W12, W13, W14
24 515 205 816 NP 816 NP HA-1 T8, W13, W14

25 515 205 816 NP 816 NP HA-1 G3, G5, G24, T7

26 515 205 816 NP 816 NP HA-1 G3, G24, T8

27 515 205 NP 427 NP NP HA-1 G5, w12

28 515 205 NP 427 NP NP HA-1 G5, W12

29 515 205 NP 427 NP NP HA-1 G5, w12

30 515 205 816 427 816 343 HA-1 G5, G12, H1, S11, T7
31 515 205 816 NP 816 343 HA-1 G12, H1, S11, T8

32 515 205 816 427 816 NP HA-1 G5, H1, T7

33 515 205 816 NP 816 NP HA-1 H1, T8

34 515 205 NP 427 816 343 HA-1 G5, G12, T7, W12, W14
35 515 205 NP 427 816 NP HA-1 G5, T7, W12, W14
36 515 205 NP 427 NP NP HA-1 G5, W12

37 515 205 NP 427 399 343 HA-1 G5, G24

38 515 205 NP NP 399 343 HA-1 G22

39 515 205 816 427 816 343 HA-1 G5, G12, G22, T7

40 515 205 816 NP 816 343 HA-1 G12, G22, T8

41 515 205 816 427 816 NP HA-1 G5, G22, T7

42 515 205 816 NP 816 NP HA-1 G22, T8
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Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII

2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)

Maximum Allowable Stress Values S for Ferrous Materials

(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

-30
Line to
No. 40 65 100 125 150 200 250 300 325 350 375 400 425 450 475
1 |138 126 113 107 103 95.7 89.9 85.9 84.1 82.2 80.5 79.2 77.3 76.0 74.8
2 138 138 137 134 130 126 122 116 114 111 109 107 105 103 101
3 138 126 113 107 103 95.7 89.9 85.9 84.1 82.2 80.5 79.2 77.3 76.0 74.8
4 138 138 137 134 130 126 122 116 114 111 109 107 105 103 101
5 1138 138 137 134 130 126 122 116 114 111 109 107
6 | 138 126 113 107 103 95.7 90.0 85.6 83.9 82.3 80.5 79.2
7 1138 126 113 107 103 95.7 89.9 85.9 84.1 82.2 80.5 79.2 77.3 76.0 74.8
8 |138 138 137 134 130 126 122 116 114 111 109 107 105 103 101
9 |[138 138 137 134 130 126 122 116 114 111 109 107 105 103 101
10 | 138 126 113 107 103 95.7 89.9 85.9 84.1 82.2 80.5 79.2 77.3 76.0 74.8
11 | 138 126 113 107 103 95.7 89.9 85.9 84.1 82.2 80.5 79.2 77.3 76.0 74.8
12 | 138 138 137 134 130 126 122 116 114 111 109 107 105 103 101
13 | 117 117 117 114 111 107 103 98.5 96.5 94.7 92.8 90.9 89.1 87.1 85.9
14 (117 107 96.2 91.2 87.4 81.1 76.6 72.7 71.2 70.0 68.8 67.5 66.3 65.0 63.8
15 | 138 126 113 107 103 95.7 89.9 85.9 84.1 82.2 80.5 79.2 77.3 76.0 74.8
16 | 138 138 137 134 130 126 122 116 114 111 109 107 105 103 101
17 | 117 117 117 114 111 107 103 98.5 96.5 94.7 92.8 90.9 89.1 87.1 85.9
18 | 117 107 96.2 91.2 87.4 81.1 76.6 72.7 71.2 70.0 68.8 67.5 66.3 65.0 63.8
19 | 138 138 137 134 130 126 122 116 114 111 109 107 105 103 101
20 | 138 126 113 107 103 95.7 89.9 85.9 84.1 82.2 80.5 79.2 77.3 76.0 74.8
21 | 117 117 117 114 111 107 103 98.5 96.5 94.7 92.8 90.9 89.1 87.1 85.9
22 | 117 107 96.2 91.2 87.4 81.1 76.6 72.7 71.2 70.0 68.8 67.5 66.3 65.0 63.8
23 1138 138 137 134 130 126 122 116 114 111 109 107 105 103 101
24 | 138 126 113 107 103 95.7 89.9 85.9 84.1 82.2 80.5 79.2 77.3 76.0 74.8
25 | 117 117 117 114 111 107 103 98.5 96.5 94.7 92.8 90.9 89.1 87.1 85.9
26 | 117 107 96.2 91.2 87.4 81.1 76.6 72.7 71.2 70.0 68.8 67.5 66.3 65.0 63.8
27 1138 138 137 134 130 126 122 116 114 111 109 107 105 103
28 | 138 138 137 134 130 126 122 116 114 111 109 107 105 103
29 138 138 137 134 130 126 122 116 114 111 109 107 105 103
30 | 138 138 137 134 130 126 122 116 114 111 109 107 105 103 101
31 | 138 126 113 107 103 95.7 89.9 85.9 84.1 82.2 80.5 79.2 77.3 76.0 74.8
32 | 138 138 137 134 130 126 122 116 114 111 109 107 105 103 101
33 | 138 126 113 107 103 95.7 89.9 85.9 84.1 82.2 80.5 79.2 77.3 76.0 74.8
34 | 138 138 137 134 130 126 122 116 114 111 109 107 105 103 101
35 (138 138 137 134 130 126 122 116 114 111 109 107 105 103 101
36 | 138 138 137 134 130 126 122 116 114 111 109 107 105 103
37 | 138 138 137 134 130 126 122 116 114 111 109 107 105 103
38 | 138 126 113 107 103 95.7 90.0 85.6 83.9 82.3 80.5 79.2
39 | 138 138 137 134 130 126 122 116 114 111 109 107 105 103 101
40 | 138 126 113 107 103 95.7 89.9 85.9 84.1 82.2 80.5 79.2 77.3 76.0 74.8
41 | 138 138 137 134 130 126 122 116 114 111 109 107 105 103 101
42 1138 126 113 107 103 95.7 89.9 85.9 84.1 82.2 80.5 79.2 77.3 76.0 74.8
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2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII

Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

Line

No. 500 525 550 575 600 625 650 675 700 725 750 775 800 825 850 875 900
1 |73.6 72.4 70.8 68.9 65.4 51.4 41.7 32.9 26.5 21.3 17.2 13.9 11.1 8.73
2 1993 98.0 93.3 79.6 65.4 514 41.7 32.9 26.5 213 17.2 13.9 11.1 8.73
3 |736 724 70.8 68.9 65.4 514 41.7 32.9 26.5 213 17.2 13.9 11.1 8.73
4 [99.3 98.0 93.3 79.6 65.4 51.4 41.7 32.9 26.5 21.3 17.2 13.9 11.1 8.73
5

7 |73.6 72.4 70.8 68.9 65.4 51.4 41.7 32.9 26.5 21.3 17.2 13.9 11.1 8.73
8 1993 98.0 93.3 79.6 65.4 514 41.7 329 26.5 21.3 17.2 13.9 11.1 8.73
9 [99.3 98.0 93.3 79.6 654 514 41.7 32.9 26.5 21.3 17.2 13.9 11.1 873
10 (73.6 724 70.8 68.9 65.4 514 41.7 32.9 26.5 213 17.2 13.9 11.1 8.73
11 (73.6 72.4 70.8 68.9 654 514 41.7 32.9 26.5 21.3 17.2 13.9 11.1 873
12 {993 98.0 93.3 79.6 65.4 51.4 41.7 32.9 26.5 21.3 17.2 13.9 11.1 8.73
13 [84.0 83.2 79.0 67.3 55.4 44.1 35.5 28.0 22.2 182 15.0 12.3 9.83 7.33
14 [62.6 61.3 60.1 58.6 55.4 44.1 35.5 28.0 22.2 182 15.0 12.3 9.83 7.33
15 [73.6 72.4 70.8 68.9 65.4 51.4 41.7 32.9 26.5 21.3 17.2 13.9 11.1 8.73
16 [99.3 98.0 93.3 79.6 65.4 514 41.7 32.9 26.5 213 17.2 13.9 11.1 8.73
17 |84.0 83.2 79.0 67.3 554 44.1 35.5 28.0 22.2 182 15.0 12.3 9.83 7.33
18 [62.6 61.3 60.1 58.6 554 44.1 35.5 28.0 22.2 182 15.0 12.3 9.83 7.33
19 (993 98.0 93.3 79.6 65.4 514 41.7 32.9 26.5 21.3 17.2 13.9 11.1 873
20 |73.6 72.4 70.8 68.9 65.4 51.4 41.7 32.9 26.5 21.3 17.2 13.9 11.1 8.73
21 |84.0 83.2 79.0 67.3 55.4 44.1 35.5 28.0 22.2 182 15.0 12.3 9.83 7.33
22 162.6 61.3 60.1 58.6 55.4 44.1 35.5 28.0 22.2 182 15.0 12.3 9.83 7.33
23 199.3 98.0 93.3 79.6 65.4 51.4 41.7 32.9 26.5 21.3 17.2 13.9 11.1 8.73
24 |73.6 72.4 70.8 68.9 65.4 514 41.7 32.9 26.5 21.3 17.2 13.9 11.1 8.73
25 184.0 83.2 79.0 67.3 55.4 44.1 35.5 28.0 22.2 182 15.0 12.3 9.83 7.33
26 |62.6 61.3 60.1 58.6 55.4 44.1 35.5 28.0 22.2 182 15.0 12.3 9.83 7.33
27

28

29

30 ]99.3 98.0 93.3 79.6 65.4 514 41.7 32.9 26.5 213 17.2 13.9 11.1 8.73
31 |73.6 72.4 70.8 68.9 65.4 51.4 41.7 32.9 26.5 213 17.2 13.9 11.1 8.73
32 199.3 98.0 93.3 79.6 65.4 514 41.7 32.9 26.5 213 17.2 13.9 11.1 8.73
33 |73.6 72.4 70.8 68.9 65.4 51.4 41.7 32.9 26.5 21.3 17.2 13.9 11.1 8.73
34 199.3 98.0 93.3 79.6 65.4 514 41.7 329 26.5 213 17.2 13.9 11.1 8.73
35 199.3 98.0 93.3 79.6 65.4 514 41.7 329 26.5 213 17.2 13.9 11.1 8.73
36

37

39 199.3 98.0 93.3 79.6 65.4 51.4 41.7 329 26.5 21.3 17.2 13.9 11.1 8.73
40 |73.6 72.4 70.8 68.9 65.4 514 41.7 32.9 26.5 213 17.2 13.9 11.1 8.73
41 [99.3 98.0 93.3 79.6 65.4 51.4 41.7 32.9 26.5 21.3 17.2 13.9 11.1 8.73
42 173.6 72.4 70.8 68.9 65.4 514 41.7 32.9 26.5 213 17.2 13.9 11.1 8.73
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2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIlI, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

ottt et
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PEEEE 222X 2222

Alloy
Desig./ Class/Con-

Line UNS dition/  Size/Thick- Group
No. Nominal Composition Product Form Spec. No. Type/Grade No. Temper ness, mm P-No. No.
1 [18Cr-8Ni WId. tube SA-688 TP304 S30400 .. 8 1
2 [18Cr-8Ni WId. tube SA-688 TP304 S30400 .. 8 1
3 [18Cr-8Ni WId. tube SA-688 TP304 S30400 .. 8 1
4 [18Cr-8Ni WId. pipe SA-813 TP304 S30400 8 1
5 |[18Cr-8Ni WId. pipe SA-813 TP304H S30409 8 1
6 [18Cr-8Ni WId. pipe SA-814 TP304 S30400 8 1
7 |18Cr-8Ni WId. pipe SA-814 TP304H S30409 8 1
8 [18Cr-8Ni Bar SA/JIS G4303 SUS302 8 1
9 |18Cr-8Ni Bar SA/JIS G4303 SUS304 8 1
10 |18Cr-8Ni Plate SA/EN 10028-7 X5CrNi18-10 <75 8 1
11 |18Cr-8Ni Plate SA/EN 10028-7 X5CrNi18-10 <75 8 1
12 |18Cr-8Ni Castings SA-351 CF3A J92500 8 1
13 |18Cr-8Ni Castings SA-351 CF3A J92500 8 1
14 |18Cr-8Ni Castings SA-351 CF8A ]92600 8 1
15 |18Cr-8Ni Castings SA-351 CF8A ]92600 8 1
16 |18Cr-8Ni Cast pipe SA-451 CPF3A ]92500 8 1
17 |18Cr-8Ni Cast pipe SA-451 CPF8A ]92600 8 1
18 |18Cr-8Ni-N Forgings SA-182 F304LN S30453 .. >125 8 1
19 |18Cr-8Ni-N Forgings SA-965 F304LN S30453 8 1
20 [18Cr-8Ni-N Forgings SA-182 F304LN S30453 .. <125 8 1
21 [18Cr-8Ni-N Smls. tube SA-213 TP304LN S30453 8 1
22 [18Cr-8Ni-N Plate SA-240 304LN S30453 8 1
23 [18Cr-8Ni-N WId. tube SA-249 TP304LN S30453 8 1
24 [18Cr-8Ni-N Smls. & wld. pipe SA-312 TP304LN S30453 8 1
25 [18Cr-8Ni-N Smls. pipe SA-376 TP304LN S30453 8 1
26 |[18Cr-8Ni-N Smls. & wld. fittings SA-403 304LN S30453 WP 8 1
27 |[18Cr-8Ni-N Bar SA-479 304LN S30453 8 1
28 [18Cr-8Ni-N WId. tube SA-688 TP304LN S30453 8 1
29 [18Cr-8Ni-N WId. pipe SA-813 TP304LN S30453 8 1
30 |18Cr-8Ni-N WI1d. pipe SA-814 TP304LN S30453 8 1
31 [18Cr-8Ni-N Forgings SA-182 F304N S30451 8 1
32 [18Cr-8Ni-N Smls. tube SA-213 TP304N S30451 8 1
33 |18Cr-8Ni-N Smls. tube SA-213 TP304N S30451 8 1
34 |18Cr-8Ni-N Plate SA-240 304N S30451 8 1
35 |18Cr-8Ni-N Plate SA-240 304N S30451 8 1
36 |18Cr-8Ni-N WId. tube SA-249 TP304N S30451 8 1
37 |18Cr-8Ni-N WId. tube SA-249 TP304N S30451 8 1
38 |18Cr-8Ni-N WId. tube SA-249 TP304N S30451 8 1
39 |18Cr-8Ni-N WId. tube SA-249 TP304N S30451 8 1
40 [18Cr-8Ni-N WId. tube SA-249 TP304N S30451 8 1
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2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Applicability and Max. Temperature Limits
(NP = Not Permitted)

Min. Ten- Min. (SPT = Supports Only)
sile Yield External

Line Strength, Strength, Pressure

No. MPa MPa 1 111 VIII-1 XII Chart No. Notes

1 515 205 NP 427 NP NP HA-1 G5, W12

2 515 205 NP NP 816 343 HA-1 G5, G12, G24, T7

3 515 205 NP NP 816 343 HA-1 G12, G24, T8

4 515 205 NP 427 NP NP HA-1 G5, W12

5 515 205 NP 427 NP NP HA-1 G5, W12

6 515 205 NP 427 NP NP HA-1 G5, W12

7 515 205 NP 427 NP NP HA-1 G5, W12

8 520 205 NP 427 399 NP HA-1 G5, G24

9 520 205 816 427 816 NP HA-1 G5, G12, G22, T7
10 520 210 NP NP 550 NP HA-1 G5

11 520 210 NP NP 550 NP HA-1

12 530 240 NP 343 371 343 HA-3 G1, G5, G16, G17, G19
13 530 240 NP NP 371 343 HA-3 G1, G19

14 530 240 NP 343 343 343 HA-1 G1, G5, G16, G17, G19
15 530 240 NP NP 343 343 HA-1 G1, G19

16 530 240 NP 343 NP NP HA-3 G5, G16, G17, G19
17 530 240 NP 343 NP NP HA-1 G5, G16, G17, G19
18 485 205 NP 427 427 NP HA-1 G5

19 485 205 NP 427 427 NP HA-1 G5

20 515 205 NP 427 427 NP HA-1 G5

21 515 205 NP 427 427 NP HA-1 G5

22 515 205 NP 427 427 NP HA-1 G5

23 515 205 NP 427 427 NP HA-1 G5, W12, W14
24 515 205 NP 427 427 NP HA-1 G5, W12, W14
25 515 205 NP 427 427 NP HA-1 G5

26 515 205 NP 427 427 NP HA-1 G5, W12, W14
27 515 205 NP 427 427 NP HA-1 G5

28 515 205 NP 427 427 NP HA-1 G5, W12, W14
29 515 205 NP 427 427 NP HA-1 G5, W12, W14
30 515 205 NP 427 427 NP HA-1 G5, W12, W14
31 550 240 NP 427 NP NP HA-1 G5

32 550 240 649 427 649 NP HA-1 G5, G12, T7

33 550 240 649 NP 649 NP HA-1 G12, T8

34 550 240 NP 427 649 343 HA-1 G5, G12, T7

35 550 240 NP NP 649 343 HA-1 G12, T8

36 550 240 649 NP NP NP HA-1 G5, G12, T7, W13
37 550 240 649 NP NP NP HA-1 G12, T8, W13

38 550 240 649 NP NP NP HA-1 G3, G5, G12, T5
39 550 240 649 NP 649 343 HA-1 G3, G12, G24, T8
40 550 240 NP NP 649 343 HA-1 G5, G12, G24, T5
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Section I; Section Ill, Classes 2 and 3;* Section VIII, Division 1; and Section XII

2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)

Maximum Allowable Stress Values S for Ferrous Materials

(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

-30

Line to

No. 40 65 100 125 150 200 250 300 325 350 375 400 425 450 475

1 |138 138 137 134 130 126 122 116 114 111 109 107 105 103

2 | 117 117 117 114 111 107 103 98.5 96.5 94.7 92.8 90.9 89.1 87.1 85.9

3 1117 107 96.2 91.2 87.4 81.1 76.6 72.7 71.2 70.0 68.8 67.5 66.3 65.0 63.8
4 1138 138 137 134 130 126 122 116 114 111 109 107 105 103

5 1138 138 137 134 130 126 122 116 114 111 109 107 105 103

6 | 138 138 137 134 130 126 122 116 114 111 109 107 105 103

7 1138 138 137 134 130 126 122 116 114 111 109 107 105 103

8 | 138 138 137 134 130 126 122 116 114 111 109 107 105 103

9 |[138 138 137 134 130 126 122 116 114 111 109 107 105 103 101
10 | 140 140 139 134 131 127 124 118 115 113 111 108 106 104 103
11 | 140 125 115 109 105 97.1 91.5 87.2 85.3 83.5 81.9 80.3 78.8 77.3 75.9
12 | 152 148 142 138 134 130 128 128 128 128 127

13 | 152 143 133 126 120 112 105 100 97.9 96.0 94.2

14 | 152 148 142 138 134 130 128 128 128 128

15 | 152 143 133 126 120 112 105 100 97.9 96.0

16 | 152 148 142 138 134 130 128 128 128 128

17 | 152 148 142 138 134 130 128 128 128 128

18 | 138 134 130 126 122 119 118 115 114 111 109 107 105 103

19 | 138 134 130 126 122 119 118 115 114 111 109 107 105 103

20 | 138 138 137 134 130 126 122 116 114 111 109 107 105 103

21 | 138 138 137 134 130 126 122 116 114 111 109 107 105 103

22 1138 138 137 134 130 126 122 116 114 111 109 107 105 103

23 1138 138 137 134 130 126 122 116 114 111 109 107 105 103

24 | 138 138 137 134 130 126 122 116 114 111 109 107 105 103

25 1138 138 137 134 130 126 122 116 114 111 109 107 105 103

26 | 138 138 137 134 130 126 122 116 114 111 109 107 105 103

27 1138 138 137 134 130 126 122 116 114 111 109 107 105 103

28 | 138 138 137 134 130 126 122 116 114 111 109 107 105 103

29 138 138 137 134 130 126 122 116 114 111 109 107 105 103

30 | 138 138 137 134 130 126 122 116 114 111 109 107 105 103

31 | 158 158 158 154 149 141 132 125 122 120 118 116 115 113
32 | 158 158 158 154 149 141 132 125 122 120 118 116 115 113 111
33 | 158 144 129 121 115 105 97.6 92.9 90.9 89.3 88.0 86.1 84.9 83.7 81.8
34 | 158 158 158 154 149 141 132 125 122 120 118 116 115 113 111
35 | 158 144 129 121 115 105 97.6 929 90.9 89.3 88.0 86.1 84.9 83.7 81.8
36 | 158 158 158 154 149 141 132 125 122 120 118 116 115 113 111
37 | 158 144 129 121 115 105 97.6 929 90.9 89.3 88.0 86.1 84.9 83.7 81.8
38 | 134 134 133 131 127 120 112 106 104 102 100 99.2 97.4 95.4 94.2
39 | 134 122 110 103 97.7 88.9 829 79.1 77.2 75.5 74.3 73.0 72.4 71.3 69.4
40 1134 134 133 131 127 120 112 106 104 102 100 99.2 97.4 95.4 94.2
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2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

Line

500

525

550

575

600

625

650

700

w N =

N O U1

12
13
14
15
16
17

18
19
20
21

22
23
24
25

26
27
28
29
30

31
32
33
34
35

36
37
38
39
40

84.0
62.6

99.3
101
74.6

109
80.5
109
80.5

109
80.5
92.5
68.0
92.5

83.2
61.3

98.0
97.5
73.2

106
78.8
106
78.8

106
78.8
90.5
66.7
90.5

79.0
60.1

93.3
95.6
71.8

98.3
77.3
98.3
77.3

98.3
77.3
83.9
65.9
83.9

67.3
58.6

78.6
74.0
78.6
74.0

78.6
74.0
66.4
63.0
66.4

554
554

65.4

64.3
64.3
64.3
64.3

64.3
64.3
54.5
54.5
54.5

44.1
44.1

514

51.4
514
51.4
51.4

51.4
51.4
44.1
44.1
44.1

355
355

41.7

41.6
41.6
41.6
41.6

41.6
41.6
35.5
355
355

222
22.2

26.5
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2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)

Section I; Section lll, Classes 2 and 3;* Section VIlII, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Alloy
Desig./ Class/Con-

Line UNS dition/  Size/Thick- Group
No. Nominal Composition Product Form Spec. No. Type/Grade No. Temper ness, mm P-No. No.
1 [18Cr-8Ni-N Smls. & wld. pipe SA-312 TP304N S30451 8 1
2 [18Cr-8Ni-N Smls. & wld. pipe SA-312 TP304N S30451 8 1
3 [18Cr-8Ni-N WId. pipe SA-312 TP304N S30451 8 1
4 |18Cr-8Ni-N WId. pipe SA-312 TP304N S30451 8 1
5 [18Cr-8Ni-N WId. pipe SA-358 304N S30451 1 8 1
6 [18Cr-8Ni-N Smls. pipe SA-376 TP304N S30451 8 1
7 |18Cr-8Ni-N Smls. pipe SA-376 TP304N S30451 8 1
8 [18Cr-8Ni-N Smls. & wld. fittings SA-403 304N S30451 8 1
9 |18Cr-8Ni-N Bar SA-479 304N S30451 8 1
10 |18Cr-8Ni-N Bar SA-479 304N S30451 8 1
11 |18Cr-8Ni-N WId. tube SA-688 TP304N S30451 8 1
12 |18Cr-8Ni-N WId. tube SA-688 TP304N S30451 8 1
13 |18Cr-8Ni-N WId. tube SA-688 TP304N S30451 8 1
14 |18Cr-8Ni-N WId. pipe SA-813 TP304N S30451 8 1
15 |18Cr-8Ni-N WId. pipe SA-814 TP304N S30451 8 1
16 |18Cr-8Ni-N Forgings SA-965 F304N S30451 8 1
17 |18Cr-8Ni-N Forgings SA-965 F304N S30451 8 1
18 |18Cr-8Ni-4Si-N Bar SA-479 $21800 8 3
19 |18Cr-10Ni-Cb Forgings SA-965 F348H $34809 8 1
20 [18Cr-10Ni-Cb Forgings SA-965 F348H S34809 8 1
21 [18Cr-10Ni-Cb Castings SA-351 CF8C J92710 8 1
22 [18Cr-10Ni-Cb Castings SA-351 CF8C ]92710 8 1
23 [18Cr-10Ni-Cb Castings SA-351 CF8C J92710 8 1
24 [18Cr-10Ni-Cb Cast pipe SA-451 CPF8C ]92710 8 1
25 [18Cr-10Ni-Cb Forgings SA-182 F347 S34700 .. >125 8 1
26 [18Cr-10Ni-Cb Forgings SA-965 F347 S34700 8 1
27 [18Cr-10Ni-Cb Forgings SA-965 F347 S34700 8 1
28 [18Cr-10Ni-Cb Forgings SA-182 F347H S34709 .. >125 8 1
29 [18Cr-10Ni-Cb Forgings SA-182 F347H S34709 .. >125 8 1
30 |18Cr-10Ni-Cb Forgings SA-965 F347H S34709 8 1
31 |18Cr-10Ni-Cb Forgings SA-965 F347H S34709 8 1
32 |18Cr-10Ni-Cb Forgings SA-182 F348 S34800 .. >125 8 1
33 |18Cr-10Ni-Cb Forgings SA-182 F348 S34800 .. >125 8 1
34 |18Cr-10Ni-Cb Forgings SA-965 F348 S34800 8 1
35 |18Cr-10Ni-Cb Forgings SA-965 F348 S34800 .. 8 1
36 |18Cr-10Ni-Cb Forgings SA-182 F348H S34809 .. >125 8 1
37 |18Cr-10Ni-Cb Forgings SA-182 F348H S34809 .. >125 8 1
38 |18Cr-10Ni-Cb Forgings SA-182 F347 S34700 .. <125 8 1
39 |18Cr-10Ni-Cb Forgings SA-182 F347 S34700 .. <125 8 1
40 [18Cr-10Ni-Cb Smls. tube SA-213 TP347 S34700 8 1
41 [18Cr-10Ni-Cb Smls. tube SA-213 TP347 S34700 8 1
42 [18Cr-10Ni-Cb Plate SA-240 347 S34700 8 1
43 [18Cr-10Ni-Cb Plate SA-240 347 S34700 8 1
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2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Applicability and Max. Temperature Limits
(NP = Not Permitted)

Min. Ten- Min. (SPT = Supports Only)
sile Yield External

Line Strength, Strength, Pressure

No. MPa MPa 1 111 VIII-1 XII Chart No. Notes

1 550 240 649 427 649 343 HA-1 G5, G12, T7, W12, W13, W14

2 550 240 649 NP 649 343 HA-1 G12, T8, W13, W14

3 550 240 649 NP 649 343 HA-1 G3, G5, G12, G24, TS

4 550 240 649 NP 649 343 HA-1 G3, G12, G24, T8

5 550 240 NP 427 NP NP HA-1 G5, W12

6 550 240 649 427 649 343 HA-1 G5, G12, H1, T7

7 550 240 649 NP 649 343 HA-1 G12, H1, T8

8 550 240 NP 427 649 343 HA-1 G5, T7, W12, W14

9 550 240 649 NP NP NP HA-1 G12, T8

10 550 240 649 427 NP NP HA-1 G5, G12, T7

11 550 240 NP 427 NP NP HA-1 G5, W12

12 550 240 NP NP 649 343 HA-1 G5, G12, G24, T7
13 550 240 NP NP 649 343 HA-1 G12, G24, T8

14 550 240 NP 427 NP NP HA-1 G5, W12

15 550 240 NP 427 NP NP HA-1 G5, W12

16 550 240 NP 427 649 343 HA-1 G5, G12, T7

17 550 240 NP NP 649 343 HA-1 G12, T8

18 655 345 NP 427 NP NP HA-6

19 450 170 NP NP 816 NP HA-2 G5, H2, T9

20 450 170 NP NP 816 NP HA-2 H2, T9

21 485 205 NP 427 NP NP HA-2 G5, G16, G17, G19
22 485 205 NP NP 816 343 HA-2 G1, G5, G12, G19, T7
23 485 205 NP NP 816 343 HA-2 G1, G12, G19, T7
24 485 205 NP 427 NP NP HA-2 G5, G16, G17, G19
25 485 205 816 427 816 343 HA-2 G5, G12, T7

26 485 205 816 427 816 343 HA-2 G5, G12, H1, T7
27 485 205 816 NP 816 343 HA-2 G12, H1, T7

28 485 205 816 NP NP NP HA-2 H2, T9

29 485 205 816 427 816 NP HA-2 G5, H2, T8

30 485 205 NP NP 816 NP HA-2 H2, T9

31 485 205 NP 427 816 NP HA-2 G5, H2, T8

32 485 205 816 NP NP NP HA-2 T7

33 485 205 816 427 816 343 HA-2 G5, G12, T7

34 485 205 NP NP 816 343 HA-2 G5, G12, H1, T7
35 485 205 NP NP 816 343 HA-2 G12, H1, T7

36 485 205 816 NP NP NP HA-2 T9

37 485 205 816 427 816 NP HA-2 G5, T8

38 515 205 816 427 816 NP HA-2 G5, G12, H1, T6
39 515 205 816 NP 816 NP HA-2 G12, H1, T7

40 515 205 816 427 816 NP HA-2 G5, G12, H1, T6
41 515 205 816 NP 816 NP HA-2 G12, H1, T7

42 515 205 816 427 816 343 HA-2 G5, G12, T6

43 515 205 816 NP 816 343 HA-2 G12, T7
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Section I; Section Ill, Classes 2 and 3;* Section VIII, Division 1; and Section XII

2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)

Maximum Allowable Stress Values S for Ferrous Materials

(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

-30
Line to
No. 40 65 100 125 150 200 250 300 325 350 375 400 425 450 475
1 |158 158 158 154 149 141 132 125 122 120 118 116 115 113 111
2 | 158 144 129 121 115 105 97.6 929 90.9 89.3 88.0 86.1 84.9 83.7 81.8
3 1134 134 133 131 127 120 112 106 104 102 100 99.2 97.4 95.4 94.2
4 | 134 122 110 103 97.7 88.9 82.9 79.1 77.2 75.5 74.3 73.0 72.4 71.3 69.4
5 |158 158 158 154 149 141 132 125 122 120 118 116 115 113
6 | 158 158 158 154 149 141 132 125 122 120 118 116 115 113 111
7 1158 144 129 121 115 105 97.6 92.9 90.9 89.3 88.0 86.1 84.9 83.7 81.8
8 | 158 158 158 154 149 141 132 125 122 120 118 116 115 113 111
9 |[158 144 129 121 115 105 97.6 92.9 90.9 89.3 88.0 86.1 84.9 83.7 81.8
10 | 158 158 158 154 149 141 132 125 122 120 118 116 115 113 111
11 | 158 158 158 154 149 141 132 125 122 120 118 116 115 113
12 | 134 134 133 131 127 120 112 106 104 102 100 99.2 97.4 95.4 94.2
13 | 134 122 110 103 97.7 88.9 82.9 79.1 77.2 75.5 74.3 73.0 72.4 71.3 69.4
14 | 158 158 158 154 149 141 132 125 122 120 118 116 115 113
15 | 158 158 158 154 149 141 132 125 122 120 118 116 115 113
16 | 158 158 158 154 149 141 132 125 122 120 118 116 115 113 111
17 | 158 144 129 121 115 105 97.6 92.9 90.9 89.3 88.0 86.1 84.9 83.7 81.8
18 | 187 185 176 164 152 137 128 123 121 119 118 116 116 115
19 | 115 115 115 114 112 107 103 101 101 101 101 101 101 100 100
20 | 115 110 105 101 98.5 92.2 87.1 83.0 81.6 80.3 79.2 78.6 78.0 77.3 77.2
21 | 138 135 131 126 121 115 111 108 108 108 108 108 108 108
22 1138 135 131 126 121 115 111 109 109 108 108 108 108 108 108
23 138 132 126 122 118 111 105 99.8 97.9 96.1 95.0 94.4 93.8 93.2 92.5
24 (138 135 131 126 121 115 111 108 108 108 108 108 108 108
25 1138 135 131 126 121 115 111 109 109 108 108 108 108 108 108
26 | 138 135 131 126 121 115 111 109 109 108 108 108 108 108 108
27 1138 132 126 122 118 111 105 99.8 97.9 96.1 95.0 94.4 93.8 93.2 92.5
28 | 138 132 126 122 118 111 105 99.8 97.9 96.1 95.0 94.4 93.8 93.2 92.5
29 138 135 131 126 121 115 111 108 108 108 108 108 108 108 108
30 | 138 132 126 122 118 111 105 99.8 97.9 96.1 95.0 94.4 93.8 93.2 92.5
31 | 138 135 131 126 121 115 111 108 108 108 108 108 108 108 108
32 | 138 132 126 122 118 111 105 99.8 97.9 96.1 95.0 94.4 93.8 93.2 92.5
33 | 138 135 131 126 121 115 111 109 109 108 108 108 108 108 108
34 | 138 135 131 126 121 115 111 109 109 108 108 108 108 108 108
35 | 138 132 126 122 118 111 105 99.8 97.9 96.1 95.0 94.4 93.8 93.2 92.5
36 | 138 132 126 122 118 111 105 99.8 97.9 96.1 95.0 94.4 93.8 93.2 92.5
37 | 138 135 131 126 121 115 111 108 108 108 108 108 108 108 108
38 | 138 138 137 134 129 123 119 117 116 116 116 116 116 116 115
39 | 138 132 126 122 118 111 105 99.8 97.9 96.1 95.0 94.4 93.8 93.2 92.5
40 | 138 138 137 134 129 123 119 117 116 116 116 116 116 116 115
41 | 138 132 126 122 118 111 105 99.8 97.9 96.1 95.0 94.4 93.8 93.2 92.5
42 1138 138 137 134 129 123 119 117 116 116 116 116 116 116 115
43 1138 132 126 122 118 111 105 99.8 97.9 96.1 95.0 94.4 93.8 93.2 92.5

104

‘panwiad sI uonnguisip 1o uonanpoJdal Jayuny oN

'Sgv Sdv Jasn pazuouyine Aq 00S0- 8T:60:£2 S2-80-ET0Z U0 papeojumop Adod siyL *(W09:19811Syda)y MMma) U] ‘OiIualds uoswoyl Aq Sgv 01 pasuadl| [eusrew payybuido)d



2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII

Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

Line

No. 500 525 550 575 600 625 650 675 700 725 750 775 800 825 850 875 900
1 109 106 98.3 78.6 64.3 51.4 41.6

2 1805 78.8 77.3 74.0 64.3 514 41.6

3 1925 90.5 83.9 66.4 54.5 44.1 355

4 |68.0 66.7 65.9 63.0 54.5 44.1 35.5

6 |109 106 98.3 78.6 64.3 514 41.6

7 1805 78.8 77.3 74.0 64.3 51.4 41.6

8 |109 106 98.3 78.6 64.3 514 41.6

9 |[80.5 78.8 77.3 74.0 64.3 514 41.6

10 | 109 106 98.3 78.6 64.3 51.4 41.6

12 [925 90.5 83.9 66.4 54.5 44.1 35.5

13 [68.0 66.7 65.9 63.0 54.5 44.1 35.5

14

16 |109 106 98.3 78.6 64.3 514 41.6

17 |80.5 78.8 77.3 74.0 64.3 514 41.6

18

19 (99.7 98.6 97.3 95.8 91.3 70.9 53.9 414 31.9 23.9 188 14.6 10.8 7.83
20 |77.2 77.2 76.9 76.5 75.6 70.9 53.9 41.4 31.9 23.9 188 14.6 10.8 7.83
22 1107 106 98.3 77.2 57.7 39.9 30.0 232 16.3 11.2 8.93 7.08 577 5.32
23 1924 92.4 90.3 77.2 57.7 39.9 30.0 232 16.3 11.2 8.93 7.08 577 5.32
24

25 1107 106 98.3 77.2 57.7 39.9 30.0 232 16.3 11.2 8.93 7.08 577 5.32
26 107 106 98.3 77.2 57.7 39.9 30.0 232 16.3 11.2 8.93 7.08 577 5.32
27 1924 92.4 90.3 77.2 57.7 39.9 30.0 232 16.3 11.2 893 7.08 577 5.32
28 192.4 92.4 92.4 92.2 89.1 69.3 53.9 414 31.8 23.9 188 14.6 10.8 7.83
29 1107 106 105 103 92.3 69.3 53.9 414 31.8 23.9 188 14.6 10.8 7.83
30 (92.4 92.4 92.4 92.2 89.1 69.3 53.9 41.4 31.8 23.9 188 14.6 108 7.83
31 |107 106 105 103 92.3 69.3 53.9 41.4 31.8 23.9 188 14.6 10.8 7.83
32 1924 92.4 90.3 77.2 57.7 39.9 30.0 232 16.3 11.2 8.93 7.08 577 5.32
33 107 106 98.3 77.2 57.7 39.9 30.0 232 16.3 11.2 8.93 7.08 577 5.32
34 1107 106 98.3 77.2 57.7 39.9 30.0 232 16.3 11.2 8.93 7.08 577 5.32
35 1924 92.4 90.3 77.2 57.7 39.9 30.0 232 16.3 11.2 893 7.08 577 5.32
36 |92.4 92.4 92.4 92.2 89.1 69.3 53.9 41.4 31.8 23.9 188 14.6 10.8 7.83
37 1107 106 105 103 92.3 69.3 53.9 414 31.8 23.9 188 14.6 10.8 7.83
38 [115 113 99.8 77.2 57.7 39.9 30.0 23.2 16.3 11.2 893 7.08 577 532
39 1924 92.4 90.3 77.2 57.7 39.9 30.0 232 16.3 11.2 893 7.08 577 5.32
40 |115 113 99.8 77.2 57.7 39.9 30.0 232 16.3 11.2 893 7.08 577 5.32
41 924 92.4 90.3 77.2 57.7 39.9 30.0 232 16.3 11.2 8.93 7.08 577 5.32
42 | 115 113 99.8 77.2 57.7 39.9 30.0 232 16.3 11.2 893 7.08 577 5.32
43 1924 92.4 90.3 77.2 57.7 39.9 30.0 232 16.3 11.2 8.93 7.08 577 5.32
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2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)

Section I; Section lll, Classes 2 and 3;* Section VIlII, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Alloy
Desig./ Class/Con-

Line UNS dition/  Size/Thick- Group
No. Nominal Composition Product Form Spec. No. Type/Grade No. Temper ness, mm P-No. No.
1 [18Cr-10Ni-Cb WId. tube SA-249 TP347 S34700 8 1
2 |18Cr-10Ni-Cb WId. tube SA-249 TP347 S34700 8 1
3 [18Cr-10Ni-Cb WId. tube SA-249 TP347 S34700 8 1
4 ]18Cr-10Ni-Cb WId. tube SA-249 TP347 S34700 8 1
5 [18Cr-10Ni-Cb Smls. & wld. pipe SA-312 TP347 S34700 8 1
6 [18Cr-10Ni-Cb Smls. & wld. pipe SA-312 TP347 S34700 8 1
7 |18Cr-10Ni-Cb WId. pipe SA-312 TP347 S34700 8 1
8 [18Cr-10Ni-Cb WId. pipe SA-312 TP347 S34700 8 1
9 |18Cr-10Ni-Cb WId. pipe SA-358 347 S34700 1 8 1
10 |18Cr-10Ni-Cb Smls. pipe SA-376 TP347 S34700 8 1
11 |18Cr-10Ni-Cb Smls. pipe SA-376 TP347 S34700 8 1
12 |18Cr-10Ni-Cb Smls. & wld. fittings SA-403 347 S34700 8 1
13 |18Cr-10Ni-Cb WId. pipe SA-409 TP347 S34700 8 1
14 |18Cr-10Ni-Cb Bar SA-479 347 S34700 8 1
15 |18Cr-10Ni-Cb Bar SA-479 347 S34700 8 1
16 |18Cr-10Ni-Cb WId. pipe SA-813 TP347 S34700 8 1
17 |18Cr-10Ni-Cb Forgings SA-182 F347H S34709 .. <125 8 1
18 |18Cr-10Ni-Cb Forgings SA-182 F347H S34709 .. <125 8 1
19 |18Cr-10Ni-Cb Smls. tube SA-213 TP347H S34709 8 1
20 [18Cr-10Ni-Cb Smls. tube SA-213 TP347H S34709 8 1
21 [18Cr-10Ni-Cb Plate SA-240 347H S34709 8 1
22 [18Cr-10Ni-Cb Plate SA-240 347H S34709 8 1
23 [18Cr-10Ni-Cb WId. tube SA-249 TP347H S34709 8 1
24 |18Cr-10Ni-Cb WId. tube SA-249 TP347H S34709 8 1
25 [18Cr-10Ni-Cb WId. tube SA-249 TP347H S34709 8 1
26 [18Cr-10Ni-Cb WId. tube SA-249 TP347H S34709 8 1
27 [18Cr-10Ni-Cb Smls. & wld. pipe SA-312 TP347H S34709 8 1
28 [18Cr-10Ni-Cb Smls. & wld. pipe SA-312 TP347H S34709 8 1
29 [18Cr-10Ni-Cb WId. pipe SA-312 TP347H S34709 8 1
30 |18Cr-10Ni-Cb WId. pipe SA-312 TP347H S34709 8 1
31 |18Cr-10Ni-Cb Smls. pipe SA-376 TP347H S34709 8 1
32 |18Cr-10Ni-Cb Smls. pipe SA-376 TP347H S34709 8 1
33 |18Cr-10Ni-Cb Smls. & wld. fittings SA-403 347H S34709 8 1
34 |18Cr-10Ni-Cb Bar SA-479 347H S34709 8 1
35 |18Cr-10Ni-Cb Bar SA-479 347H S34709 8 1
36 |18Cr-10Ni-Cb WId. pipe SA-813 TP347H S34709 8 1
37 |18Cr-10Ni-Cb WId. pipe SA-814 TP347H S34709 8 1
38 |18Cr-10Ni-Cb Smls. tube SA-213 TP347LN S34751 8 1
39 |18Cr-10Ni-Cb Smls. tube SA-213 TP347LN S34751 8 1
40 [18Cr-10Ni-Cb Smls. pipe SA-312 TP347LN S34751 8 1
41 [18Cr-10Ni-Cb Smls. pipe SA-312 TP347LN S34751 8 1
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2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Applicability and Max. Temperature Limits

(NP = Not Permitted)

Min. Ten- Min. (SPT = Supports Only)
sile Yield External

Line Strength, Strength, Pressure

No. MPa MPa 1 111 VIII-1 XII Chart No. Notes

1 515 205 816 NP NP NP HA-2 G12, T7, W13

2 515 205 816 427 NP NP HA-2 G5, G12, T6, W12, W13

3 515 205 816 NP 816 343 HA-2 G3, G5, G12, G24, T6

4 515 205 816 NP 816 343 HA-2 G3, G12, G24, T7

5 515 205 816 427 816 343 HA-2 G5, G12, T6, W12, W13, W14

6 515 205 816 NP 816 343 HA-2 G12, T7, W13, W14

7 515 205 816 NP 816 343 HA-2 G3, G5, G12, G24, T6

8 515 205 816 NP 816 343 HA-2 G3, G12, G24, T7

9 515 205 NP 427 NP NP HA-2 G5, H1, W12

10 515 205 816 427 816 343 HA-2 G5, G12, H1, T6

11 515 205 816 NP 816 343 HA-2 G12, H1, T7

12 515 205 NP 427 816 343 HA-2 G5, G12, T6, W12, W14
13 515 205 NP 427 NP NP HA-2 G5, H1, W12

14 515 205 816 427 816 343 HA-2 G5, G12, G22, T6

15 515 205 816 NP 816 343 HA-2 G12, G22, T7

16 515 205 NP 427 NP NP HA-2 G5, H1, W12

17 515 205 816 427 816 NP HA-2 G5, H2, T8

18 515 205 816 NP 816 NP HA-2 H2, T9

19 515 205 816 427 816 NP HA-2 G5, H2, T8

20 515 205 816 NP 816 NP HA-2 H2, T9

21 515 205 816 427 816 NP HA-2 G5, H2, T8

22 515 205 816 NP 816 NP HA-2 H2, T9

23 515 205 816 427 NP NP HA-2 G5, T8, W12, W13

24 515 205 816 NP NP NP HA-2 T9, W13

25 515 205 816 NP 816 NP HA-2 G3, G5, G24, T8

26 515 205 816 NP 816 NP HA-2 G3, G24, T9

27 515 205 816 427 816 NP HA-2 G5, H2, T8, W12, W13, W14
28 515 205 816 NP 816 NP HA-2 H2, T9, W13, W14

29 515 205 816 NP 816 NP HA-2 G3, G5, G24, H2, T8
30 515 205 816 NP 816 NP HA-2 G3, G24, H2, T9

31 515 205 816 427 816 NP HA-2 G5, H2, T8

32 515 205 816 NP 816 NP HA-2 H2, T9

33 515 205 NP 427 816 NP HA-2 G5, H2, T8, W12, W14
34 515 205 816 427 NP NP HA-2 G5, H2, T8

35 515 205 816 NP NP NP HA-2 H2, T9

36 515 205 NP 427 NP NP HA-2 G5, H2, W12

37 515 205 NP 427 NP NP HA-2 G5, W12

38 515 205 NP NP 593 NP HA-2 G5, T8

39 515 205 NP NP 593 NP HA-2

40 515 205 NP NP 593 NP HA-2 G5, T8

41 515 205 NP NP 593 NP HA-2
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Section I; Section Ill, Classes 2 and 3;* Section VIII, Division 1; and Section XII

2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)

Maximum Allowable Stress Values S for Ferrous Materials

(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

-30

Line to

No. 40 65 100 125 150 200 250 300 325 350 375 400 425 450 475

1 |138 132 126 122 118 111 105 99.8 97.9 96.1 95.0 94.4 93.8 93.2 92.5

2 138 138 137 134 129 123 119 117 116 116 116 116 116 116 115

3 1117 117 117 114 110 104 101 98.9 98.6 98.6 98.6 98.6 98.6 98.6 98.1

4 117 112 107 103 101 94.3 89.1 85.3 83.3 81.8 81.2 79.9 79.3 79.3 78.7

5 1138 138 137 134 129 123 119 117 116 116 116 116 116 116 115

6 | 138 132 126 122 118 111 105 99.8 97.9 96.1 95.0 94.4 93.8 93.2 92.5

7 117 117 117 114 110 104 101 98.9 98.6 98.6 98.6 98.6 98.6 98.6 98.1

8 | 117 112 107 103 101 94.3 89.1 85.3 83.3 81.8 81.2 79.9 79.3 79.3 78.7

9 |[138 138 137 134 129 123 119 117 116 116 116 116 116 116
10 | 138 138 137 134 129 123 119 117 116 116 116 116 116 116 115
11 | 138 132 126 122 118 111 105 99.8 97.9 96.1 95.0 944 93.8 93.2 92.5
12 | 138 138 137 134 129 123 119 117 116 116 116 116 116 116 115
13 | 138 138 137 134 129 123 119 117 116 116 116 116 116 116
14 | 138 138 137 134 129 123 119 117 116 116 116 116 116 116 115
15 | 138 132 126 122 118 111 105 99.8 97.9 96.1 95.0 94.4 93.8 93.2 92.5
16 | 138 138 137 134 129 123 119 117 116 116 116 116 116 116

17 | 138 138 137 134 129 123 119 117 116 116 116 116 116 116 115
18 | 138 132 126 122 118 111 105 99.8 97.9 96.1 95.0 94.4 93.8 93.2 92.5
19 | 138 138 137 134 129 123 119 117 116 116 116 116 116 116 115
20 | 138 132 126 122 118 111 105 99.8 97.9 96.1 95.0 94.4 93.8 93.2 92.5
21 | 138 138 137 134 129 123 119 117 116 116 116 116 116 116 115
22 1138 132 126 122 118 111 105 99.8 97.9 96.1 95.0 94.4 93.8 93.2 92.5
23 1138 138 137 134 129 123 119 117 116 116 116 116 116 116 115
24 | 138 132 126 122 118 111 105 99.8 97.9 96.1 95.0 94.4 93.8 93.2 92.5
25 | 117 117 117 114 110 104 101 98.9 98.6 98.6 98.6 98.6 98.6 98.6 98.1
26 | 117 112 107 103 101 94.3 89.1 85.3 83.3 81.8 81.2 79.9 79.3 79.3 78.7
27 1138 138 137 134 129 123 119 117 116 116 116 116 116 116 115
28 | 138 132 126 122 118 111 105 99.8 97.9 96.1 95.0 94.4 93.8 93.2 92.5
29 | 117 117 117 114 110 104 101 98.9 98.6 98.6 98.6 98.6 98.6 98.6 98.1
30 | 117 112 107 103 101 94.3 89.1 85.3 83.3 81.8 81.2 79.9 79.3 79.3 78.7
31 | 138 138 137 134 129 123 119 117 116 116 116 116 116 116 115
32 | 138 132 126 122 118 111 105 99.8 97.9 96.1 95.0 94.4 93.8 93.2 92.5
33 | 138 138 137 134 129 123 119 117 116 116 116 116 116 116 115
34 | 138 138 137 134 129 123 119 117 116 116 116 116 116 116 115
35 | 138 132 126 122 118 111 105 99.8 97.9 96.1 95.0 94.4 93.8 93.2 92.5
36 | 138 138 137 134 129 123 119 117 116 116 116 116 116 116

37 | 138 138 137 134 129 123 119 117 116 116 116 116 116 116

38 | 138 137 137 136 131 123 117 114 113 112 112 112 112 112 111
39 | 138 128 120 115 110 101 94.7 90.2 88.6 87.5 86.7 86.2 85.9 85.7 85.7
40 | 138 137 137 136 131 123 117 114 113 112 112 112 112 112 111
41 1138 128 120 115 110 101 94.7 90.2 88.6 87.5 86.7 86.2 85.9 85.7 85.7
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2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII

Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

Line
No. 500 525 550 575 600 625 650 675 700 725 750 775 800 825 850 875 900
1 1924 92.4 90.3 77.2 57.3 39.9 30.0 232 16.3 11.2 8.93 7.08 577 5.32
2 |115 113 99.8 77.2 57.7 39.9 30.0 232 16.3 11.2 8.93 7.08 577 5.32
3 1976 95.4 85.5 65.9 49.5 34.0 25.9 19.7 14.0 9.80 7.53 595 4.96 4.50
4 |[78.6 78.6 76.8 65.9 49.5 34.0 25.9 19.7 14.0 9.80 7.53 5.95 4.96 4.50
5 |115 113 99.8 77.2 57.7 39.9 30.0 232 16.3 11.2 8.93 7.08 577 5.32
6 924 92.4 90.3 77.2 57.7 39.9 30.0 232 16.3 11.2 893 7.08 577 5.32
7 197.6 95.4 85.5 65.9 49.5 34.0 25.9 19.7 14.0 9.80 7.53 5.95 4.96 4.50
8 |786 78.6 76.8 65.9 49.5 34.0 259 19.7 14.0 9.80 7.53 5.95 4.96 4.50
10 | 115 113 99.8 77.2 57.7 39.9 30.0 232 16.3 11.2 8.93 7.08 577 5.32
11 [92.4 92.4 90.3 77.2 57.7 39.9 30.0 23.2 16.3 11.2 8.93 7.08 577 5.32
12 | 115 113 99.8 77.2 57.7 39.9 30.0 232 16.3 11.2 8.93 7.08 577 5.32
14 [ 115 113 99.8 77.2 57.7 39.9 30.0 232 16.3 11.2 893 7.08 577 5.32
15 (924 92.4 90.3 77.2 57.7 39.9 30.0 232 16.3 11.2 8.93 7.08 577 5.32
16
17 | 115 114 113 109 92.3 69.3 53.9 41.4 31.8 23.9 188 14.6 10.8 7.83
18 (924 92.4 92.4 92.2 89.1 69.3 53.9 41.4 31.8 23.9 188 14.6 10.8 7.83
19 | 115 114 113 109 92.3 69.3 53.9 414 31.8 23.9 188 14.6 10.8 7.83
20 |92.4 92.4 92.4 92.2 89.1 69.3 53.9 41.4 31.8 23.9 188 14.6 10.8 7.83
21 | 115 114 113 109 92.3 69.3 53.9 41.4 31.8 23.9 188 14.6 10.8 7.83
22 1924 92.4 92.4 92.2 89.1 69.3 53.9 41.4 31.8 23.9 188 14.6 10.8 7.83
23 |115 114 113 109 92.3 69.3 53.9 41.4 31.8 23.9 188 14.6 10.8 7.83
24 1924 92.4 92.4 92.2 89.1 69.3 53.9 41.4 31.8 23.9 188 14.6 10.8 7.83
25 197.5 96.8 96.2 91.9 77.9 58.8 45.7 35.1 26.8 20.1 15.8 12.6 9.52 6.41
26 |78.6 78.6 78.6 78.4 75.7 58.8 45.7 35.1 26.8 20.1 158 12.6 9.52 6.41
27 115 114 113 109 92.3 69.3 53.9 414 31.8 23.9 188 14.6 10.8 7.83
28 1924 92.4 92.4 92.2 89.1 69.3 53.9 414 31.8 23.9 188 14.6 10.8 7.83
29 |97.5 96.8 96.2 91.9 77.9 58.8 45.7 35.1 26.8 20.1 158 12.6 9.52 6.41
30 (78.6 78.6 78.6 78.4 75.7 58.8 45.7 35.1 26.8 20.1 158 12.6 9.52 6.41
31 | 115 114 113 109 92.3 69.3 53.9 41.4 31.8 23.9 188 14.6 10.8 7.83
32 1924 92.4 92.4 92.2 89.1 69.3 53.9 41.4 31.8 23.9 188 14.6 108 7.83
33 |115 114 113 109 92.3 69.3 53.9 41.4 31.8 23.9 188 14.6 10.8 7.83
34 |115 114 113 109 92.3 69.3 53.9 41.4 31.8 23.9 188 14.6 108 7.83
35 1924 92.4 92.4 92.2 89.1 69.3 53.9 414 31.8 23.9 188 14.6 10.8 7.83
36
37
38 [111 110 108 106 84.5
39 |85.6 85.4 85.1 84.7 83.2
40 [111 110 108 106 84.5
41 185.6 85.4 85.1 84.7 83.2
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2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)

Section I; Section lll, Classes 2 and 3;* Section VIlII, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Alloy
Desig./ Class/Con-

Line UNS dition/  Size/Thick- Group
No. Nominal Composition Product Form Spec. No. Type/Grade No. Temper ness, mm P-No. No.
1 [18Cr-10Ni-Cb Forgings SA-182 F348 S34800 <125 8 1
2 |18Cr-10Ni-Cb Forgings SA-182 F348 S34800 <125 8 1
3 [18Cr-10Ni-Cb Smls. tube SA-213 TP348 S34800 8 1
4 ]18Cr-10Ni-Cb Smls. tube SA-213 TP348 S34800 8 1
5 [18Cr-10Ni-Cb Plate SA-240 348 S34800 8 1
6 |18Cr-10Ni-Cb Plate SA-240 348 S34800 8 1
7 |18Cr-10Ni-Cb WId. tube SA-249 TP348 S34800 8 1
8 [18Cr-10Ni-Cb WId. tube SA-249 TP348 S34800 8 1
9 |18Cr-10Ni-Cb WId. tube SA-249 TP348 $34800 8 1
10 |18Cr-10Ni-Cb WId. tube SA-249 TP348 S34800 8 1
11 |18Cr-10Ni-Cb Smls. & wld. pipe SA-312 TP348 $34800 8 1
12 |18Cr-10Ni-Cb Smls. pipe SA-312 TP348 $34800 8 1
13 |18Cr-10Ni-Cb WId. pipe SA-312 TP348 S34800 8 1
14 |18Cr-10Ni-Cb WId. pipe SA-312 TP348 S34800 8 1
15 |18Cr-10Ni-Cb WId. pipe SA-358 348 S34800 1 8 1
16 |18Cr-10Ni-Cb Smls. pipe SA-376 TP348 S34800 8 1
17 |18Cr-10Ni-Cb Smls. pipe SA-376 TP348 $34800 8 1
18 |18Cr-10Ni-Cb Smls. & wld. fittings SA-403 348 S34800 8 1
19 |18Cr-10Ni-Cb WId. pipe SA-409 TP348 S34800 8 1
20 [18Cr-10Ni-Cb Bar SA-479 348 S34800 8 1
21 [18Cr-10Ni-Cb Bar SA-479 348 S34800 8 1
22 [18Cr-10Ni-Cb WId. pipe SA-813 TP348 S34800 8 1
23 [18Cr-10Ni-Cb WId. pipe SA-814 TP348 S34800 8 1
24 |18Cr-10Ni-Cb Forgings SA-182 F348H S34809 <125 8 1
25 [18Cr-10Ni-Cb Forgings SA-182 F348H S34809 <125 8 1
26 [18Cr-10Ni-Cb Smls. tube SA-213 TP348H S34809 8 1
27 [18Cr-10Ni-Cb Smls. tube SA-213 TP348H S34809 8 1
28 [18Cr-10Ni-Cb Plate SA-240 348H S34809 8 1
29 [18Cr-10Ni-Cb WId. tube SA-249 TP348H S34809 8 1
30 |18Cr-10Ni-Cb WId. tube SA-249 TP348H S34809 8 1
31 |18Cr-10Ni-Cb WId. tube SA-249 TP348H S34809 8 1
32 |18Cr-10Ni-Cb WId. tube SA-249 TP348H $34809 8 1
33 |18Cr-10Ni-Cb Smls. & wld. pipe SA-312 TP348H S34809 8 1
34 |18Cr-10Ni-Cb Smls. pipe SA-312 TP348H S34809 8 1
35 |18Cr-10Ni-Cb WId. pipe SA-312 TP348H S34809 8 1
36 |18Cr-10Ni-Cb WId. pipe SA-312 TP348H S34809 8 1
37 |18Cr-10Ni-Cb Smls. & wld. fittings SA-403 348H S34809 8 1
38 |18Cr-10Ni-Cb Bar SA-479 348H $34809 8 1
39 |18Cr-10Ni-Cb Bar SA-479 348H S34809 8 1
40 [18Cr-10Ni-Cb WId. pipe SA-813 TP348H $34809 8 1
41 [18Cr-10Ni-Cb WId. pipe SA-814 TP348H S34809 8 1
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2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Applicability and Max. Temperature Limits
(NP = Not Permitted)

Min. Ten- Min. (SPT = Supports Only)
sile Yield External

Line Strength, Strength, Pressure

No. MPa MPa 1 111 VIII-1 XII Chart No. Notes

1 515 205 816 427 816 NP HA-2 G5, G12, T6

2 515 205 816 NP 816 NP HA-2 G12, T7

3 515 205 816 427 816 NP HA-2 G5, G12, T6

4 515 205 816 NP 816 NP HA-2 G12, T7

5 515 205 NP 427 816 343 HA-2 G5, G12, T6

6 515 205 NP NP 816 343 HA-2 G12, T7

7 515 205 816 NP NP NP HA-2 G12, T7, W13

8 515 205 816 427 NP NP HA-2 G5, G12, T6, W12, W13

9 515 205 816 NP 816 343 HA-2 G3, G5, G12, G24, T6
10 515 205 816 NP 816 343 HA-2 G3, G12, G24, T7

11 515 205 816 427 816 343 HA-2 G5, G12, T6, W12, W14
12 515 205 816 NP 816 343 HA-2 G12, T7

13 515 205 NP NP 816 343 HA-2 G5, G12, G24, T6

14 515 205 NP NP 816 343 HA-2 G12, G24, T7

15 515 205 NP 427 NP NP HA-2 G5, W12

16 515 205 816 427 816 343 HA-2 G5, G12, H1, T6

17 515 205 816 NP 816 343 HA-2 G12, H1, T7

18 515 205 NP 427 816 343 HA-2 G5, G12, H2, T6, W12, W14
19 515 205 NP 427 NP NP HA-2 G5, W12

20 515 205 816 427 816 343 HA-2 G5, G12, G22, H1, T6
21 515 205 816 NP 816 343 HA-2 G12, G22, H1, T7

22 515 205 NP 427 NP NP HA-2 G5, H1, W12

23 515 205 NP 427 NP NP HA-2 G5, W12

24 515 205 816 427 816 NP HA-2 G5, T8

25 515 205 816 NP 816 NP HA-2 T9

26 515 205 816 427 816 NP HA-2 G5, H2, T8

27 515 205 816 NP 816 NP HA-2 H2, T9

28 515 205 NP 427 NP NP HA-2 G5, H2

29 515 205 816 427 NP NP HA-2 G5, T8, W12, W13

30 515 205 816 NP NP NP HA-2 T9, W13

31 515 205 816 NP 816 NP HA-2 G3, G5, G24, T8

32 515 205 816 NP 816 NP HA-2 G3, G24, T9

33 515 205 816 427 816 NP HA-2 G5, H2, T8, W12, W14
34 515 205 816 NP 816 NP HA-2 H2, T9

35 515 205 NP NP 816 NP HA-2 G5, G24, H2, T8

36 515 205 NP NP 816 NP HA-2 G24, H2, T9

37 515 205 NP 427 816 NP HA-2 G5, H2, T8, W12, W14
38 515 205 816 427 NP NP HA-2 G5, H2, T8

39 515 205 816 NP NP NP HA-2 H2, T9

40 515 205 NP 427 NP NP HA-2 G5, H2, W12

41 515 205 NP 427 NP NP HA-2 G5, W12
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Section I; Section Ill, Classes 2 and 3;* Section VIII, Division 1; and Section XII

2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)

Maximum Allowable Stress Values S for Ferrous Materials

(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

-30
Line to
No. 40 65 100 125 150 200 250 300 325 350 375 400 425 450 475
1 |138 138 137 134 129 123 119 117 116 116 116 116 116 116 115
2 138 132 126 122 118 111 105 99.8 97.9 96.1 95.0 94.4 93.8 93.2 92.5
3 1138 138 137 134 129 123 119 117 116 116 116 116 116 116 115
4 138 132 126 122 118 111 105 99.8 97.9 96.1 95.0 94.4 93.8 93.2 92.5
5 1138 138 137 134 129 123 119 117 116 116 116 116 116 116 115
6 | 138 132 126 122 118 111 105 99.8 97.9 96.1 95.0 94.4 93.8 93.2 92.5
7 1138 132 126 122 118 111 105 99.8 97.9 96.1 95.0 94.4 93.8 93.2 92.5
8 |138 138 137 134 129 123 119 117 116 116 116 116 116 116 115
9 |117 117 117 114 110 104 101 98.9 98.6 98.6 98.6 98.6 98.6 98.6 98.1
10 | 117 112 107 103 101 94.3 89.1 85.3 83.3 81.8 81.2 79.9 79.3 79.3 78.7
11 | 138 138 137 134 129 123 119 117 116 116 116 116 116 116 115
12 | 138 132 126 122 118 111 105 99.8 97.9 96.1 95.0 94.4 93.8 93.2 92.5
13 | 117 117 117 114 110 104 101 98.9 98.6 98.6 98.6 98.6 98.6 98.6 98.1
14 | 117 112 107 103 101 94.3 89.1 85.3 83.3 81.8 81.2 79.9 79.3 79.3 78.7
15 | 138 138 137 134 129 123 119 117 116 116 116 116 116 116
16 | 138 138 137 134 129 123 119 117 116 116 116 116 116 116 115
17 | 138 132 126 122 118 111 105 99.8 97.9 96.1 95.0 94 .4 93.8 93.2 92.5
18 | 138 138 137 134 129 123 119 117 116 116 116 116 116 116 115
19 | 138 138 137 134 129 123 119 117 116 116 116 116 116 116
20 | 138 138 137 134 129 123 119 117 116 116 116 116 116 116 115
21 | 138 132 126 122 118 111 105 99.8 97.9 96.1 95.0 94.4 93.8 93.2 92.5
22 1138 138 137 134 129 123 119 117 116 116 116 116 116 116
23 138 138 137 134 129 123 119 117 116 116 116 116 116 116
24 | 138 138 137 134 129 123 119 117 116 116 116 116 116 116 115
25 1138 132 126 122 118 111 105 99.8 97.9 96.1 95.0 94.4 93.8 93.2 92.5
26 | 138 138 137 134 129 123 119 117 116 116 116 116 116 116 115
27 1138 132 126 122 118 111 105 99.8 97.9 96.1 95.0 94.4 93.8 93.2 92.5
28 |138 138 137 134 129 123 119 117 116 116 116 116 116 116
29 138 138 137 134 129 123 119 117 116 116 116 116 116 116 115
30 | 138 132 126 122 118 111 105 99.8 97.9 96.1 95.0 94.4 93.8 93.2 92.5
31 (117 117 117 114 110 104 101 98.9 98.6 98.6 98.6 98.6 98.6 98.6 98.1
32 | 117 112 107 103 101 94.3 89.1 85.3 83.3 81.8 81.2 79.9 79.3 79.3 78.7
33 | 138 138 137 134 129 123 119 117 116 116 116 116 116 116 115
34 | 138 132 126 122 118 111 105 99.8 97.9 96.1 95.0 94.4 93.8 93.2 92.5
35 (117 117 117 114 110 104 101 98.9 98.6 98.6 98.6 98.6 98.6 98.6 98.1
36 | 117 112 107 103 101 94.3 89.1 85.3 83.3 81.8 81.2 79.9 79.3 79.3 78.7
37 | 138 138 137 134 129 123 119 117 116 116 116 116 116 116 115
38 | 138 138 137 134 129 123 119 117 116 116 116 116 116 116 115
39 | 138 132 126 122 118 111 105 99.8 97.9 96.1 95.0 94.4 93.8 93.2 92.5
40 | 138 138 137 134 129 123 119 117 116 116 116 116 116 116
41 1138 138 137 134 129 123 119 117 116 116 116 116 116 116
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2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII

Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

Line
No. 500 525 550 575 600 625 650 675 700 725 750 775 800 825 850 875 900
1 |115 113 99.8 77.2 57.7 39.9 30.0 232 16.3 11.2 8.93 7.08 577 5.32
2 1924 92.4 90.3 77.2 57.7 39.9 30.0 232 16.3 11.2 8.93 7.08 577 5.32
3 |115 113 99.8 77.2 57.7 39.9 30.0 232 16.3 11.2 8.93 7.08 577 5.32
4 (924 92.4 90.3 77.2 57.7 39.9 30.0 232 16.3 11.2 8.93 7.08 577 5.32
5 115 113 99.8 77.2 57.7 39.9 30.0 232 16.3 11.2 8.93 7.08 577 5.32
6 924 92.4 90.3 77.2 57.7 39.9 30.0 232 16.3 11.2 8.93 7.08 577 5.32
7 1924 92.4 90.3 77.2 57.7 39.9 30.0 23.2 16.3 11.2 8.93 7.08 577 5.32
8 |115 113 99.8 77.2 57.7 39.9 30.0 232 16.3 11.2 893 7.08 577 5.32
9 |[97.6 95.4 85.5 65.9 49.5 34.0 259 19.7 14.0 9.80 7.53 5.95 4.96 4.50
10 (78.6 78.6 76.8 65.9 49.5 34.0 25.9 19.7 14.0 9.80 7.53 595 4.96 4.50
11 | 115 113 99.8 77.2 57.7 39.9 30.0 23.2 16.3 11.2 893 7.08 577 5.32
12 (924 92.4 90.3 77.2 57.7 39.9 30.0 232 16.3 11.2 8.93 7.08 577 5.32
13 (97.6 95.4 85.5 65.9 49.5 34.0 25.9 19.7 14.0 9.80 7.53 5.95 4.96 4.50
14 |78.6 78.6 76.8 65.9 49.5 34.0 25.9 19.7 14.0 9.80 7.53 5.95 4.96 4.50
16 | 115 113 99.8 77.2 57.7 39.9 30.0 232 16.3 11.2 893 7.08 577 5.32
17 924 92.4 90.3 77.2 57.7 39.9 30.0 23.2 16.3 11.2 8.93 7.08 577 5.32
18 [ 115 113 99.8 77.2 57.7 39.9 30.0 232 16.3 11.2 893 7.08 577 5.32
20 | 115 113 99.8 77.2 57.7 39.9 30.0 23.2 16.3 11.2 8.93 7.08 577 5.32
21 924 92.4 90.3 77.2 57.7 39.9 30.0 232 16.3 11.2 8.93 7.08 577 5.32
22
23
24 115 114 113 109 92.3 69.3 53.9 41.4 31.8 23.9 188 14.6 10.8 7.83
25 1924 92.4 92.4 92.2 89.1 69.3 53.9 41.4 31.8 23.9 188 14.6 10.8 7.83
26 |115 114 113 109 92.3 69.3 53.9 41.4 31.8 23.9 188 14.6 10.8 7.83
27 1924 92.4 92.4 92.2 89.1 69.3 53.9 414 31.8 23.9 188 14.6 10.8 7.83
28
29 |115 114 113 109 92.3 69.3 53.9 414 31.8 23.9 188 14.6 10.8 7.83
30 (92.4 92.4 92.4 92.2 89.1 69.3 53.9 41.4 31.8 23.9 188 14.6 108 7.83
31 |97.5 96.8 96.2 91.9 77.9 58.8 45.7 35.1 26.8 20.1 158 12.6 9.52 6.41
32 |78.6 78.6 78.6 78.4 75.7 58.8 45.7 35.1 26.8 20.1 15.8 12.6 9.52 6.41
33 |115 114 113 109 92.3 69.3 53.9 41.4 31.8 23.9 188 14.6 10.8 7.83
34 1924 92.4 92.4 92.2 89.1 69.3 53.9 41.4 31.8 23.9 188 14.6 108 7.83
35 |97.5 96.8 96.2 91.9 77.9 58.8 45.7 35.1 26.8 20.1 158 12.6 9.52 6.41
36 |78.6 78.6 78.6 78.4 75.7 58.8 45.7 35.1 26.8 20.1 158 12.6 9.52 6.41
37 |115 114 113 109 92.3 69.3 53.9 414 31.8 23.9 188 14.6 10.8 7.83
38 [115 114 113 109 92.3 69.3 53.9 41.4 31.8 23.9 188 14.6 10.8 7.83
39 1924 92.4 92.4 92.2 89.1 69.3 53.9 41.4 31.8 23.9 188 14.6 10.8 7.83
40
41
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2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)

Section I; Section lll, Classes 2 and 3;* Section VIlII, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Alloy
Desig./ Class/Con-

Line UNS dition/  Size/Thick- Group
No. Nominal Composition Product Form Spec. No. Type/Grade No. Temper ness, mm P-No. No.
1 [18Cr-10Ni-Cb Bar SA/JIS G4303 SUS347 8 1
2 |18Cr-10Ni-Cb Smls. tube SA-213 TP347HFG S34710 8 1
3 [18Cr-10Ni-Cb Smls. tube SA-213 TP347HFG S34710 8 1
4 [18Cr-10Ni-Ti Smls. pipe SA-312 TP321 S32100 >10 8 1
5 [18Cr-10Ni-Ti Smls. pipe SA-312 TP321 S32100 >10 8 1
6 [18Cr-10Ni-Ti WId. pipe SA-312 TP321 $32100 >10 8 1
7 | 18Cr-10Ni-Ti WId. pipe SA-312 TP321 $32100 >10 8 1
8 [18Cr-10Ni-Ti Smls. pipe SA-376 TP321 $32100 >10 8 1
9 |18Cr-10Ni-Ti Smls. pipe SA-376 TP321 S32100 >10 8 1
10 |18Cr-10Ni-Ti Smls. pipe SA-312 TP321H S32109 >5 8 1
11 [18Cr-10Ni-Ti Smls. pipe SA-312 TP321H S32109 >5 8 1
12 |18Cr-10Ni-Ti WId. pipe SA-312 TP321H S32109 >5 8 1
13 |18Cr-10Ni-Ti WId. pipe SA-312 TP321H S32109 >5 8 1
14 |18Cr-10Ni-Ti Smls. pipe SA-376 TP321H S32109 >10 8 1
15 |18Cr-10Ni-Ti Forgings SA-182 F321 S32100 >125 8 1
16 |18Cr-10Ni-Ti Forgings SA-182 F321 $32100 >125 8 1
17 |18Cr-10Ni-Ti Forgings SA-965 F321 $32100 8 1
18 |18Cr-10Ni-Ti Forgings SA-965 F321 S32100 8 1
19 |18Cr-10Ni-Ti Forgings SA-182 F321H S32109 >125 8 1
20 [18Cr-10Ni-Ti Forgings SA-182 F321H S32109 >125 8 1
21 [18Cr-10Ni-Ti Forgings SA-965 F321H S32109 8 1
22 [18Cr-10Ni-Ti Forgings SA-965 F321H S32109 8 1
23 [18Cr-10Ni-Ti Forgings SA-182 F321 S32100 <125 8 1
24 |18Cr-10Ni-Ti Forgings SA-182 F321 S32100 <125 8 1
25 [18Cr-10Ni-Ti Forgings SA-182 F321 $32100 <125 8 1
26 [18Cr-10Ni-Ti Smls. tube SA-213 TP321 $32100 8 1
27 [18Cr-10Ni-Ti Smls. tube SA-213 TP321 $32100 8 1
28 [18Cr-10Ni-Ti Smls. tube SA-213 TP321 $32100 8 1
29 [18Cr-10Ni-Ti Plate SA-240 321 S32100 8 1
30 |18Cr-10Ni-Ti Plate SA-240 321 $32100 8 1
31 |18Cr-10Ni-Ti Plate SA-240 321 $32100 8 1
32 |18Cr-10Ni-Ti WId. tube SA-249 TP321 $32100 8 1
33 |18Cr-10Ni-Ti WId. tube SA-249 TP321 $32100 8 1
34 |18Cr-10Ni-Ti WId. tube SA-249 TP321 S32100 8 1
35 |18Cr-10Ni-Ti WId. tube SA-249 TP321 $32100 8 1
36 |18Cr-10Ni-Ti Smls. pipe SA-312 TP321 $32100 <10 8 1
37 |18Cr-10Ni-Ti Smls. pipe SA-312 TP321 S32100 <10 8 1
38 [18Cr-10Ni-Ti WId. pipe SA-312 TP321 $32100 <10 8 1
39 |18Cr-10Ni-Ti WId. pipe SA-312 TP321 $32100 <10 8 1
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2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Applicability and Max. Temperature Limits
(NP = Not Permitted)

Min. Ten- Min. (SPT = Supports Only)
sile Yield External

Line Strength, Strength, Pressure

No. MPa MPa 1 111 VIII-1 XII Chart No. Notes

1 520 205 816 427 816 NP HA-2 G5, G12, G22, T6

2 550 205 732 NP NP NP HA-2 G5, T8

3 550 205 732 NP NP NP HA-2 T9

4 485 170 816 427 816 NP HA-2 G5, G12, T7

5 485 170 816 NP 816 NP HA-2 G12, T7

6 485 170 816 427 816 NP HA-2 G5, G12, T7, W12, W13, W14

7 485 170 816 NP 816 NP HA-2 G12, T7, W13, W14

8 485 170 NP 427 816 343 HA-2 G5, G12, H1, T7

9 485 170 NP NP 816 343 HA-2 G12, H1, T7

10 485 170 816 427 816 NP HA-2 G5, T8

11 485 170 816 NP 816 NP HA-2 T8

12 485 170 816 427 816 NP HA-2 G5, T8, W12, W13, W14
13 485 170 816 NP 816 NP HA-2 T8, W13, W14

14 485 170 NP 427 816 NP HA-2 G5, H2, T8

15 485 205 816 427 816 NP HA-2 G5, G12, T6

16 485 205 816 NP 816 NP HA-2 G12, T7

17 485 205 816 427 816 343 HA-2 G5, G12, H1, T6

18 485 205 816 NP 816 343 HA-2 G12, H1, T7

19 485 205 816 427 816 NP HA-2 G5, H2, T8

20 485 205 816 NP 816 NP HA-2 H2, T8

21 485 205 NP 427 816 NP HA-2 G5, H2, T8

22 485 205 NP NP 816 NP HA-2 H2, T8

23 515 205 816 NP NP NP HA-2 G5, G12, T7

24 515 205 816 NP 816 343 HA-2 G12, T7

25 515 205 NP 427 816 343 HA-2 G5, G12, T6

26 515 205 816 NP NP NP HA-2 G5, G12, T7

27 515 205 816 NP 816 NP HA-2 G12, T7

28 515 205 NP 427 816 NP HA-2 G5, G12, T6

29 515 205 816 NP NP NP HA-2 G5, G12, T7

30 515 205 816 NP 816 343 HA-2 G12, T7

31 515 205 NP 427 816 343 HA-2 G5, G12, T6

32 515 205 816 NP NP NP HA-2 G12, T7, W13

33 515 205 816 427 NP NP HA-2 G5, G12, T7, W12, W13
34 515 205 816 NP 816 343 HA-2 G3, G5, G12, G24, T7
35 515 205 816 NP 816 343 HA-2 G3, G12, G24, T7

36 515 205 816 427 816 343 HA-2 G5, G12, T7

37 515 205 816 NP 816 343 HA-2 G12, T7

38 515 205 816 427 816 343 HA-2 G5, G12, T7, W12, W13, W14
39 515 205 816 NP 816 343 HA-2 T7, W13, W14
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Section I; Section Ill, Classes 2 and 3;* Section VIII, Division 1; and Section XII

2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)

Maximum Allowable Stress Values S for Ferrous Materials

(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

-30
Line to
No. 40 65 100 125 150 200 250 300 325 350 375 400 425 450 475
1 |138 138 137 134 129 123 119 117 116 116 116 116 116 116 115
2 138 138 138 138 138 138 134 132 131 131 130 130 128 127 125
3 1138 129 123 120 116 110 105 102 100 98.5 97.2 96.0 94.9 939 929
4 1115 115 115 115 115 115 112 106 104 102 100 98.5 97.3 96.0 95.4
5 |115 109 102 98.7 95.0 88.8 83.0 79.0 77.2 75.5 74.3 73.0 72.5 71.2 70.5
6 | 115 115 115 115 115 115 112 106 104 102 100 98.5 97.3 96.0 95.4
7 |115 109 102 98.7 95.0 88.8 83.0 79.0 77.2 75.5 74.3 73.0 72.5 71.2 70.5
8 | 115 115 115 115 115 115 112 106 104 102 100 98.5 97.3 96.0 95.4
9 |[115 109 102 98.7 95.0 88.8 83.0 79.0 77.2 75.5 74.3 73.0 72.5 71.2 70.5
10 | 115 115 115 115 115 115 112 106 104 102 100 98.5 97.3 96.0 95.4
11 | 115 108 102 98.7 95.0 88.8 83.0 79.0 77.2 75.5 74.3 73.0 72.5 71.2 70.5
12 | 115 115 115 115 115 115 112 106 104 102 100 98.5 97.3 96.0 95.4
13 | 115 108 102 98.7 95.0 88.8 83.0 79.0 77.2 75.5 74.3 73.0 72.5 71.2 70.5
14 | 115 115 115 115 115 115 112 106 104 102 100 98.5 97.3 96.0 95.4
15 | 138 135 130 126 123 121 121 121 121 121 121 119 117 115 114
16 | 138 130 123 118 114 106 99.7 94.5 92.3 90.7 89.4 87.5 86.9 85.7 85.0
17 | 138 135 130 126 123 121 121 121 121 121 121 119 117 115 114
18 | 138 130 123 118 114 106 99.7 94.5 92.3 90.7 89.4 87.5 86.9 85.7 85.0
19 | 138 135 130 126 123 121 121 121 121 121 121 119 117 115 114
20 | 138 131 123 118 114 106 99.7 94.5 92.3 90.7 89.4 87.5 86.9 85.7 85.0
21 | 138 135 130 126 123 121 121 121 121 121 121 119 117 115 114
22 1138 131 123 118 114 106 99.7 94.5 92.3 90.7 89.4 87.5 86.9 85.7 85.0
23 1138 138 138 135 132 129 129 127 125 123 120 119 117 115 114
24 | 138 130 123 118 114 106 99.7 94.5 92.3 90.7 89.4 87.5 86.9 85.7 85.0
25 1138 138 138 135 132 129 129 127 125 123 121 119 117 115 114
26 | 138 138 138 135 132 129 129 127 125 123 120 119 117 115 114
27 1138 130 123 118 114 106 99.7 94.5 92.3 90.7 89.4 87.5 86.9 85.7 85.0
28 | 138 138 138 135 132 129 129 127 125 123 121 119 117 115 114
29 138 138 138 135 132 129 129 127 125 123 120 119 117 115 114
30 | 138 130 123 118 114 106 99.7 94.5 92.3 90.7 89.4 87.5 86.9 85.7 85.0
31 | 138 138 138 135 132 129 129 127 125 123 121 119 117 115 114
32 | 138 130 123 118 114 106 99.7 94.5 92.3 90.7 89.4 87.5 86.9 85.7 85.0
33 | 138 138 138 135 132 129 129 127 125 123 120 119 117 115 114
34 (117 117 117 114 112 110 110 108 106 104 102 101 99.4 98.1 97.5
35 | 117 111 104 101 97.1 90.2 85.0 80.6 78.5 76.9 75.6 74.4 73.8 72.6 719
36 | 138 138 138 135 132 129 129 127 125 123 120 119 117 115 114
37 | 138 130 123 118 114 106 99.7 94.5 92.3 90.7 89.4 87.5 86.9 85.7 85.0
38 | 138 138 138 135 132 129 129 127 125 123 120 119 117 115 114
39 | 138 130 123 118 114 106 99.7 94.5 92.3 90.7 89.4 87.5 86.9 85.7 85.0
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2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII

Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

Line
No. 500 525 550 575 600 625 650 675 700 725 750 775 800 825 850 875 900
1 |115 113 99.8 77.2 57.7 39.9 30.0 232 16.3 11.2 8.93 7.08 577 5.32
2 |124 123 122 120 107 854 67.0 51.7 393 294 21.7
3 1920 91.0 90.1 89.0 88.0 854 67.0 51.7 393 294 21.7
4 194.2 93.3 84.1 61.6 44.3 33.1 24.5 183 12.6 841 6.18 4.37 2.77 1.62
5 169.8 69.5 67.7 61.6 44.3 331 24.5 18.3 12.6 841 6.18 4.37 2.77 1.62
6 |94.2 93.3 84.1 61.6 44.3 331 24.5 183 12.6 841 6.18 4.37 2.77 1.62
7 169.8 69.5 67.7 61.6 44.3 33.1 24.5 18.3 12.6 841 6.18 4.37 2.77 1.62
8 |94.2 93.3 84.1 61.6 44.3 331 24.5 183 12.6 841 6.18 4.37 2.77 1.62
9 [69.8 69.5 67.7 61.6 44.3 33.1 24.5 183 12.6 841 6.18 4.37 2.77 1.62
10 (94.2 93.6 91.2 78.0 59.5 46.0 36.9 28.7 22.9 184 14.4 11.5 9.16 6.64
11 |69.9 69.2 68.8 67.4 59.5 46.0 36.9 287 22.9 184 14.4 11.5 9.16 6.64
12 |94.2 93.6 91.2 78.0 59.5 46.0 36.9 28.7 22.9 184 14.4 11.5 9.16 6.64
13 [69.9 69.2 68.8 67.4 59.5 46.0 36.9 28.7 22.9 184 14.4 11.5 9.16 6.64
14 (94.2 93.6 91.2 78.0 59.5 46.0 36.9 28.7 22.9 184 14.4 11.5 9.16 6.64
15 | 113 111 87.4 57.5 44.4 329 24.5 18.3 12.6 841 6.18 4.37 2.77 1.62
16 (83.9 83.0 77.6 59.2 44.8 32.9 24.5 183 12.6 841 6.18 4.37 2.77 1.62
17 | 113 111 87.4 57.5 44.4 32.9 24.5 183 12.6 841 6.18 4.37 2.77 1.62
18 (83.9 83.0 77.6 59.2 44.8 329 24.5 183 12.6 841 6.18 4.37 2.77 1.62
19 | 113 112 103 77.7 58.7 46.0 36.9 28.7 22.9 184 14.4 11.5 9.16 6.64
20 |83.9 83.0 82.4 77.7 58.7 46.0 36.9 28.7 22.9 184 14.4 11.5 9.16 6.64
21 |113 112 103 77.7 58.7 46.0 36.9 28.7 22.9 184 14.4 11.5 9.16 6.64
22 1839 83.0 82.4 77.7 58.7 46.0 36.9 28.7 22.9 184 14.4 11.5 9.16 6.64
23 113 112 94.6 59.2 44.8 329 24.5 18.3 12.6 841 6.18 4.37 2.77 1.62
24 1839 83.0 77.6 59.2 44.8 329 24.5 183 12.6 841 6.18 4.37 2.77 1.62
25 113 111 87.4 57.5 44.4 329 24.5 18.3 12.6 841 6.18 4.37 2.77 1.62
26 |113 112 94.6 59.2 44.8 329 24.5 18.3 12.6 841 6.18 4.37 2.77 1.62
27 1839 83.0 77.6 59.2 44.8 32.9 24.5 183 12.6 841 6.18 4.37 2.77 1.62
28 |113 111 87.4 57.5 44.4 329 24.5 18.3 12.6 841 6.18 4.37 2.77 1.62
29 113 112 94.6 59.2 44.8 329 24.5 18.3 12.6 841 6.18 4.37 2.77 1.62
30 |83.9 83.0 77.6 59.2 44.8 329 24.5 183 12.6 841 6.18 4.37 2.77 1.62
31 |113 111 87.4 57.5 44.4 329 24.5 18.3 12.6 841 6.18 4.37 2.77 1.62
32 1839 83.0 77.6 59.2 44.8 329 24.5 183 12.6 841 6.18 4.37 2.77 1.62
33 (113 112 94.6 59.2 44.8 32.9 24.5 183 12.6 841 6.18 4.37 2.77 1.62
34 196.3 95.2 78.7 51.2 380 284 21.1 155 104 6.86 518 3.76 2.39 1.41
35 |71.2 70.5 64.2 51.2 380 284 21.1 155 104 6.86 518 3.76 2.39 1.41
36 |113 112 94.6 59.2 44.8 329 24.5 18.3 12.6 841 6.18 4.37 2.77 1.62
37 1839 83.0 77.6 59.2 44.8 329 24.5 18.3 12.6 841 6.18 4.37 2.77 1.62
38 (113 112 94.6 59.2 44.8 32.9 24.5 183 12.6 841 6.18 4.37 2.77 1.62
39 1839 83.0 77.6 59.2 44.8 329 24.5 18.3 12.6 8.41 6.18 4.37 2.77 1.62
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2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)

Section I; Section lll, Classes 2 and 3;* Section VIlII, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Alloy
Desig./ Class/Con-

Line UNS dition/  Size/Thick- Group
No. Nominal Composition Product Form Spec. No. Type/Grade No. Temper ness, mm P-No. No.
1 [18Cr-10Ni-Ti WId. pipe SA-358 321 $32100 1 8 1
2 |[18Cr-10Ni-Ti Smls. pipe SA-376 TP321 S32100 <10 8 1
3 |18Cr-10Ni-Ti Smls. pipe SA-376 TP321 $32100 <10 8 1
4 |18Cr-10Ni-Ti Smls. pipe SA-376 TP321 S32100 <10 8 1
5 [18Cr-10Ni-Ti Smls. & wld. fittings SA-403 321 S32100 8 1
6 [18Cr-10Ni-Ti WId. pipe SA-409 TP321 $32100 8 1
7 | 18Cr-10Ni-Ti Bar SA-479 321 $32100 8 1
8 [18Cr-10Ni-Ti Bar SA-479 321 $32100 8 1
9 |18Cr-10Ni-Ti Bar SA-479 321 S32100 8 1
10 |18Cr-10Ni-Ti WId. pipe SA-813 TP321 $32100 8 1
11 [18Cr-10Ni-Ti WId. pipe SA-814 TP321 $32100 8 1
12 [18Cr-10Ni-Ti Forgings SA-182 F321H S32109 <125 8 1
13 |18Cr-10Ni-Ti Forgings SA-182 F321H S32109 <125 8 1
14 |18Cr-10Ni-Ti Smls. tube SA-213 TP321H $32109 8 1
15 |18Cr-10Ni-Ti Smls. tube SA-213 TP321H S32109 8 1
16 |18Cr-10Ni-Ti Plate SA-240 321H $32109 8 1
17 [18Cr-10Ni-Ti Plate SA-240 321H $32109 8 1
18 |18Cr-10Ni-Ti WId. tube SA-249 TP321H S32109 8 1
19 |18Cr-10Ni-Ti WId. tube SA-249 TP321H $32109 8 1
20 [18Cr-10Ni-Ti WId. tube SA-249 TP321H S32109 8 1
21 [18Cr-10Ni-Ti WId. tube SA-249 TP321H S32109 8 1
22 |18Cr-10Ni-Ti Smls. pipe SA-312 TP321H $32109 <5 8 1
23 [18Cr-10Ni-Ti Smls. pipe SA-312 TP321H S32109 <5 8 1
24 |18Cr-10Ni-Ti WId. pipe SA-312 TP321H S32109 <5 8 1
25 [18Cr-10Ni-Ti WId. pipe SA-312 TP321H S32109 <5 8 1
26 [18Cr-10Ni-Ti Smls. pipe SA-376 TP321H S32109 10 8 1
27 [18Cr-10Ni-Ti Smls. pipe SA-376 TP321H $32109 <10 8 1
28 [18Cr-10Ni-Ti Smls. & wld. fittings SA-403 321H S32109 8 1
29 [18Cr-10Ni-Ti Bar SA-479 321H S32109 8 1
30 |18Cr-10Ni-Ti Bar SA-479 321H S32109 8 1
31 |18Cr-10Ni-Ti WId. pipe SA-813 TP321H S32109 8 1
32 |18Cr-10Ni-Ti WId. pipe SA-814 TP321H S32109 8 1
33 |18Cr-10Ni-Ti Bar SA/JIS G4303 SUS321 8 1
34 |18Cr-11Ni Plate SA-240 305 S30500 8 1
35 |18Cr-13Ni-3Mo Forgings SA-182 F317L S31703 >125 8 1
36 |18Cr-13Ni-3Mo Forgings SA-182 F317L S31703 >125 8 1
37 |18Cr-13Ni-3Mo Forgings SA-182 F317L S31703 <125 8 1
38 |18Cr-13Ni-3Mo Forgings SA-182 F317L S31703 <125 8 1
39 |18Cr-13Ni-3Mo Forgings SA-182 F317 S31700 <125 8 1
40 |18Cr-13Ni-3Mo Forgings SA-182 F317 S31700 <125 8 1
41 [18Cr-13Ni-3Mo Plate SA-240 317 $31700 8 1
42 [18Cr-13Ni-3Mo Plate SA-240 317 S31700 8 1
43 [18Cr-13Ni-3Mo Plate SA-240 317L S31703 8 1
44 118Cr-13Ni-3Mo Plate SA-240 317L S31703 8 1
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2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Applicability and Max. Temperature Limits
(NP = Not Permitted)

Min. Ten- Min. (SPT = Supports Only)
sile Yield External

Line Strength, Strength, Pressure

No. MPa MPa 1 111 VIII-1 XII Chart No. Notes

1 515 205 NP 427 NP NP HA-2 G5, H1, W12

2 515 205 816 NP NP NP HA-2 G5, G12, H1, T7

3 515 205 816 NP 816 NP HA-2 G12, H1, T7

4 515 205 NP 427 816 NP HA-2 G5, G12, T6

5 515 205 NP 427 816 343 HA-2 G5, G12, T6, W12, W14

6 515 205 NP 427 NP NP HA-2 G5, W12

7 515 205 816 NP NP NP HA-2 G5, G12, H1, T7

8 515 205 816 NP 816 343 HA-2 G12, G22, H1, T7

9 515 205 NP 427 816 343 HA-2 G5, G12, G22, H1, T6
10 515 205 NP 427 NP NP HA-2 G5, H1, W12

11 515 205 NP 427 NP NP HA-2 G5, W12

12 515 205 816 427 816 NP HA-2 G5, H2, T8

13 515 205 816 NP 816 NP HA-2 H2, T8

14 515 205 816 427 816 NP HA-2 G5, H2, T8

15 515 205 816 NP 816 NP HA-2 H2, T8

16 515 205 816 427 816 NP HA-2 G5, H2, T8

17 515 205 816 NP 816 NP HA-2 H2, T8

18 515 205 816 NP NP NP HA-2 T8, W13

19 515 205 816 427 NP NP HA-2 G5, T8, W12, W13
20 515 205 816 NP 816 NP HA-2 G3, G5, G24, T8

21 515 205 816 NP 816 NP HA-2 G3, G24, T8

22 515 205 816 427 816 NP HA-2 G5, T8

23 515 205 816 NP 816 NP HA-2 T8

24 515 205 816 427 816 NP HA-2 G5, T8, W12, W13, W14
25 515 205 816 NP 816 NP HA-2 T8, W13, W14

26 515 205 816 427 816 NP HA-2 G5, H2, T8

27 515 205 816 NP 816 NP HA-2 H2, T8

28 515 205 NP 427 816 NP HA-2 G5, H2, T8, W12, W14
29 515 205 816 NP 816 NP HA-2 H2, T8

30 515 205 816 427 816 NP HA-2 G5, H2, T8

31 515 205 NP 427 NP NP HA-2 G5, H2, W12

32 515 205 NP 427 NP NP HA-2 G5, W12

33 520 205 NP 427 816 NP HA-2 G5, G12, G22, H1, T6
34 515 205 NP 427 NP NP HA-1 G5

35 450 170 NP NP 454 343 HA-4 G5

36 450 170 NP NP 454 343 HA-4

37 485 170 NP NP 454 343 HA-4 G5

38 485 170 NP NP 454 343 HA-4

39 515 205 NP NP 816 343 HA-2 G5, G12, T8

40 515 205 NP NP 816 343 HA-2 G12, T9

41 515 205 NP NP 816 343 HA-2 G5, G12, T8

42 515 205 NP NP 816 343 HA-2 G12, T9

43 515 205 NP NP 454 343 HA-4 G5

44 515 205 NP NP 454 343 HA-4

119

‘panwiad sI uonnguisip 1o uonanpoJdal Jayuny oN

'Sgv Sdv Jasn pazuouyine Aq 00S0- 8T:60:£2 S2-80-ET0Z U0 papeojumop Adod siyL *(W09:19811Syda)y MMma) U] ‘OiIualds uoswoyl Aq Sgv 01 pasuadl| [eusrew payybuido)d



Section I; Section Ill, Classes 2 and 3;* Section VIII, Division 1; and Section XII

2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)

Maximum Allowable Stress Values S for Ferrous Materials

(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

-30
Line to
No. 40 65 100 125 150 200 250 300 325 350 375 400 425 450 475
1 |138 138 138 135 132 129 129 127 125 123 120 119 117 115
2 138 138 138 135 132 129 129 127 125 123 120 119 117 115 114
3 1138 130 123 118 114 106 99.7 94.5 92.3 90.7 89.4 87.5 86.9 85.7 85.0
4 138 138 138 135 132 129 129 127 125 123 121 119 117 115 114
5 1138 138 138 135 132 129 129 127 125 123 121 119 117 115 114
6 | 138 138 138 135 132 129 129 127 125 123 120 119 117 115
7 1138 138 138 135 132 129 129 127 125 123 120 119 117 115 114
8 |138 130 123 118 114 106 99.7 94.5 92.3 90.7 89.4 87.5 86.9 85.7 85.0
9 |138 138 138 135 132 129 129 127 125 123 121 119 117 115 114
10 | 138 138 138 135 132 129 129 127 125 123 120 119 117 115
11 | 138 138 138 135 132 129 129 127 125 123 120 119 117 115
12 | 138 138 138 135 132 129 129 127 125 123 121 119 117 115 114
13 | 138 131 123 118 114 106 99.7 94.5 92.3 90.7 89.4 87.5 86.9 85.7 85.0
14 | 138 138 138 135 132 129 129 127 125 123 121 119 117 115 114
15 | 138 131 123 118 114 106 99.7 94.5 92.3 90.7 89.4 87.5 86.9 85.7 85.0
16 | 138 138 138 135 132 129 129 127 125 123 121 119 117 115 114
17 | 138 131 123 118 114 106 99.7 94.5 92.3 90.7 89.4 87.5 86.9 85.7 85.0
18 | 138 131 123 118 114 106 99.7 94.5 92.3 90.7 89.4 87.5 86.9 85.7 85.0
19 | 138 138 138 135 132 129 129 127 125 123 121 119 117 115 114
20 | 117 117 117 114 112 110 110 108 106 104 102 101 99.4 98.1 97.4
21 | 117 111 104 101 97.1 90.2 85.0 80.6 78.5 76.9 75.6 74.4 73.8 72.6 71.8
22 1138 138 138 135 132 129 129 127 125 123 121 119 117 115 114
23 1138 131 123 118 114 106 99.7 94.5 92.3 90.7 89.4 87.5 86.9 85.7 85.0
24 | 138 138 138 135 132 129 129 127 125 123 121 119 117 115 114
25 1138 131 123 118 114 106 99.7 94.5 92.3 90.7 89.4 87.5 86.9 85.7 85.0
26 | 138 138 138 135 132 129 129 127 125 123 121 119 117 115 114
27 1138 131 123 118 114 106 99.7 94.5 92.3 90.7 89.4 87.5 86.9 85.7 85.0
28 | 138 138 138 135 132 129 129 127 125 123 121 119 117 115 114
29 138 131 123 118 114 106 99.7 94.5 92.3 90.7 89.4 87.5 86.9 85.7 85.0
30 | 138 138 138 135 132 129 129 127 125 123 121 119 117 115 114
31 | 138 138 138 135 132 129 129 127 125 123 120 119 117 115
32 | 138 138 138 135 132 129 129 127 125 123 120 119 117 115
33 | 138 138 138 135 132 129 129 127 125 123 121 119 117 115 114
34 | 138 138 137 134 130 126 122 116 114 111 109 107 105 103
35 | 115 115 115 115 115 109 103 98.0 95.7 94.1 92.8 90.9 89.0 87.8 86.6
36 | 115 106 96.3 91.3 87.4 81.2 76.0 72.5 71.2 70.0 68.8 67.5 66.3 65.0 63.8
37 | 115 115 115 115 115 109 103 98.0 95.7 94.1 92.8 90.9 89.0 87.8 86.6
38 | 115 106 96.3 91.3 87.4 81.2 76.0 72.5 71.2 70.0 68.8 67.5 66.3 65.0 63.8
39 | 138 138 138 138 138 134 126 119 116 114 112 111 110 108 108
40 | 138 128 118 112 107 99.2 92.8 88.1 86.1 84.1 829 82.0 81.4 80.6 79.8
41 | 138 138 138 138 138 134 126 119 116 114 112 111 110 108 108
42 1138 128 118 112 107 99.2 92.8 88.1 86.1 84.1 829 82.0 81.4 80.6 79.8
43 1138 138 138 137 135 131 123 118 116 113 111 109 107 105 103
44 1138 127 115 109 105 97.1 91.2 87.3 85.4 83.8 82.5 80.6 79.4 78.1 76.9

120

‘panwiad sI uonnguisip 1o uonanpoJdal Jayuny oN

'Sgv Sdv Jasn pazuouyine Aq 00S0- 8T:60:£2 S2-80-ET0Z U0 papeojumop Adod siyL *(W09:19811Syda)y MMma) U] ‘OiIualds uoswoyl Aq Sgv 01 pasuadl| [eusrew payybuido)d



2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII

Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

Line

No. 500 525 550 575 600 625 650 675 700 725 750 775 800 825 850 875 900
2 113 112 94.6 59.2 44.8 329 24.5 18.3 12.6 841 6.18 4.37 2.77 1.62
3 1839 83.0 77.6 59.2 44.8 329 24.5 183 12.6 841 6.18 4.37 2.77 1.62
4 [113 111 87.4 57.5 44.4 329 24.5 18.3 12.6 841 6.18 4.37 2.77 1.62
5 1113 111 87.4 57.5 44.4 329 24.5 18.3 12.6 841 6.18 4.37 2.77 1.62
7 1113 112 94.6 59.2 44.8 329 24.5 18.3 12.6 841 6.18 4.37 2.77 1.62
8 839 83.0 77.6 59.2 44.8 329 24.5 183 12.6 841 6.18 4.37 2.77 1.62
9 (113 111 874 57.5 44.4 32.9 24.5 183 12.6 841 6.18 4.37 2.77 1.62
10

11

12 | 113 112 103 77.7 58.7 46.0 36.9 28.7 22.9 184 14.4 11.5 9.16 6.64
13 (839 83.0 82.4 77.7 58.7 46.0 36.9 28.7 22.9 184 14.4 11.5 9.16 6.64
14 | 113 112 103 77.7 58.7 46.0 36.9 287 22.9 184 14.4 11.5 9.16 6.64
15 [83.9 83.0 82.4 77.7 58.7 46.0 36.9 28.7 22.9 184 14.4 11.5 9.16 6.64
16 | 113 112 103 77.7 58.7 46.0 36.9 28.7 22.9 184 14.4 11.5 9.16 6.64
17 |83.9 83.0 82.4 77.7 58.7 46.0 36.9 287 22.9 184 14.4 11.5 9.16 6.64
18 (839 83.0 82.4 77.7 58.7 46.0 36.9 28.7 22.9 184 14.4 11.5 9.16 6.64
19 | 113 112 103 77.7 58.7 46.0 36.9 287 22.9 184 14.4 11.5 9.16 6.64
20 196.3 95.4 87.8 64.4 49.7 39.3 314 24.5 194 155 12.1 9.85 7.93 5.62
21 |71.3 70.6 69.9 64.0 49.7 39.3 314 24.5 194 155 12.1 9.85 7.93 5.62
22 113 112 103 77.7 58.7 46.0 36.9 28.7 22.9 184 14.4 11.5 9.16 6.64
23 1839 83.0 82.4 77.7 58.7 46.0 36.9 28.7 22.9 184 14.4 11.5 9.16 6.64
24 1113 112 103 77.7 58.7 46.0 36.9 28.7 22.9 184 14.4 11.5 9.16 6.64
25 1839 83.0 82.4 77.7 58.7 46.0 36.9 28.7 22.9 184 14.4 11.5 9.16 6.64
26 |113 112 103 77.7 58.7 46.0 36.9 28.7 22.9 184 14.4 11.5 9.16 6.64
27 1839 83.0 82.4 77.7 58.7 46.0 36.9 287 22.9 184 14.4 11.5 9.16 6.64
28 |113 112 103 77.7 58.7 46.0 36.9 28.7 22.9 184 14.4 11.5 9.16 6.64
29 1839 83.0 82.4 77.7 58.7 46.0 36.9 28.7 22.9 184 14.4 11.5 9.16 6.64
30 |113 112 103 77.7 58.7 46.0 36.9 28.7 22.9 184 14.4 11.5 9.16 6.64
31

33 |113 111 87.4 57.5 44.4 329 24.5 18.3 12.6 841 6.18 4.37 2.77 1.62
34

35

36

37

38

39 1107 106 105 99.8 80.3 65.5 504 38.6 29.6 23.0 17.7 134 104 8.05

40 |79.2 78.7 77.8 77.1 75.0 65.5 504 38.6 29.6 23.0 17.7 134 104 8.05

41 | 107 106 105 99.8 80.3 65.5 504 38.6 29.6 23.0 17.7 134 104 8.05

42 179.2 78.7 77.8 77.1 75.0 65.5 504 38.6 29.6 23.0 17.7 134 104 8.05

43

44
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2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)

Section I; Section lll, Classes 2 and 3;* Section VIlII, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials

(*See Maximum Temperature Limits for Restrictions on Class)

Alloy
Desig./ Class/Con-

Line UNS dition/  Size/Thick- Group
No. Nominal Composition Product Form Spec. No. Type/Grade No. Temper ness, mm P-No. No.
1 [18Cr-13Ni-3Mo WId. tube SA-249 TP317 $31700 8 1
2 |18Cr-13Ni-3Mo WId. tube SA-249 TP317 S31700 8 1
3 [18Cr-13Ni-3Mo WId. tube SA-249 TP317 S31700 8 1
4 ]18Cr-13Ni-3Mo WId. tube SA-249 TP317L S31703 8 1
5 [18Cr-13Ni-3Mo WId. tube SA-249 TP317L S31703 8 1
6 [18Cr-13Ni-3Mo Smls. & wld. pipe SA-312 TP317 S31700 8 1
7 |18Cr-13Ni-3Mo Smls. pipe SA-312 TP317 $31700 8 1
8 [18Cr-13Ni-3Mo WId. pipe SA-312 TP317 S31700 8 1
9 |18Cr-13Ni-3Mo WId. pipe SA-312 TP317 S31700 8 1
10 |18Cr-13Ni-3Mo Smls. pipe SA-312 TP317L S31703 8 1
11 |18Cr-13Ni-3Mo Smls. pipe SA-312 TP317L S31703 8 1
12 |18Cr-13Ni-3Mo WId. pipe SA-312 TP317L S31703 8 1
13 |18Cr-13Ni-3Mo WId. pipe SA-312 TP317L S31703 8 1
14 |18Cr-13Ni-3Mo Smls. & wld. fittings SA-403 317 $31700 8 1
15 |18Cr-13Ni-3Mo Fittings SA-403 317L S31703 CR 8 1
16 |18Cr-13Ni-3Mo Fittings SA-403 317L S31703 CR 8 1
17 |18Cr-13Ni-3Mo Fittings SA-403 317L S31703 WP-S 8 1
18 |18Cr-13Ni-3Mo Fittings SA-403 317L S31703 WP-S 8 1
19 |18Cr-13Ni-3Mo Fittings SA-403 317L S31703 WP-W 8 1
20 [18Cr-13Ni-3Mo Fittings SA-403 317L S31703 WP-W 8 1
21 [18Cr-13Ni-3Mo Fittings SA-403 317L S31703 WP-WU 8 1
22 [18Cr-13Ni-3Mo Fittings SA-403 317L S31703 WP-WU 8 1
23 [18Cr-13Ni-3Mo Fittings SA-403 317L S31703 WP-WX 8 1
24 |18Cr-13Ni-3Mo Fittings SA-403 317L S31703 WP-WX 8 1
25 [18Cr-18Ni-2Si Smls. tube SA-213 XM-15 $38100 8 1
26 [18Cr-18Ni-2Si Smls. tube SA-213 XM-15 $38100 8 1
27 |[18Cr-18Ni-2Si Plate SA-240 XM-15 $38100 8 1
28 |[18Cr-18Ni-2Si Plate SA-240 XM-15 S38100 8 1
29 [18Cr-18Ni-2Si WId. tube SA-249 TPXM-15 $38100 8 1
30 |18Cr-18Ni-2Si WId. tube SA-249 TPXM-15 $38100 8 1
31 |18Cr-18Ni-2Si WId. pipe SA-312 TPXM-15 $38100 8 1
32 118Cr-18Ni-2Si WId. pipe SA-312 TPXM-15 $38100 8 1
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2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)

Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials

(*See Maximum Temperature Limits for Restrictions on Class)

Applicability and Max. Temperature Limits
(NP = Not Permitted)

Min. Ten- Min. (SPT = Supports Only)
sile Yield External
Line Strength, Strength, Pressure
No. MPa MPa 1 111 VIII-1 XII Chart No. Notes
1 515 205 NP 427 NP NP HA-2 G5, W12
2 515 205 NP NP 816 343 HA-2 G5, G12, G24, T8
3 515 205 NP NP 816 343 HA-2 G12, G24, T9
4 515 205 NP NP 454 343 HA-4 G5, G24
5 515 205 NP NP 454 343 HA-4 G24
6 515 205 NP 427 816 343 HA-2 G5, G12, T8, W12, W14
7 515 205 NP NP 816 343 HA-2 G12, T9
8 515 205 NP NP 816 343 HA-2 G5, G12, G24, T8
9 515 205 NP NP 816 343 HA-2 G12, G24, T9
10 515 205 NP NP 454 343 HA-4 G5
11 515 205 NP NP 454 343 HA-4
12 515 205 NP NP 454 343 HA-4 G5, G24
13 515 205 NP NP 454 343 HA-4 G24
14 515 205 NP NP 816 343 HA-2 G5, G12, T8, W14
15 515 205 NP NP 454 343 HA-4 G5, G24
16 515 205 NP NP 454 343 HA-4 G24
17 515 205 NP NP 454 343 HA-4 G5
18 515 205 NP NP 454 343 HA-4
19 515 205 NP NP 454 343 HA-4 G5, G24
20 515 205 NP NP 454 343 HA-4 G24
21 515 205 NP NP 454 343 HA-4 G5, G24
22 515 205 NP NP 454 343 HA-4 G24
23 515 205 NP NP 454 343 HA-4 G5, G24
24 515 205 NP NP 454 343 HA-4 G24
25 515 205 NP NP 538 343 HA-2 G5
26 515 205 NP NP 538 343 HA-2
27 515 205 NP NP 538 343 HA-2 G5
28 515 205 NP NP 538 343 HA-2
29 515 205 NP NP 538 343 HA-2 G5, G24
30 515 205 NP NP 538 343 HA-2 G24
31 515 205 NP NP 510 343 HA-2 G5, G24
32 515 205 NP NP 538 343 HA-2 G24
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Section I; Section Ill, Classes 2 and 3;* Section VIII, Division 1; and Section XII

2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)

Maximum Allowable Stress Values S for Ferrous Materials

(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

-30
Line to
No. 40 65 100 125 150 200 250 300 325 350 375 400 425 450 475
1 |138 138 138 138 138 134 126 119 116 114 112 111 110 108
2 | 117 117 117 117 117 114 107 101 99.0 96.8 95.7 94.4 93.1 92.5 91.4
3 1117 109 99.8 94.9 90.8 84.0 78.8 74.7 73.3 72.1 70.8 69.6 69.0 68.4 67.7
4 117 117 117 116 115 111 105 99.9 97.9 96.0 94.2 93.0 91.1 89.3 87.4
5 117 108 98.3 93.0 88.8 82.5 78.0 74.1 72.6 71.4 70.1 68.9 67.7 66.4 65.2
6 | 138 138 138 138 138 134 126 119 116 114 112 111 110 108 108
7 1138 128 118 112 107 99.2 92.8 88.1 86.1 84.1 82.9 82.0 81.4 80.6 79.8
8 | 117 117 117 117 117 114 107 101 99.0 96.8 95.7 94.4 93.1 92.5 91.4
9 (117 109 99.8 94.9 90.8 84.0 78.8 74.7 73.3 72.1 70.8 69.6 69.0 68.4 67.7
10 | 138 138 138 138 135 131 123 118 116 113 111 109 107 105 103
11 | 138 126 115 109 105 97.1 91.3 87.3 85.4 83.8 82.5 80.6 79.4 78.1 76.9
12 | 117 117 117 117 115 111 105 99.9 97.9 96.0 94.2 93.0 91.1 89.3 87.4
13 | 117 107 98.5 93.0 88.8 82.5 78.0 74.1 72.6 71.4 70.1 68.9 67.7 66.4 65.2
14 | 138 138 138 138 138 134 126 119 116 114 112 111 110 108 108
15 | 117 117 117 116 115 111 105 99.9 97.9 96.0 94.2 93.0 91.1 89.3 87.4
16 | 117 108 98.3 93.0 88.8 82.5 78.0 74.1 72.6 71.4 70.1 68.9 67.7 66.4 65.2
17 | 138 138 138 137 135 131 123 118 116 113 111 109 107 105 103
18 | 138 127 115 109 105 97.1 91.2 87.3 85.4 83.8 82.5 80.6 79.4 78.1 76.9
19 | 117 117 117 116 115 111 105 99.9 97.9 96.0 94.2 93.0 91.1 89.3 87.4
20 | 117 108 98.3 93.0 88.8 82.5 78.0 74.1 72.6 71.4 70.1 68.9 67.7 66.4 65.2
21 | 117 117 117 116 115 111 105 99.9 97.9 96.0 94.2 93.0 91.1 89.3 87.4
22 | 117 108 98.3 93.0 88.8 82.5 78.0 74.1 72.6 71.4 70.1 68.9 67.7 66.4 65.2
23 | 117 117 117 116 115 111 105 99.9 97.9 96.0 94.2 93.0 91.1 89.3 87.4
24 (117 108 98.3 93.0 88.8 82.5 78.0 74.1 72.6 71.4 70.1 68.9 67.7 66.4 65.2
25 1138 138 137 134 130 126 122 116 114 111 109 107 105 103 101
26 | 138 126 113 107 103 95.7 89.9 85.9 84.1 82.2 80.5 79.2 77.3 76.0 74.8
27 1138 138 137 134 130 126 122 116 114 111 109 107 105 103 101
28 |138 126 113 107 103 95.7 89.9 85.9 84.1 82.2 80.5 79.2 77.3 76.0 74.8
29 | 117 117 117 114 111 107 103 98.5 96.5 94.7 92.8 90.9 89.1 87.1 85.9
30 | 117 107 96.2 91.2 87.4 81.1 76.6 72.7 71.2 70.0 68.8 67.5 66.3 65.0 63.8
31 (117 117 117 114 111 107 103 98.5 96.5 94.7 92.8 90.9 89.1 87.1 85.9
32 1117 107 96.2 91.2 87.4 81.1 76.6 72.7 71.2 70.0 68.8 67.5 66.3 65.0 63.8
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2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII

Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

Line
No. 500 525 550 575 600 625 650 675 700 725 750 775 800 825 850 875 900
2 1905 89.9 89.3 85.3 68.1 55.6 42.9 33.0 253 19.4 14.7 11.3 8.90 6.77
3 671 66.5 65.9 65.3 64.0 55.6 42.9 33.0 253 19.4 14.7 11.3 8.90 6.77
4
5
6 |107 106 105 99.8 80.3 65.5 504 386 29.6 23.0 17.7 134 104 8.05
7 179.2 78.7 77.8 77.1 75.0 65.5 504 38.6 29.6 23.0 17.7 134 104 8.05
8 1905 89.9 89.3 85.3 68.1 55.6 42.9 33.0 253 19.4 14.7 11.3 8.90 6.77
9 |67.1 66.5 65.9 65.3 64.0 55.6 42.9 33.0 25.3 194 14.7 11.3 8.90 6.77
10
11
12
14 | 107 106 105 99.8 80.3 65.5 504 38.6 29.6 23.0 17.7 134 104 8.05
15
16
17
18
19
20
21
22
23
24
25 199.3 98.0 93.3
26 |73.6 72.4 70.8
27 199.3 98.0 93.3
28 |73.6 72.4 70.8
29 |84.0 83.2 79.0
30 [62.6 61.3 60.1
31 |84.0 83.2
32 162.6 61.3 60.1
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2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)

Section I; Section lll, Classes 2 and 3;* Section VIlII, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Alloy
Desig./ Class/Con-

Line UNS dition/  Size/Thick- Group
No. Nominal Composition Product Form Spec. No. Type/Grade No. Temper ness, mm P-No. No.
1 |19Cr-9Ni-%,Mo Castings SA-351 CF10 ]92590 8 1
2 |19Cr-9Ni-Y,Mo Castings SA-351 CF10 ]92590 8 1
3 [19Cr-9Ni-2Mo Castings SA-351 CF10M 8 1
4 ]19Cr-9Ni-2Mo Castings SA-351 CF10M 8 1
5 [19Cr-10Ni-3Mo Castings SA-351 CG8M J93000 8 1
6 [19Cr-10Ni-3Mo Castings SA-351 CG8M J93000 8 1
7 |19Cr-15Ni-4Mo Smls. tube SA-213 S31725 8 4
8 [19Cr-15Ni-4Mo Smls. tube SA-213 S31725 8 4
9 |19Cr-15Ni-4Mo Plate SA-240 S31725 8 4
10 |19Cr-15Ni-4Mo Plate SA-240 S31725 8 4
11 [19Cr-15Ni-4Mo WId. tube SA-249 S31725 8 4
12 |19Cr-15Ni-4Mo WId. tube SA-249 S31725 8 4
13 |19Cr-15Ni-4Mo Smls. pipe SA-312 S31725 8 4
14 |19Cr-15Ni-4Mo Smls. pipe SA-312 S31725 8 4
15 |19Cr-15Ni-4Mo WId. pipe SA-312 S31725 8 4
16 |19Cr-15Ni-4Mo WId. pipe SA-312 S31725 8 4
17 [19Cr-15Ni-4Mo WId. pipe SA-358 S31725 8 4
18 |19Cr-15Ni-4Mo WId. pipe SA-358 S31725 8 4
19 |19Cr-15Ni-4Mo Smls. pipe SA-376 S31725 8 4
20 [19Cr-15Ni-4Mo Smls. pipe SA-376 S31725 8 4
21 [19Cr-15Ni-4Mo WId. pipe SA-409 S31725 8 4
22 [19Cr-15Ni-4Mo WId. pipe SA-409 S31725 8 4
23 [19Cr-15Ni-4Mo Bar SA-479 S31725 8 4
24 |19Cr-15Ni-4Mo Bar SA-479 S31725 8 4
25 [20Cr-10Ni Bar SA-479 ER308 S30880
26 [20Cr-18Ni-6Mo Castings SA-351 CK3MCuN ]93254 8 4
27 |20Cr-18Ni-6Mo Castings SA-351 CK3MCuN ]93254 8 4
28 [20Cr-18Ni-6Mo Forgings SA-182 F44 S31254 8 4
29 [20Cr-18Ni-6Mo Forgings SA-182 F44 S31254 8 4
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2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Applicability and Max. Temperature Limits
(NP = Not Permitted)

Min. Ten- Min. (SPT = Supports Only)
sile Yield External

Line Strength, Strength, Pressure

No. MPa MPa 1 111 VIII-1 XII Chart No. Notes

1 485 205 NP NP 816 343 HA-1 G1, G5, G19, T6

2 485 205 NP NP 816 343 HA-1 G1, G19, T7

3 485 205 NP NP 816 NP HA-2 G1, G5, G19, T6

4 485 205 NP NP 816 NP HA-2 G1, G19, T8

5 515 240 NP NP 538 343 HA-2 G1, G5, G19

6 515 240 NP NP 538 343 HA-2 G1, G19

7 515 205 NP NP 204 204 HA-4 G5

8 515 205 NP NP 204 204 HA-4

9 515 205 NP NP 204 204 HA-4 G5

10 515 205 NP NP 204 204 HA-4

11 515 205 NP NP 204 204 HA-4 G5, G24

12 515 205 NP NP 204 204 HA-4 G24

13 515 205 NP NP 204 NP HA-4 G5

14 515 205 NP NP 204 NP HA-4

15 515 205 NP NP 204 NP HA-4 G5, G24

16 515 205 NP NP 204 NP HA-4 G24

17 515 205 NP NP 204 204 HA-4 G5, G24

18 515 205 NP NP 204 204 HA-4 G24

19 515 205 NP NP 204 204 HA-4 G5

20 515 205 NP NP 204 204 HA-4

21 515 205 NP NP 204 204 HA-4 G5, G24

22 515 205 NP NP 204 204 HA-4 G24

23 515 205 NP NP 204 204 HA-4 G5

24 515 205 NP NP 204 204 HA-4

25 515 205 NP 427 NP NP HA-2 G5

26 550 260 NP 399 399 343 HA-2 G1, G5

27 550 260 NP NP 399 343 HA-2 G1

28 650 305 NP 399 399 343 HA-2 G5

29 650 305 NP NP 399 343 HA-2
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Section I; Section Ill, Classes 2 and 3;* Section VIII, Division 1; and Section XII

2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)

Maximum Allowable Stress Values S for Ferrous Materials

(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

-30

Line to

No. 40 65 100 125 150 200 250 300 325 350 375 400 425 450 475
1 |138 134 130 126 122 119 118 115 114 111 109 107 105 103 101
2 138 126 113 107 103 95.7 90.0 85.6 83.9 82.3 80.5 79.2 77.7 76.4 74.9
3 1138 138 138 136 134 133 125 119 116 114 112 111 110 108 107
4 138 129 119 113 108 99.3 92.7 88.1 86.1 84.4 83.2 82.0 81.1 80.2 79.5
5 |148 146 143 139 135 132 128 122 120 117 116 114 113 112 111
6 | 148 139 127 120 113 102 94.9 90.0 88.4 87.2 86.0 84.7 83.5 829 81.7
7 1138 138 138 137 135 131

8 |138 127 115 109 105 97.2

9 |[138 138 138 137 135 131

10 | 138 127 115 109 105 97.2

11 | 117 117 117 116 114 111

12 | 117 108 97.6 92.6 88.8 82.6

13 | 138 138 138 137 135 131

14 | 138 127 115 109 105 97.2

15 | 117 117 117 116 114 111

16 | 117 108 97.6 92.6 88.8 82.6

17 | 117 117 117 116 114 111

18 | 117 108 97.6 92.6 88.8 82.6

19 | 138 138 138 137 135 131

20 | 138 127 115 109 105 97.2

21 | 117 117 117 116 114 111

22 | 117 108 97.6 92.6 88.8 82.6

23 138 138 138 137 135 131

24 (138 127 115 109 105 97.2

25 1138 138 137 134 130 126 122 116 114 111 109 107 105 103

26 | 158 158 158 154 149 143 139 136 135 134 133 132

27 | 158 151 141 134 127 119 112 107 106 105 104 103

28 | 185 185 185 181 176 168 163 159 158 157 156 156

29 1185 175 162 154 147 137 129 125 123 121 120 119
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2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII

Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Line

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

500

525

550

575

600

625

650

675

700

725

750

775

800

825

850

875

900

Ul WN -

_e
g =N-R I

12

13
14
15
16

17
18
19
20

21
22
23
24

25
26
27
28
29

99.5
73.6
107
78.9
109
80.5

92.8
72.6
104
78.2
97.7
78.9

75.6
70.0
94.7
77.6
72.6
77.0

61.2
61.2
73.7
73.7

49.0
49.0
57.9
57.9

40.1
40.1
46.0
46.0

32.8
32.8
36.9
36.9

27.2
27.2
30.1
30.1

234
234
24.3
24.3
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19.6
19.6
20.3
20.3

16.7
16.7
17.0
17.0

14.7
14.7
14.3
14.3

12.9
12.9
12.1
12.1

11.0
11.0
10.3
10.3
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2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)

Section I; Section lll, Classes 2 and 3;* Section VIlII, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Alloy
Desig./ Class/Con-

Line UNS dition/  Size/Thick- Group
No. Nominal Composition Product Form Spec. No. Type/Grade No. Temper ness, mm P-No. No.
1 |[20Cr-18Ni-6Mo WId. tube SA-249 S31254 8 4
2 |20Cr-18Ni-6Mo WId. tube SA-249 S31254 8 4
3 [20Cr-18Ni-6Mo Smls. pipe SA-312 S31254 8 4
4 |20Cr-18Ni-6Mo Smls. pipe SA-312 S31254 8 4
5 [20Cr-18Ni-6Mo WId. pipe SA-312 S31254 8 4
6 [20Cr-18Ni-6Mo WId. pipe SA-312 S31254 8 4
7 |20Cr-18Ni-6Mo WId. pipe SA-358 S31254 8 4
8 [20Cr-18Ni-6Mo WId. pipe SA-358 S31254 8 4
9 |20Cr-18Ni-6Mo Fittings SA-403 S31254 8 4
10 |20Cr-18Ni-6Mo Plate SA-240 S31254 .. >5 8 4
11 |20Cr-18Ni-6Mo Plate SA-240 S31254 .. >5 8 4
12 |20Cr-18Ni-6Mo Plate SA-240 S31254 .. <5 8 4
13 |20Cr-18Ni-6Mo Plate SA-240 S31254 .. <5 8 4
14 |21Cr-6Ni-9Mn Forgings SA-182 FXM-11 S$21904 8 3
15 |21Cr-6Ni-9Mn Smls. pipe SA-312 TPXM-11 S21904 8 3
16 |[21Cr-6Ni-9Mn Smls. pipe SA-312 TPXM-11 S$21904 8 3
17 [21Cr-6Ni-9Mn WId. pipe SA-312 TPXM-11 S21904 8 3
18 |21Cr-6Ni-9Mn WId. pipe SA-312 TPXM-11 S21904 8 3
19 [21Cr-6Ni-9Mn Plate SA-666 XM-11 $21904 8 3
20 [21Cr-6Ni-9Mn Plate SA-666 XM-11 S21904 8 3
21 [21Cr-6Ni-9Mn Forgings SA-965 FXM-11 S21904 8 3
22 [21Cr-6Ni-9Mn Forgings SA-965 FXM-11 S21904 8 3
23 [21Cr-11Ni-N Forgings SA-182 F45 S30815 8 2
24 |21Cr-11Ni-N Forgings SA-182 F45 S30815 8 2
25 [21Cr-11Ni-N Smls. tube SA-213 S30815 8 2
26 [21Cr-11Ni-N Smls. tube SA-213 S30815 8 2
27 (21Cr-11Ni-N Plate SA-240 S30815 8 2
28 [21Cr-11Ni-N Plate SA-240 S30815 8 2
29 (21Cr-11Ni-N WId. tube SA-249 S30815 8 2
30 [21Cr-11Ni-N WId. tube SA-249 $30815 8 2
31 |21Cr-11Ni-N Smls. pipe SA-312 S30815 8 2
32 |21Cr-11Ni-N Smls. pipe SA-312 S30815 8 2
33 |21Cr-11Ni-N WId. pipe SA-312 S30815 8 2
34 |21Cr-11Ni-N WId. pipe SA-312 S30815 8 2
35 |21Cr-11Ni-N Bar SA-479 S30815 8 2
36 |21Cr-11Ni-N Bar SA-479 S30815 8 2
37 |22Cr-2Ni-Mo-N Forgings SA-182 F66 S$32202 10H 1
38 |22Cr-2Ni-Mo-N Plate SA-240 S32202 10H 1
39 |22Cr-2Ni-Mo-N Bar SA-479 S32202 10H 1
40 [22Cr-2Ni-Mo-N Smls. tube SA-789 S32202 10H 1
41 [22Cr-2Ni-Mo-N WId. tube SA-789 $32202 10H 1
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2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Applicability and Max. Temperature Limits
(NP = Not Permitted)

Min. Ten- Min. (SPT = Supports Only)
sile Yield External
Line Strength, Strength, Pressure
No. MPa MPa 1 111 VIII-1 XII Chart No. Notes
1 650 305 NP 399 399 343 HA-2 G5, G24
2 650 305 NP NP 399 343 HA-2 G24
3 650 305 NP 399 399 NP HA-2 G5
4 650 305 NP NP 399 NP HA-2
5 650 305 NP 399 399 NP HA-2 G5, G24
6 650 305 NP NP 399 NP HA-2 G24
7 650 305 NP 399 399 343 HA-2 G5, G24
8 650 305 NP NP 399 343 HA-2 G24
9 650 305 NP 399 NP NP HA-2 G5, W12
10 655 310 NP 399 399 343 HA-2 G5
11 655 310 NP NP 399 343 HA-2
12 690 310 NP 399 399 343 HA-2 G5
13 690 310 NP NP 399 343 HA-2
14 620 345 NP NP 316 316 HA-6
15 620 345 NP NP 316 316 HA-6 G5
16 620 345 NP NP 316 316 HA-6
17 620 345 NP NP 316 316 HA-6 G5, G24
18 620 345 NP NP 316 316 HA-6 G24
19 620 345 NP NP 316 316 HA-6 G5
20 620 345 NP NP 316 316 HA-6
21 620 345 NP NP 316 316 HA-6 G5
22 620 345 NP NP 316 316 HA-6
23 600 310 899 NP 899 343 HA-6 G5, G6, TS5
24 600 310 899 NP 899 343 HA-6 G6, T6
25 600 310 899 NP 899 343 HA-6 G5, G6, TS5
26 600 310 899 NP 899 343 HA-6 G6, T6
27 600 310 899 NP 899 343 HA-6 G5, G6, TS5
28 600 310 899 NP 899 343 HA-6 G6, T6
29 600 310 899 NP 899 343 HA-6 G5, G6, G24, TS
30 600 310 899 NP 899 343 HA-6 G6, G24, T6
31 600 310 899 NP 899 343 HA-6 G5, G6, TS5
32 600 310 899 NP 899 343 HA-6 G6, T6
33 600 310 899 NP 899 343 HA-6 G5, G6, G24, T5
34 600 310 899 NP 899 343 HA-6 G6, G24, T6
35 600 310 899 NP 899 343 HA-6 G5, G6, TS5
36 600 310 899 NP 899 343 HA-6 G6, T6
37 648 448 NP NP 316 NP HA-5 G19
38 648 448 NP NP 316 NP HA-5 G19
39 648 448 NP NP 316 NP HA-5 G19
40 648 448 NP NP 316 NP HA-5 G19
41 648 448 NP NP 316 NP HA-5 G19, G24
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2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)
Section I; Section Ill, Classes 2 and 3;* Section VIII, Division 1; and Section XII

Maximum Allowable Stress Values S for Ferrous Materials

(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

-30

Line to

No. 40 65 100 125 150 200 250 300 325 350 375 400 425 450 475
1 |157 157 157 154 149 143 139 135 134 134 133 132

2 | 157 149 138 131 125 116 110 106 104 103 102 101

3 1185 185 185 181 176 168 163 159 158 157 156 156

4 185 175 162 154 147 137 129 125 123 121 120 119

5 |157 157 157 154 149 143 139 135 134 134 133 132

6 | 157 149 138 131 125 116 110 106 104 103 102 101

7 | 157 157 157 154 149 143 139 135 134 134 133 132

8 | 157 149 138 131 125 116 110 106 104 103 102 101

9 |[185 185 185 181 176 168 163 159 158 157 156 156

10 | 187 187 186 183 178 170 164 161 160 159 158 158

11 | 187 178 167 158 151 140 133 128 125 124 123 122

12 | 197 197 197 193 187 179 173 169 168 167 166 165

13 | 197 182 166 158 151 140 133 128 125 124 123 122

14 (177 177 176 165 151 136 126 120 117

15 | 177 177 177 172 165 158 153 149 148

16 | 177 177 176 165 151 136 126 120 117

17 | 151 151 151 146 140 134 130 127 126

18 | 151 151 150 140 128 115 107 102 99.9

19 (177 177 177 172 165 158 153 149 148

20 | 177 177 176 165 151 136 126 120 117

21 | 177 177 177 172 165 158 153 149 148

22 | 177 177 176 165 151 136 126 120 117

23 | 172 171 170 165 160 155 151 148 147 146 145 143 142 140 138
24 172 171 169 161 151 138 129 123 121 120 118 117 116 115 113
25 172 171 170 165 160 155 151 148 147 146 145 143 142 140 138
26 | 172 171 169 161 151 138 129 123 121 120 118 117 116 115 113
27 172 171 170 165 160 155 151 148 147 146 145 143 142 140 138
28 | 172 171 169 161 151 138 129 123 121 120 118 117 116 115 113
29 | 145 145 144 141 136 132 128 126 125 124 123 122 121 119 118
30 | 145 145 144 137 129 117 110 105 103 102 101 99.9 98.7 98.0 96.9
31 | 172 171 170 165 160 155 151 148 147 146 145 143 142 140 138
32 172 171 169 161 151 138 129 123 121 120 118 117 116 115 113
33 | 145 145 144 141 136 132 128 126 125 124 123 122 121 119 118
34 | 145 145 144 137 129 117 110 105 103 102 101 99.9 98.7 98.0 96.9
35 | 172 171 170 165 160 155 151 148 147 146 145 143 142 140 138
36 | 172 171 169 161 151 138 129 123 121 120 118 117 116 115 113
37 | 185 185 182 175 171 170 170 170 170

38 | 185 185 182 175 171 170 170 170 170

39 | 185 185 182 175 171 170 170 170 170

40 | 185 185 182 175 171 170 170 170 170

41 1157 157 154 149 146 144 144 144 144
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2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Line
No.

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

500

525 550 575 600 625 650 675 700 725 750 775 800 825 850 875 900

Ul WN -

o 3

10
11
12
13

14
15
16
17
18

19
20
21
22

23
24
25
26

27
28
29
30

31
32
33
34
35
36

37
38
39
40
41

136
112
136
112

136
112
114
95.6

136
112
114
95.6
136
112

117 93.4 73.6 584 45.8 355 28.0 22.3 17.7 14.2 11.9 10.2 8.19 6.58 5.80 4.85
109 93.4 73.6 58.4 45.8 355 28.0 22.3 17.7 14.2 11.9 102 8.19 6.58 5.80 4.85
117 93.4 73.6 584 45.8 355 28.0 22.3 17.7 14.2 11.9 10.2 8.19 6.58 5.80 4.85
109 93.4 73.6 58.4 45.8 355 28.0 22.3 17.7 14.2 11.9 10.2 8.19 6.58 5.80 4.85

117 934 73.6 58.4 45.8 355 28.0 22.3 17.7 14.2 11.9 102 8.19 6.58 5.80 4.85
109 93.4 73.6 584 45.8 355 280 22.3 17.7 14.2 11.9 10.2 8.19 6.58 5.80 4.85
101 79.6 62.9 50.0 39.1 30.0 23.8 18.7 14.7 11.8 10.3 8.82 6.89 5.61 4.92 4.10
92.7 79.6 62.9 50.0 39.1 30.0 23.8 18.7 14.7 11.8 10.3 8.82 6.89 5.61 4.92 4.10

117 93.4 73.6 584 45.8 355 28.0 22.3 17.7 14.2 11.9 102 8.19 6.58 5.80 4.85
109 93.4 73.6 58.4 45.8 355 28.0 22.3 17.7 14.2 11.9 10.2 8.19 6.58 5.80 4.85
101 79.6 62.9 50.0 39.1 30.0 23.8 18.7 14.7 11.8 10.3 8.82 6.89 5.61 4.92 4.10
92.7 79.6 62.9 50.0 39.1 30.0 238 18.7 14.7 11.8 10.3 8.82 6.89 5.61 4.92 4.10
117 93.4 73.6 58.4 45.8 355 28.0 22.3 17.7 14.2 11.9 102 8.19 6.58 5.80 4.85
109 93.4 73.6 584 45.8 355 280 22.3 17.7 14.2 11.9 10.2 8.19 6.58 5.80 4.85
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2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIlII, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

‘panwiad sI uonnguisip 1o uonanpoJdal Jayuny oN

134

Alloy
Desig./ Class/Con-

Line UNS dition/  Size/Thick- Group
No. Nominal Composition Product Form Spec. No. Type/Grade No. Temper ness, mm P-No. No.
1 [22Cr-2Ni-Mo-N Smls. pipe SA-790 S32202 10H 1
2 |22Cr-2Ni-Mo-N WId. pipe SA-790 $32202 10H 1
3 [22Cr-2Ni-Mo-N Smls. fittings SA-815 S32202 10H 1
4 |22Cr-2Ni-Mo-N WId. fittings SA-815 S32202 10H 1
5 [22Cr-5Ni-3Mo-N Forgings SA-182 F51 S31803 10H 1
6 [22Cr-5Ni-3Mo-N Plate SA-240 $31803 10H 1
7 |22Cr-5Ni-3Mo-N Bar SA-479 $31803 10H 1
8 [22Cr-5Ni-3Mo-N Smls. tube SA-789 $31803 10H 1
9 |[22Cr-5Ni-3Mo-N WId. tube SA-789 $31803 10H 1
10 |22Cr-5Ni-3Mo-N Smls. pipe SA-790 S31803 10H 1
11 |22Cr-5Ni-3Mo-N WId. pipe SA-790 $31803 10H 1
12 |22Cr-5Ni-3Mo-N Smls. fittings SA-815 $31803 10H 1
13 |22Cr-5Ni-3Mo-N WId. fittings SA-815 S31803 10H 1
14 |22Cr-5Ni-3Mo-N Smls. & wld. fittings SA-815 $S31803 10H 1
15 |22Cr-5Ni-3Mo-N Plate SA-240 S32205 10H 1
16 |22Cr-5Ni-3Mo-N Bar SA-479 $32205 10H 1
17 |22Cr-5Ni-3Mo-N Smls. & wld. pipe SA-790 $32205 10H 1
18 |22Cr-5Ni-3Mo-N Smls. pipe SA-790 S32205 10H 1
19 |22Cr-5Ni-3Mo-N WId. pipe SA-790 $32205 10H 1
20 [22Cr-5Ni-3Mo-N Smls. & wld. fittings SA-815 S32205 10H 1
21 [22Cr-5Ni-3Mo-N Smls. fittings SA-815 S32205 10H 1
22 [22Cr-5Ni-3Mo-N WId. fittings SA-815 $32205 10H 1
23 [22Cr-5Ni-3Mo-N Forgings SA-182 F60 S32205 10H 1
24 |22Cr-5Ni-3Mo-N Smls. & wld. tube SA-789 S32205 10H 1
25 [22Cr-5Ni-3Mo-N Smls. tube SA-789 S32205 10H 1
26 [22Cr-5Ni-3Mo-N WId. tube SA-789 S32205 10H 1
27 [22Cr-13Ni-5Mn Castings SA-351 CG6MMN J93790 8 3
28 [22Cr-13Ni-5Mn Forgings SA-182 FXM-19 S20910 8 3
29 [22Cr-13Ni-5Mn Smls. tube SA-213 XM-19 S20910 8 3
30 |22Cr-13Ni-5Mn Plate SA-240 XM-19 $20910 8 3
31 |22Cr-13Ni-5Mn WId. tube SA-249 TPXM-19 S20910 8 3
32 |22Cr-13Ni-5Mn WId. tube SA-249 TPXM-19 S20910 8 3
33 |22Cr-13Ni-5Mn Smls. & wld. pipe SA-312 TPXM-19 S20910 8 3
34 |22Cr-13Ni-5Mn Smls. pipe SA-312 TPXM-19 S20910 8 3
35 |22Cr-13Ni-5Mn WId. pipe SA-312 TPXM-19 S20910 .. 8 3
36 |22Cr-13Ni-5Mn WId. pipe SA-358 XM-19 S20910 1 8 3
37 |22Cr-13Ni-5Mn Smls. & wld. fittings SA-403 XM-19 S20910 8 3
38 |22Cr-13Ni-5Mn Bar SA-479 XM-19 $20910 8 3
39 |22Cr-13Ni-5Mn WId. pipe SA-813 TPXM-19 S20910 8 3
40 122Cr-13Ni-5Mn WId. pipe SA-814 TPXM-19 S20910 8 3
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2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Applicability and Max. Temperature Limits
(NP = Not Permitted)

Min. Ten- Min. (SPT = Supports Only)
sile Yield External
Line Strength, Strength, Pressure
No. MPa MPa 1 111 VIII-1 XII Chart No. Notes
1 648 448 NP NP 316 NP HA-5 G19
2 648 448 NP NP 316 NP HA-5 G19, G24
3 648 448 NP NP 316 NP HA-5 G19
4 648 448 NP NP 316 NP HA-5 G3, G19
5 620 450 316 NP 316 316 HA-5 G19
6 620 450 316 NP 316 316 HA-5 G19
7 620 450 316 NP 316 NP HA-5 G19
8 620 450 316 NP 316 316 HA-5 G19
9 620 450 316 NP 316 316 HA-5 G19, G24
10 620 450 316 NP 316 316 HA-5 G19
11 620 450 316 NP 316 316 HA-5 G19, G24
12 620 450 316 NP NP NP HA-5 G19
13 620 450 316 NP NP NP HA-5 G19, G24
14 620 450 NP NP 316 316 HA-5 G19, W14
15 655 450 NP 316 316 316 HA-5 G19
16 655 450 NP 316 316 NP HA-5 G19
17 655 450 NP 316 NP NP HA-5 G19, W12
18 655 450 NP NP 316 316 HA-5 G19
19 655 450 NP NP 316 316 HA-5 G19, G24
20 655 450 NP 316 NP NP HA-5 G19, W12
21 655 450 NP NP 316 316 HA-5 G19
22 655 450 NP NP 316 316 HA-5 G19, G24
23 655 480 NP 316 316 316 HA-5 G19
24 655 480 NP 316 NP NP HA-5 G19, W12
25 655 480 NP NP 316 316 HA-5 G19
26 655 480 NP NP 316 316 HA-5 G19, G24
27 585 295 NP NP 566 343 HA-2 G1
28 690 380 NP 427 649 343 HA-6 G5, T8
29 690 380 NP NP 649 NP HA-6 T8
30 690 380 NP 427 649 343 HA-6 G5, T8
31 690 380 NP 427 NP NP HA-6 G5, W12
32 690 380 NP NP 649 343 HA-6 G24, T8
33 690 380 NP 427 NP NP HA-6 G5, W12
34 690 380 NP NP 649 343 HA-6 T8
35 690 380 NP NP 649 343 HA-6 G24, T8
36 690 380 NP 427 NP NP HA-6 G5, W12
37 690 380 NP 427 649 343 HA-6 G5, T8, W12, W14
38 690 380 NP 427 649 343 HA-6 G5, G22, T8
39 690 380 NP 427 NP NP HA-6 G5, W12
40 690 380 NP 427 NP NP HA-6 G5, W12
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2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)
Section I; Section Ill, Classes 2 and 3;* Section VIII, Division 1; and Section XII

Maximum Allowable Stress Values S for Ferrous Materials

(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

-30

Line to

No. 40 65 100 125 150 200 250 300 325 350 375 400 425 450 475
1 |185 185 182 175 171 170 170 170 170

2 | 157 157 154 149 146 144 144 144 144

3 1185 185 182 175 171 170 170 170 170

4 | 157 157 154 149 146 144 144 144 144

5 177 177 177 174 171 165 161 160 159

6 | 177 177 177 174 171 165 161 160 159

7 177 177 177 174 171 165 161 160 159

8 | 177 177 177 174 171 165 161 160 159

9 |[151 151 151 148 145 140 137 135 135

10 (177 177 177 174 171 165 161 160 159

11 | 151 151 151 148 145 140 137 135 135

12 | 177 177 177 174 171 165 161 160 159

13 | 151 151 151 148 145 140 137 135 135

14 | 177 177 177 174 171 165 161 160 159

15 | 187 187 187 184 180 174 170 168 168

16 | 187 187 187 184 180 174 170 168 168

17 | 187 187 187 184 180 174 170 168 168

18 | 187 187 187 184 180 174 170 168 168

19 | 159 159 159 156 153 148 145 143 143

20 | 187 187 187 184 180 174 170 168 168

21 | 187 187 187 184 180 174 170 168 168

22 1159 159 159 156 153 148 145 143 143

23 | 187 187 187 184 180 174 170 168 168

24 | 187 187 187 184 180 174 170 168 168

25 | 187 187 187 184 180 174 170 168 168

26 | 159 159 159 156 153 148 145 143 143

27 | 134 133 132 128 123 116 111 107 106 104 102 101 101 99.5 98.2
28 | 197 196 195 191 185 180 176 174 173 171 170 169 167 165 163
29 | 197 196 195 191 185 180 176 174 172 169 167 165 162 161 159
30 | 197 196 195 191 185 180 176 174 173 171 170 169 167 165 163
31 | 197 196 195 191 185 180 176 174 173 171 170 169 167 165
32 | 168 167 165 162 158 153 149 147 146 144 142 140 138 137 135
33 | 197 196 195 191 185 180 176 174 173 171 170 169 167 165
34 (197 196 195 191 185 180 176 174 172 169 167 165 162 161 159
35 | 168 167 165 162 158 153 149 147 146 144 142 140 138 137 135
36 | 197 196 195 191 185 180 176 174 173 171 170 169 167 165

37 197 196 195 191 185 180 176 174 173 171 170 169 167 165 163
38 | 197 196 195 191 185 180 176 174 173 171 170 169 167 165 163
39 | 197 196 195 191 185 180 176 174 173 171 170 169 167 165

40 1197 196 195 191 185 180 176 174 173 171 170 169 167 165
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2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

525 550 575 600 625 650 675 700 725 750 775 800 825 850 875

97.5
161
157
161

134
157
134

161
161

96.6 95.0 93.1

158 157 152 132 83.6 56.1
156 154 152 132 83.6 56.1
158 157 152 132 83.6 56.1

132 131 129 111 71.4 48.0
156 154 152 132 83.6 56.1
132 131 129 111 714 48.0

158 157 152 132 83.6 56.1
158 157 152 132 83.6 56.1

137

‘panwiad sI uonnguisip 1o uonanpoJdal Jayuny oN

Pt ettt
'Sgv Sdv Jasn pazuouyine Aq 00S0- 8T:60:£2 S2-80-ET0Z U0 papeojumop Adod siyL *(W09:19811Syda)y MMma) U] ‘OiIualds uoswoyl Aq Sgv 01 pasuadl| [eusrew payybuido)d

wwww www wwwww

P T T T T T T e e T e v
S22 D22 D2 222



2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)

Section I; Section lll, Classes 2 and 3;* Section VIlII, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Alloy
Desig./ Class/Con-

Line UNS dition/  Size/Thick- Group
No. Nominal Composition Product Form Spec. No. Type/Grade No. Temper ness, mm P-No. No.
1 [23Cr-4Ni-Mo-Cu-N Plate SA-240 S32304 10H 1
2 |23Cr-4Ni-Mo-Cu-N Smls. tube SA-789 S32304 >25 10H 1
3 [23Cr-4Ni-Mo-Cu-N WId. tube SA-789 S32304 >25 10H 1
4 |23Cr-4Ni-Mo-Cu-N Smls. pipe SA-790 S32304 10H 1
5 [23Cr-4Ni-Mo-Cu-N WId. pipe SA-790 S32304 10H 1
6 |23Cr-4Ni-Mo-Cu-N Smls. tube SA-789 S32304 <25 10H 1
7 |23Cr-4Ni-Mo-Cu-N WId. tube SA-789 S32304 <25 10H 1
8 [23Cr-12Ni Smls. & wld. fittings SA-403 309 S30900 8 2
9 |[23Cr-12Ni Smls. tube SA-213 TP309S $30908 8 2
10 |23Cr-12Ni Smls. tube SA-213 TP309S S30908 8 2
11 |23Cr-12Ni Plate SA-240 3098 $30908 8 2
12 |23Cr-12Ni Plate SA-240 3098 S30908 8 2
13 |23Cr-12Ni WId. tube SA-249 TP309S S30908 8 2
14 |23Cr-12Ni WId. tube SA-249 TP309S $30908 8 2
15 |23Cr-12Ni Smls. & wld. pipe SA-312 TP309S S30908 8 2
16 |23Cr-12Ni Smls. pipe SA-312 TP309S $30908 8 2
17 |23Cr-12Ni WId. pipe SA-312 TP309S $30908 8 2
18 |23Cr-12Ni WId. pipe SA-312 TP309S S30908 8 2
19 [23Cr-12Ni WId. pipe SA-312 TP309S $30908 8 2
20 [23Cr-12Ni WId. pipe SA-312 TP309S S30908 8 2
21 [23Cr-12Ni WId. pipe SA-358 3098 S30908 8 2
22 [23Cr-12Ni Bar SA-479 3098 $30908 8 2
23 [23Cr-12Ni Bar SA-479 3098 S30908 8 2
24 |23Cr-12Ni WId. pipe SA-813 TP309S S30908 8 2
25 |23Cr-12Ni WId. pipe SA-813 TP309S $30908 8 2
26 [23Cr-12Ni WId. pipe SA-814 TP309S S30908 8 2
27 [23Cr-12Ni WId. pipe SA-814 TP309S $30908 8 2
28 [23Cr-12Ni Smls. tube SA-213 TP309H S30909 8 2
29 [23Cr-12Ni Smls. tube SA-213 TP309H S30909 8 2
30 |23Cr-12Ni Plate SA-240 309H $30909 8 2
31 |23Cr-12Ni Plate SA-240 309H S30909 8 2
32 |23Cr-12Ni WId. tube SA-249 TP309H S30909 8 2
33 |23Cr-12Ni WId. tube SA-249 TP309H $30909 8 2
34 |23Cr-12Ni WId. tube SA-249 TP309H S30909 8 2
35 |23Cr-12Ni Smls. pipe SA-312 TP309H S30909 8 2
36 |23Cr-12Ni Smls. pipe SA-312 TP309H S30909 8 2
37 |23Cr-12Ni WId. pipe SA-312 TP309H S30909 8 2
38 [23Cr-12Ni WId. pipe SA-312 TP309H $30909 8 2
39 |23Cr-12Ni Bar SA-479 309H S30909 8 2
40 123Cr-12Ni Bar SA-479 309H S30909 8 2
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2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Applicability and Max. Temperature Limits
(NP = Not Permitted)

Min. Ten- Min. (SPT = Supports Only)
sile Yield External

Line Strength, Strength, Pressure

No. MPa MPa 1 111 VIII-1 XII Chart No. Notes

1 600 400 NP NP 316 316 HA-6 G19

2 600 400 NP NP 316 316 HA-6 G19

3 600 400 NP NP 316 316 HA-6 G19, G24

4 600 400 NP NP 316 316 HA-6 G19

5 600 400 NP NP 316 316 HA-6 G19, G24

6 690 450 NP NP 316 316 HA-5 G19

7 690 450 NP NP 316 316 HA-5 G19, G24

8 515 205 NP 427 816 343 HA-2 G5, G12, TS5, W12, W14

9 515 205 816 NP 816 343 HA-2 G5, G12, TS

10 515 205 816 NP 816 343 HA-2 G12, T6

11 515 205 816 427 816 343 HA-2 G5, G12, TS

12 515 205 816 NP 816 343 HA-2 G12, T6

13 515 205 NP NP 816 343 HA-2 G5, G12, G24, TS
14 515 205 NP NP 816 343 HA-2 G12, G24, T6

15 515 205 816 427 816 343 HA-2 G5, G12, TS5, W12, W14
16 515 205 816 NP 816 343 HA-2 G12, T6

17 515 205 816 NP NP NP HA-2 G5, G12, T5, W13
18 515 205 816 NP NP NP HA-2 G12, T6, W13
19 515 205 816 NP 816 343 HA-2 G3, G5, G12, G24, TS
20 515 205 816 NP 816 343 HA-2 G3, G12, G24, T6
21 515 205 NP 427 NP NP HA-2 G5, W12

22 515 205 538 NP 538 343 HA-2 G5, G12, G22, TS
23 515 205 538 NP 538 343 HA-2 G12, G22, T6

24 515 205 NP NP 816 343 HA-2 G5, G12, G24, TS
25 515 205 NP NP 816 343 HA-2 G12, G24, T6

26 515 205 NP NP 816 343 HA-2 G5, G12, G24, T5
27 515 205 NP NP 816 343 HA-2 G12, G24, T6

28 515 205 816 NP 816 NP HA-2 G5, T6

29 515 205 816 NP 816 NP HA-2 T7

30 515 205 816 NP 816 NP HA-2 G5, H1, T6

31 515 205 816 NP 816 NP HA-2 H1, T7

32 515 205 NP 427 NP NP HA-2 G5, W12

33 515 205 NP NP 816 NP HA-2 G5, G24, T6

34 515 205 NP NP 816 NP HA-2 G24, T7

35 515 205 816 NP 816 NP HA-2 G5, T6

36 515 205 816 NP 816 NP HA-2 T7

37 515 205 816 NP 816 NP HA-2 G3, G5, G24, T6
38 515 205 816 NP 816 NP HA-2 G3, G24, T7

39 515 205 816 NP 816 NP HA-2 G5, T6

40 515 205 816 NP 816 NP HA-2 T7
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Section I; Section Ill, Classes 2 and 3;* Section VIII, Division 1; and Section XII

2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)

Maximum Allowable Stress Values S for Ferrous Materials

(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

-30

Line to

No. 40 65 100 125 150 200 250 300 325 350 375 400 425 450 475
1 172 169 164 159 155 150 147 145 144

2 172 169 164 159 155 150 147 145 144

3 |145 144 140 135 132 128 125 124 123

4 [172 169 164 159 155 150 147 145 144

5 |145 144 140 135 132 128 125 124 123

6 | 197 194 189 184 178 173 170 168 167

7 |168 165 160 156 152 147 145 143 142

8 | 138 138 138 138 138 138 135 131 129 127 125 124 122 121 119
9 |[138 138 138 138 138 138 135 131 129 127 125 124 122 121 119
10 | 138 129 120 115 111 105 100 96.7 95.4 94.1 92.9 91.6 90.4 89.2 87.9
11 | 138 138 138 138 138 138 135 131 129 127 125 124 122 121 119
12 | 138 129 120 115 111 105 100 96.7 95.4 94.1 92.9 91.6 90.4 89.2 87.9
13 | 117 117 117 117 117 117 115 111 109 108 107 105 104 102 101
14 (117 110 101 97.5 94.3 88.7 84.7 82.1 80.8 79.8 79.1 779 77.3 76.1 74.8
15 | 138 138 138 138 138 138 135 131 129 127 125 124 122 121 119
16 | 138 129 120 115 111 105 100 96.7 95.4 94.1 929 91.6 90.4 89.2 87.9
17 | 138 138 138 138 138 138 135 131 129 127 125 124 122 121 119
18 | 138 129 120 115 111 105 100 96.7 95.4 94.1 92.9 91.6 90.4 89.2 87.9
19 | 117 117 117 117 117 117 115 111 109 108 107 105 104 102 101
20 | 117 110 101 97.5 94.3 88.7 84.7 82.1 80.8 79.8 79.1 77.9 77.3 76.1 74.8
21 138 138 138 138 138 138 135 131 129 127 125 124 122 121
22 1138 138 138 138 138 138 135 131 129 127 125 124 122 121 119
23 1138 129 120 115 111 105 100 96.7 95.4 94.1 929 91.6 90.4 89.2 87.9
24 (117 117 117 117 117 117 115 111 109 108 107 105 104 102 101
25 [ 117 110 101 97.5 94.3 88.7 84.7 82.1 80.8 79.8 79.1 77.9 77.3 76.1 74.8
26 | 117 117 117 117 117 117 115 111 109 108 107 105 104 102 101
27 | 117 110 101 97.5 94.3 88.7 84.7 82.1 80.8 79.8 79.1 77.9 77.3 76.1 74.8
28 | 138 138 138 138 138 138 135 131 129 127 125 124 122 121 119
29 138 129 119 114 111 105 100 96.7 95.4 94.1 929 91.6 90.4 89.2 87.9
30 | 138 138 138 138 138 138 135 131 129 127 125 124 122 121 119
31 | 138 129 119 114 111 105 100 96.7 95.4 94.1 929 91.6 90.4 89.2 87.9
32 | 138 138 138 138 138 138 135 131 129 127 125 124 122 121
33 | 117 117 117 117 117 117 115 111 109 108 107 105 104 102 101
34 (117 110 101 97.5 94.3 88.7 84.7 82.1 80.8 79.8 79.1 77.9 77.3 76.1 74.8
35 | 138 138 138 138 138 138 135 131 129 127 125 124 122 121 119
36 | 138 129 119 114 111 105 100 96.7 95.4 94.1 92.9 91.6 90.4 89.2 87.9
37 (117 117 117 117 117 117 115 111 109 108 107 105 104 102 101
38 | 117 110 101 97.5 94.3 88.7 84.7 82.1 80.8 79.8 79.1 77.9 77.3 76.1 74.8
39 | 138 138 138 138 138 138 135 131 129 127 125 124 122 121 119
40 1138 129 119 114 111 105 100 96.7 95.4 94.1 929 91.6 90.4 89.2 87.9
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2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII

Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

Line

No. 500 525 550 575 600 625 650 675 700 725 750 775 800 825 850 875 900
1

2

3

4

5

6

7

8 |115 89.4 59.2 44.2 31.8 23.7 16.9 10.7 6.10 3.78 2.96 2.40 1.76 1.15
9 [115 89.4 59.2 44.2 31.8 23.7 16.9 10.7 6.10 3.78 2.96 2.40 1.76 1.15
10 [86.7 78.5 59.2 44.2 31.8 23.7 16.9 10.7 6.10 3.78 2.96 2.40 1.76 1.15
11 | 115 89.4 59.2 44.2 31.8 23.7 16.9 10.7 6.10 3.78 2.96 2.40 1.76 1.15
12 (86.7 78.5 59.2 44.2 31.8 23.7 16.9 10.7 6.10 3.78 2.96 2.40 1.76 1.15
13 (98.9 74.7 50.6 374 27.5 20.4 14.2 9.27 5.22 323 2.53 2.06 1.52 0.960
14 (735 64.8 50.6 374 27.5 204 14.2 9.27 5.22 323 2.53 2.06 1.52 0.960
15 [ 115 89.4 59.2 44.2 31.8 23.7 16.9 10.7 6.10 3.78 2.96 2.40 1.76 1.15
16 (86.7 78.5 59.2 44.2 318 23.7 16.9 10.7 6.10 3.78 2.96 2.40 1.76 1.15
17 | 115 89.4 59.2 44.2 31.8 23.7 16.9 10.7 6.10 3.78 2.96 2.40 1.76 1.15
18 [86.7 78.5 59.2 44.2 31.8 23.7 16.9 10.7 6.10 3.78 2.96 2.40 1.76 1.15
19 (98.9 74.7 50.6 374 27.5 204 14.2 9.27 5.22 323 2.53 2.06 1.52 0.960
20 |73.5 64.8 50.6 37.4 27.5 20.4 14.2 9.27 5.22 3.23 2.53 2.06 1.52 0.960
21

22 |115 89.4 59.2

23 |86.7 78.5 59.2

24 1989 74.7 50.6 374 27.5 204 14.2 9.27 5.22 323 2.53 2.06 1.52 0.960
25 |73.5 64.8 50.6 374 27.5 204 14.2 9.27 5.22 323 2.53 2.06 1.52 0.960
26 1989 74.7 50.6 37.4 27.5 20.4 14.2 9.27 5.22 3.23 2.53 2.06 1.52 0.960
27 |73.5 64.8 50.6 374 27.5 204 14.2 9.27 5.22 323 2.53 2.06 1.52 0.960
28 117 107 83.8 65.2 48.6 36.3 27.3 21.1 159 12.5 9.89 7.77 6.12 4.59
29 |86.7 85.4 78.9 65.2 48.6 36.3 27.3 21.1 159 12.5 9.89 7.77 6.12 4.59
30 |117 107 83.8 65.2 48.6 36.3 27.3 21.1 159 12.5 9.89 7.77 6.12 4.59
31 |86.7 85.4 78.9 65.2 48.6 36.3 27.3 21.1 159 12.5 9.89 7.77 6.12 4.59
33 199.8 91.3 71.2 55.8 41.5 31.0 232 182 13.8 104 827 6.50 5.05 4.01
34 |73.6 72.3 66.8 55.7 41.5 31.0 232 182 13.8 104 827 6.50 5.05 4.01
35 |117 107 83.8 65.2 48.6 36.3 27.3 21.1 159 12.5 9.89 7.77 6.12 4.59
36 |86.7 85.4 78.9 65.2 48.6 36.3 27.3 21.1 159 12.5 9.89 7.77 6.12 4.59
37 199.8 91.3 71.2 55.8 41.5 31.0 23.2 182 13.8 104 827 6.50 5.05 4.01
38 |73.6 72.3 66.8 55.7 41.5 31.0 232 182 13.8 104 827 6.50 5.05 4.01
39 |117 107 83.8 65.2 48.6 363 27.3 21.1 159 12.5 9.89 7.77 6.12 4.59
40 186.7 85.4 78.9 65.2 48.6 36.3 27.3 21.1 159 12.5 9.89 7.77 6.12 4.59
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2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)

Section I; Section lll, Classes 2 and 3;* Section VIlII, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Alloy
Desig./ Class/Con-

Line UNS dition/  Size/Thick- Group
No. Nominal Composition Product Form Spec. No. Type/Grade No. Temper ness, mm P-No. No.
1 |23Cr-12Ni-Cb Smls. tube SA-213 TP309Cb S30940 8 2
2 |23Cr-12Ni-Cb Smls. tube SA-213 TP309Cb S30940 8 2
3 |23Cr-12Ni-Cb Plate SA-240 309Cb S30940 8 2
4 [23Cr-12Ni-Cb Plate SA-240 309Cb S30940 8 2
5 |23Cr-12Ni-Cb WId. tube SA-249 TP309Cb S30940 8 2
6 |23Cr-12Ni-Cb WId. tube SA-249 TP309Cb S30940 8 2
7 |23Cr-12Ni-Cb Smls. & wld. pipe SA-312 TP309Cb S30940 8 2
8 |23Cr-12Ni-Cb Smls. pipe SA-312 TP309Cb S30940 8 2
9 [23Cr-12Ni-Cb WId. pipe SA-312 TP309Cb S30940 8 2
10 |23Cr-12Ni-Cb WId. pipe SA-312 TP309Cb S30940 8 2
11 |23Cr-12Ni-Cb Bar SA-479 309Cb S30940 8 2
12 |23Cr-12Ni-Cb Bar SA-479 309Cb S30940 8 2
13 |23Cr-12Ni-Cb WId. pipe SA-813 TP309Cb S30940 8 2
14 |23Cr-12Ni-Cb WId. pipe SA-813 TP309Cb S30940 8 2
15 |23Cr-12Ni-Cb WId. pipe SA-814 TP309Cb S30940 8 2
16 |23Cr-12Ni-Cb WId. pipe SA-814 TP309Cb S30940 8 2
17 |24Cr-10Ni-4Mo-N Castings SA-995 2A ]93345 10H 1
18 |25Cr-4Ni-4Mo-Ti Plate SA-240 S44635 101 1
19 |25Cr-4Ni-4Mo-Ti WId. tube SA-268 S44635 101 1
20 |25Cr-5Ni-3Mo-2Cu Castings SA-995 1B 193372 10H 1
21 |25Cr-5Ni-3Mo-2Cu Plate SA-240 S32550 10H 1
22 |25Cr-5Ni-3Mo-2Cu Bar SA-479 S32550 10H 1
23 |25Cr-5Ni-3Mo-2Cu Smls. tube SA-789 S32550 10H 1
24 |25Cr-5Ni-3Mo-2Cu WId. tube SA-789 S32550 10H 1
25 |25Cr-5Ni-3Mo-2Cu Smls. pipe SA-790 S32550 10H 1
26 |25Cr-5Ni-3Mo-2Cu WId. pipe SA-790 S32550 10H 1
27 |25Cr-6Ni-Mo-N Plate SA-240 S31200 10H 1
28 |25Cr-6.5Ni-3Mo-N Smls. tube SA-789 S31260 10H 1
29 |25Cr-6.5Ni-3Mo-N WId. tube SA-789 S31260 10H 1
30 |25Cr-6.5Ni-3Mo-N Smls. pipe SA-790 S31260 10H 1
31 |25Cr-6.5Ni-3Mo-N WId. pipe SA-790 S31260 10H 1
32 |25Cr-6.5Ni-3Mo-N Plate SA-240 S31260 10H 1
33 |25Cr-7Ni-3Mo-W-Cu-N Forgings SA-182 F54 S39274 10H 1
34 |25Cr-7Ni-3Mo-W-Cu-N Smls. tube SA-789 S39274 10H 1
35 |25Cr-7Ni-3Mo-W-Cu-N WId. tube SA-789 S39274 10H 1
36 |25Cr-7Ni-3Mo-W-Cu-N Smls. pipe SA-790 S39274 10H 1
37 |25Cr-7Ni-3Mo-W-Cu-N WId. pipe SA-790 S39274 10H 1
38 |25Cr-7Ni-4Mo-N Forgings SA-182 F53 S32750 10H 1
39 |25Cr-7Ni-4Mo-N Plate, sheet SA-240 S32750 10H 1
40 |25Cr-7Ni-4Mo-N Smls. tube SA-789 S32750 <25 10H 1
41 |25Cr-7Ni-4Mo-N WId. tube SA-789 S32750 <25 10H 1
42 [25Cr-7Ni-4Mo-N Smls. pipe SA-790 S32750 <25 10H 1
43 125Cr-7Ni-4Mo-N WId. pipe SA-790 $32750 <25 10H 1
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2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Applicability and Max. Temperature Limits
(NP = Not Permitted)

Min. Ten- Min. (SPT = Supports Only)
sile Yield External

Line Strength, Strength, Pressure

No. MPa MPa 1 111 VIII-1 XII Chart No. Notes

1 515 205 NP NP 816 343 HA-2 G5, G12, TS

2 515 205 NP NP 816 343 HA-2 G12, T6

3 515 205 NP NP 816 343 HA-2 G5, G12, TS

4 515 205 NP NP 816 343 HA-2 G12, T6

5 515 205 NP NP 816 343 HA-2 G5, G12, G24, TS

6 515 205 NP NP 816 343 HA-2 G12, G24, T6

7 515 205 NP 427 816 343 HA-2 G5, G12, T5, W12

8 515 205 NP NP 816 343 HA-2 G12, T6

9 515 205 NP NP 816 343 HA-2 G5, G12, G24, T5
10 515 205 NP NP 816 343 HA-2 G12, G24, T6

11 515 205 NP NP 538 343 HA-2 G5, G12, G22

12 515 205 NP NP 538 343 HA-2 G12, G22

13 515 205 NP NP 816 343 HA-2 G5, G12, G24, TS
14 515 205 NP NP 816 343 HA-2 G12, G24, T6

15 515 205 NP NP 816 343 HA-2 G5, G12, G13, G24, TS
16 515 205 NP NP 816 343 HA-2 G12, G24, T6

17 655 450 NP NP 316 316 HA-5 G1, G19

18 620 515 NP NP 260 260 HA-5 G19

19 620 515 NP NP 260 260 HA-5 G19, G24

20 690 485 NP 316 NP NP HA-5 G19, G29

21 760 550 NP NP 260 260 HA-5 G19

22 760 550 NP NP 260 260 HA-5 G19

23 760 550 NP NP 260 260 HA-5 G19

24 760 550 NP NP 260 260 HA-5 G19, G24

25 760 550 NP NP 260 260 HA-5 G19

26 760 550 NP NP 260 260 HA-5 G19, G24

27 690 450 NP NP 316 316 HA-5 G19

28 690 450 NP NP 343 343 HA-5 G19

29 690 450 NP NP 343 343 HA-5 G19, G24

30 690 450 NP NP 343 343 HA-5 G19

31 690 450 NP NP 343 343 HA-5 G19, G24

32 690 485 NP NP 343 343 HA-5 G19

33 800 550 NP NP 329 329 HA-8 G19

34 800 550 NP NP 329 329 HA-8 G19

35 800 550 NP NP 329 329 HA-8 G19, G24

36 800 550 NP NP 329 329 HA-8 G19

37 800 550 NP NP 329 329 HA-8 G19, G24

38 800 550 NP NP 316 NP HA-5 G19

39 800 550 NP NP 316 NP HA-5 G19

40 800 550 NP NP 316 316 HA-5 G19

41 800 550 NP NP 316 316 HA-5 G19, G24

42 800 550 NP NP 316 316 HA-5 G19

43 800 550 NP NP 316 316 HA-5 G19, G24
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Section I; Section Ill, Classes 2 and 3;* Section VIII, Division 1; and Section XII

2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)

Maximum Allowable Stress Values S for Ferrous Materials

(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

-30

Line to

No. 40 65 100 125 150 200 250 300 325 350 375 400 425 450 475
1 |138 138 138 138 138 138 135 131 129 127 125 124 122 121 119
2 138 129 120 115 111 105 100 96.7 95.4 94.1 929 91.6 90.4 89.2 87.9
3 1138 138 138 138 138 138 135 131 129 127 125 124 122 121 119
4 138 129 120 115 111 105 100 96.7 95.4 94.1 92.9 91.6 90.4 89.2 87.9
5 117 117 117 117 117 117 115 111 109 108 107 105 104 102 101
6 | 117 110 101 97.5 94.3 88.7 84.7 82.1 80.8 79.8 79.1 77.9 77.3 76.1 74.8
7 1138 138 138 138 138 138 135 131 129 127 125 124 122 121 119
8 |138 129 120 115 111 105 100 96.7 95.4 94.1 929 91.6 90.4 89.2 87.9
9 |117 117 117 117 117 117 115 111 109 108 107 105 104 102 101
10 | 117 110 101 97.5 94.3 88.7 84.7 82.1 80.8 79.8 79.1 779 77.3 76.1 74.8
11 | 138 138 138 138 138 138 135 131 129 127 125 124 122 121 119
12 | 138 129 120 115 111 105 100 96.7 95.4 94.1 92.9 91.6 90.4 89.2 87.9
13 | 117 117 117 117 117 117 115 111 109 108 107 105 104 102 101
14 | 117 110 101 97.5 94.3 88.7 84.7 82.1 80.8 79.8 79.1 77.9 77.3 76.1 74.8
15 | 117 117 117 117 117 117 115 111 109 108 107 105 104 102 101
16 | 117 110 101 97.5 94.3 88.7 84.7 82.1 80.8 79.8 79.1 779 77.3 76.1 74.8
17 | 187 187 186 180 173 167 167 167 167

18 (177 175 171 166 162 156 152

19 | 151 149 145 141 137 132 129

20 | 197 197 197 195 192 190 190 189 189

21 | 216 216 215 209 203 198 195

22 | 216 216 215 209 203 198 195

23 | 216 216 215 209 203 198 195

24 | 184 184 183 178 173 168 166

25 | 216 216 215 209 203 198 195

26 | 184 184 183 178 173 168 166

27 1197 197 197 192 187 182 180 180 180

28 | 197 197 196 192 187 182 181 181 181 181

29 | 168 168 167 163 158 155 155 154 154 154

30 | 197 197 196 192 187 182 181 181 181 181

31 | 168 168 167 163 158 155 155 154 154 154

32 197 197 196 192 187 182 181 181 181 181

33 | 229 229 227 221 218 216 216 216 216 216

34 | 229 229 227 221 218 216 216 216 216 216

35 | 194 194 193 188 185 184 184 184 184 184

36 | 229 229 227 221 218 216 216 216 216 216

37 | 194 194 193 188 185 184 184 184 184 184

38 | 228 228 227 221 215 208 205 203 202

39 | 228 228 227 221 215 208 205 203 202

40 | 228 228 227 221 215 208 205 203 202

41 | 194 194 192 188 183 177 174 173 172

42 | 228 228 227 221 215 208 205 203 202

43 1194 194 192 188 183 177 174 173 172
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2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII

Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

500

525

550

575

600

625

650

675

700

725

750

775

800

825

850

875

900

17
18
19

20
21
22

23
24
25
26

27
28
29
30
31
32

33
34
35
36
37

38
39
40
41
42
43

115
86.7
115
86.7
98.9
73.5

115
86.7
98.9
73.5

115
86.7
98.9
73.5
98.9
73.5

89.4
78.5
89.4
78.5
74.7
64.8

89.4
78.5
74.7
64.8

89.4
78.5
74.7
64.8
74.7
64.8

59.2
59.2
59.2
59.2
50.6
50.6

59.2
59.2
50.6
50.6

59.2
59.2
50.6
50.6
50.6
50.6

44.2
44.2
44.2
44.2
374
374

44.2
44.2
374
374

374
374
374
374

318
318
31.8
31.8
27.5
27.5

318
31.8
27.5
27.5

27.5
27.5
27.5
27.5

23.7
237
23.7
237
20.4
20.4

23.7
23.7
20.4
204

20.4
20.4
20.4
204

16.9
16.9
16.9
16.9
14.2
14.2

16.9
16.9
14.2
14.2

14.2
14.2
14.2
14.2

10.7
10.7
10.7
10.7
9.27
9.27

10.7
10.7
9.27
9.27

9.27
9.27
9.27
9.27

6.10
6.10
6.10
6.10
522
522

6.10
6.10
522
522

522
522
5.22
522
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3.78
3.78
3.78
3.78
3.23
3.23

3.78
3.78
3.23
3.23

3.23
3.23
3.23
3.23

2.96
2.96
2.96
2.96
2.53
2.53

2.96
2.96
2.53
2.53

2.53
2.53
2.53
2.53

240
240
240
2.40
2.06
2.06

2.40
2.40
2.06
2.06

2.06
2.06
2.06
2.06

1.76
1.76
1.76
1.76
1.52
1.52

1.76
1.76
1.52
1.52

1.52
1.52
1.52
1.52

115
115
115
115
0.960
0.960

115

115
0.960
0.960

0.960
0.960
0.960
0.960
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2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIlII, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

e T T e T
ottt

Wwwww www
oo D22

Alloy
Desig./ Class/Con-

Line UNS dition/  Size/Thick- Group
No. Nominal Composition Product Form Spec. No. Type/Grade No. Temper ness, mm P-No. No.
1 |[25Cr-7.5Ni-3.5Mo-N-Cu-W Forgings SA-182 F55 S32760 .. 10H 1
2 |25Cr-7.5Ni-3.5Mo-N-Cu-W Plate SA-240 S32760 .. 10H 1
3 [25Cr-7.5Ni-3.5Mo-N-Cu-W Bar SA-479 S32760 Annealed .. 10H 1
4 |25Cr-7.5Ni-3.5Mo-N-Cu-W Smls. tube SA-789 S32760 .. 10H 1
5 [25Cr-7.5Ni-3.5Mo-N-Cu-W WId. tube SA-789 S32760 .. 10H 1
6 [25Cr-7.5Ni-3.5Mo-N-Cu-W Smls. pipe SA-790 S32760 .. 10H 1
7 |25Cr-7.5Ni-3.5Mo-N-Cu-W WId. pipe SA-790 S32760 .. 10H 1
8 |[25Cr-7.5Ni-3.5Mo-N-Cu-W Smls. & wld. fittings SA-815 S32760 .. 10H 1
9 |25Cr-12Ni Castings SA-351 CH8 J93400 .. 8 2
10 |25Cr-12Ni Castings SA-351 CH8 J93400 .. 8 2
11 |25Cr-12Ni Cast pipe SA-451 CPH8 J93400 .. 8 2
12 |25Cr-12Ni Castings SA-351 CH20 J93402 .. 8 2
13 |25Cr-12Ni Castings SA-351 CH20 J93402 .. 8 2
14 |25Cr-12Ni Cast pipe SA-451 CPH20 ]93402 .. 8 2
15 |25Cr-20Ni Castings SA-351 CK20 ]94202 .. 8 2
16 |25Cr-20Ni Castings SA-351 CK20 ]94202 .. 8 2
17 |25Cr-20Ni Cast pipe SA-451 CPK20 ]94202 .. 8 2
18 |25Cr-20Ni Forgings SA-182 F310 S31000 .. >125 8 2
19 |25Cr-20Ni Forgings SA-182 F310 S31000 .. <125 8 2
20 [25Cr-20Ni Forgings SA-965 F310 $31000 8 2
21 [25Cr-20Ni Smls. tube SA-213 TP310S $31008 8 2
22 [25Cr-20Ni Smls. tube SA-213 TP310S $31008 8 2
23 [25Cr-20Ni Plate SA-240 3108 $31008 8 2
24 | 25Cr-20Ni Plate SA-240 3108 $31008 8 2
25 [25Cr-20Ni WId. tube SA-249 TP310S $31008 8 2
26 [25Cr-20Ni WId. tube SA-249 TP310S $31008 8 2
27 [25Cr-20Ni Smls. & wld. pipe SA-312 TP310S $31008 8 2
28 [25Cr-20Ni Smls. pipe SA-312 TP310S $31008 8 2
29 [25Cr-20Ni WId. pipe SA-312 TP310S $31008 8 2
30 |25Cr-20Ni WId. pipe SA-312 TP310S $31008 8 2
31 |25Cr-20Ni WId. pipe SA-358 3108 $31008 1 8 2
32 | 25Cr-20Ni Smls. & wld. fittings SA-403 3108 $31008 8 2
33 |25Cr-20Ni Bar SA-479 3108 $31008 8 2
34 |25Cr-20Ni Bar SA-479 3108 $31008 8 2
35 |25Cr-20Ni WId. pipe SA-813 TP310S $31008 8 2
36 |25Cr-20Ni WId. pipe SA-813 TP310S $31008 8 2
37 |25Cr-20Ni WId. pipe SA-814 TP310S $31008 8 2
38 |125Cr-20Ni WId. pipe SA-814 TP310S $31008 8 2
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2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)

Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Applicability and Max. Temperature Limits
(NP = Not Permitted)
(SPT = Supports Only)

Min. Ten- Min.
sile Yield External

Line Strength, Strength, Pressure

No. MPa MPa 1 111 VIII-1 XII Chart No. Notes

1 750 550 NP NP 316 NP HA-9 G19, H4

2 750 550 NP NP 316 NP HA-9 G19

3 750 550 NP NP 316 NP HA-9 G19

4 750 550 NP NP 316 NP HA-9 G19

5 750 550 NP NP 316 NP HA-9 G19, G24

6 750 550 NP NP 316 NP HA-9 G19

7 750 550 NP NP 316 NP HA-9 G19, G24

8 750 550 NP NP 316 NP HA-9 G19, W14

9 450 195 NP 427 816 343 HA-3 G1, G5, G12, G16, G17, G19, T6
10 450 195 NP NP 816 343 HA-3 G1, G12, G19, T7

11 450 195 NP 427 NP NP HA-3 G5, G16, G17, G19

12 485 205 NP 427 816 343 HA-2 G1, G5, G12, G16, G17, T6
13 485 205 NP NP 816 343 HA-2 G1, G12, T7

14 485 205 NP 427 NP NP HA-2 G5, G16, G17

15 450 195 NP 427 816 343 HA-3 G1, G5, G12, G16, G17, T6
16 450 195 NP NP 816 343 HA-3 G1, G12, T8

17 450 195 NP 427 NP NP HA-3 G5, G16, G17

18 485 205 NP 427 NP NP HA-2 G5

19 515 205 NP 427 816 343 HA-2 G5, G12, G14, TS

20 515 205 NP 427 816 343 HA-2 G5, G12, TS

21 515 205 816 NP 816 343 HA-2 G5, G12, TS

22 515 205 816 NP 816 343 HA-2 G12, T6

23 515 205 816 427 816 343 HA-2 G5, G12, TS

24 515 205 816 NP 816 343 HA-2 G12, T6

25 515 205 NP NP 816 343 HA-2 G5, G12, G24, T5

26 515 205 NP NP 816 343 HA-2 G12, G24, T6

27 515 205 816 427 816 343 HA-2 G5, G12, TS5, W12, W14
28 515 205 816 NP 816 343 HA-2 G12, T6

29 515 205 816 NP 816 343 HA-2 G3, G5, G12, G14, G24, TS
30 515 205 816 NP 816 343 HA-2 G3, G12, G14, G24, T6
31 515 205 NP 427 NP NP HA-2 G5, W12

32 515 205 NP 427 816 343 HA-2 G5, G12, TS5, W12, W14
33 515 205 538 NP 538 343 HA-2 G12, G22, T6

34 515 205 538 427 538 343 HA-2 G5, G12, G22, TS

35 515 205 NP NP 816 343 HA-2 G5, G12, G24, T5

36 515 205 NP NP 816 343 HA-2 G12, G24, T6

37 515 205 NP NP 816 343 HA-2 G5, G12, G24, T5

38 515 205 NP NP 816 343 HA-2 G12, G24, T6
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Section I; Section Ill, Classes 2 and 3;* Section VIII, Division 1; and Section XII

2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)

Maximum Allowable Stress Values S for Ferrous Materials

(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

-30

Line to
No. 40 65 100 125 150 200 250 300 325 350 375 400 425 450 475

1 |214 214 211 206 203 201 201 201 201

2 | 214 214 211 206 203 201 201 201 201

3 | 214 214 211 206 203 201 201 201 201

4 214 214 211 206 203 201 201 201 201

5 1182 182 179 175 173 171 170 170 170

6 | 214 214 211 206 203 201 201 201 201

7 1182 182 179 175 173 171 170 170 170

8 | 214 214 211 206 203 201 201 201 201

9 |[128 123 116 112 109 106 106 106 106 105 105 103 102 99.8 96.9
10 | 128 116 104 99.5 97.1 93.4 90.7 88.5 86.9 85.0 83.2 81.3 78.8 76.2 74.3
11 | 128 123 116 112 109 106 106 106 106 105 105 103 102 99.8

12 | 138 132 125 120 117 114 114 114 114 114 113 112 110 107 104
13 | 138 124 111 106 104 100 97.1 94.6 93.2 91.0 88.6 86.8 84.3 81.8 79.3
14 | 138 132 125 120 117 114 114 114 114 114 113 112 110 107

15 | 128 123 116 112 109 106 106 106 106 105 105 103 102 99.8 96.9
16 | 128 116 104 99.5 97.1 93.4 90.7 88.5 86.9 85.0 83.2 81.3 78.8 76.2 74.3
17 | 128 123 116 112 109 106 106 106 106 105 105 103 102 99.8

18 | 138 138 136 133 130 128 128 128 127 125 123 122 120 118
19 | 138 138 138 138 138 138 135 129 127 125 123 122 120 119 117
20 | 138 138 138 138 138 138 135 129 127 125 123 122 120 119 117
21 | 138 138 138 138 138 138 135 129 127 125 123 122 120 119 117
22 1138 129 120 115 111 105 100 95.4 94.0 92.8 91.5 90.3 89.0 87.8 86.5
23 1138 138 138 138 138 138 135 129 127 125 123 122 120 119 117
24 | 138 129 120 115 111 105 100 95.4 94.0 92.8 91.5 90.3 89.0 87.8 86.5
25 [ 117 117 117 117 117 117 114 109 108 106 105 103 102 101 99.3
26 | 117 110 102 97.8 94.3 88.7 84.1 81.4 80.2 79.0 77.7 76.5 75.9 74.7 74.0
27 1138 138 138 138 138 138 135 129 127 125 123 122 120 119 117
28 | 138 129 120 115 111 105 100 95.4 94.0 92.8 91.5 90.3 89.0 87.8 86.5
29 | 117 117 117 117 117 117 114 109 108 106 105 103 102 101 99.3
30 (117 110 102 97.8 94.3 88.7 84.1 81.4 80.2 79.0 77.7 76.5 75.9 74.7 74.0
31 | 138 138 138 138 138 138 135 129 127 125 123 122 120 119
32 | 138 138 138 138 138 138 135 129 127 125 123 122 120 119 117
33 | 138 129 120 115 111 105 100 95.4 94.0 92.8 91.5 90.3 89.0 87.8 86.5
34 | 138 138 138 138 138 138 135 129 127 125 123 122 120 119 117
35 | 117 117 117 117 117 117 114 109 108 106 105 103 102 101 99.3
36 (117 110 102 97.8 94.3 88.7 84.1 81.4 80.2 79.0 77.7 76.5 75.9 74.7 74.0
37 (117 117 117 117 117 117 114 109 108 106 105 103 102 101 99.3
38 | 117 110 102 97.8 94.3 88.7 84.1 81.4 80.2 79.0 77.7 76.5 75.9 74.7 74.0
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2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

Line
No. 500 525 550 575 600 625 650 675 700 725 750 775 800 825 850 875 900

w N =

W N O Ul

9 1927 84.6 68.4 54.3 42.1 33.2 25.9 20.3 16.4 13.3 10.2 7.25 574 5.33
10 (72.0 69.5 63.9 54.3 42.1 33.2 259 20.3 16.4 133 10.2 7.25 574 533
11

12 | 100 88.5 68.2 53.7 42.1 332 259 20.3 16.4 13.3 10.2 7.25 574 5.33
13 |76.8 74.3 68.2 53.7 42.1 33.2 25.9 20.3 16.4 133 10.2 7.25 574 533
14

15 (92.7 84.7 72.8 64.5 56.8 49.1 41.0 33.6 255 18.3 12.8 8.93 6.59 4.84
16 (721 69.5 67.0 63.2 56.8 49.1 41.0 33.6 255 18.3 12.8 8.93 6.59 4.84
17

19 | 112 87.2 59.2 44.2 31.8 237 16.9 10.7 6.10 3.78 2.96 240 1.76 115
20 112 87.2 59.2 44.2 318 237 16.9 10.7 6.10 3.78 2.96 2.40 1.76 115

21 | 112 87.2 59.2 44.2 318 23.7 16.9 10.7 6.10 3.78 2.96 2.40 1.76 115
22 [85.3 77.8 59.2 44.2 31.8 23.7 16.9 10.7 6.10 3.78 2.96 2.40 1.76 115
23 112 87.2 59.2 44.2 318 23.7 16.9 10.7 6.10 3.78 2.96 2.40 1.76 115
24 [85.3 77.8 59.2 44.2 31.8 23.7 16.9 10.7 6.10 3.78 2.96 240 1.76 115
25 ]98.5 74.7 50.6 37.4 27.5 204 14.2 9.27 522 3.23 2.53 2.06 1.52 0.960
26 |72.8 64.5 50.6 374 27.5 20.4 14.2 9.27 522 3.23 2.53 2.06 1.52 0.960

27 1112 87.2 59.2 44.2 31.8 23.7 16.9 10.7 6.10 3.78 2.96 240 1.76 115
28 [85.3 77.8 59.2 44.2 318 23.7 16.9 10.7 6.10 3.78 2.96 2.40 1.76 115
29 (985 74.7 50.6 37.4 27.5 20.4 14.2 9.27 5.22 3.23 2.53 2.06 1.52 0.960
30 |72.8 64.5 50.6 374 27.5 204 14.2 9.27 522 3.23 2.53 2.06 1.52 0.960

32 112 87.2 59.2 44.2 31.8 23.7 16.9 10.7 6.10 3.78 2.96 240 1.76 115
33 [85.3 77.8 59.2
34 112 87.2 59.2

35 (985 74.7 50.6 37.4 27.5 20.4 14.2 9.27 5.22 3.23 2.53 2.06 1.52 0.960
36 |72.8 64.5 50.6 374 27.5 20.4 14.2 9.27 522 3.23 2.53 2.06 1.52 0.960
37 (985 74.7 50.6 374 27.5 20.4 14.2 9.27 5.22 3.23 2.53 2.06 1.52 0.960
38 1728 64.5 50.6 374 27.5 20.4 14.2 9.27 522 3.23 2.53 2.06 1.52 0.960
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2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)

Section I; Section lll, Classes 2 and 3;* Section VIlII, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Alloy
Desig./ Class/Con-

Line UNS dition/  Size/Thick- Group
No. Nominal Composition Product Form Spec. No. Type/Grade No. Temper ness, mm P-No. No.
1 [25Cr-20Ni Smls. tube SA-213 TP310H $31009 8 2
2 |[25Cr-20Ni Plate SA-240 310H $31009 8 2
3 [25Cr-20Ni Plate SA-240 310H $31009 8 2
4 |[25Cr-20Ni WId. tube SA-249 TP310H $31009 8 2
5 [25Cr-20Ni WId. tube SA-249 TP310H $31009 8 2
6 [25Cr-20Ni WId. tube SA-249 TP310H $31009 8 2
7 |25Cr-20Ni Smls. pipe SA-312 TP310H $31009 8 2
8 [25Cr-20Ni Smls. pipe SA-312 TP310H $31009 8 2
9 |25Cr-20Ni WId. pipe SA-312 TP310H S31009 8 2
10 |25Cr-20Ni WId. pipe SA-312 TP310H $31009 8 2
11 |25Cr-20Ni Bar SA-479 310H S31009 8 2
12 |25Cr-20Ni Bar SA-479 310H $31009 8 2
13 |25Cr-20Ni Bar SA/JIS G4303 SUS310S 8 2
14 |25Cr-20Ni-Cb Smls. tube SA-213 TP310Cb S31040 8 2
15 |25Cr-20Ni-Cb Smls. tube SA-213 TP310Cb S31040 8 2
16 |25Cr-20Ni-Cb Plate SA-240 310Cb S31040 8 2
17 |25Cr-20Ni-Cb Plate SA-240 310Cb $31040 8 2
18 |25Cr-20Ni-Cb WId. tube SA-249 TP310Cb S31040 8 2
19 |25Cr-20Ni-Cb WId. tube SA-249 TP310Cb S31040 8 2
20 [25Cr-20Ni-Cb Smls. & wld. pipe SA-312 TP310Cb S31040 8 2
21 [25Cr-20Ni-Cb Smls. pipe SA-312 TP310Cb S31040 8 2
22 [25Cr-20Ni-Cb WId. pipe SA-312 TP310Cb S31040 8 2
23 [25Cr-20Ni-Cb WId. pipe SA-312 TP310Cb S31040 8 2
24 |25Cr-20Ni-Cb Bar SA-479 310Cb S31040 8 2
25 |25Cr-20Ni-Cb Bar SA-479 310Cb $31040 8 2
26 [25Cr-20Ni-Cb WId. pipe SA-813 TP310Cb S31040 8 2
27 [25Cr-20Ni-Cb WId. pipe SA-813 TP310Cb S31040 8 2
28 [25Cr-20Ni-Cb WId. pipe SA-814 TP310Cb S31040 8 2
29 [25Cr-20Ni-Cb WId. pipe SA-814 TP310Cb S31040 8 2
30 |25Cr-20Ni-Cb-N Smls. tube SA-213 TP310HCbN S31042 8 3
31 |25Cr-20Ni-Cb-N Smls. tube SA-213 TP310HCbN S31042 8 3
32 |25Cr-22Ni-2Mo-N Forgings SA-182 F310MoLN $31050 8 2
33 [25Cr-22Ni-2Mo-N Forgings SA-182 F310MoLN S31050 .. 8 2
34 |25Cr-22Ni-2Mo-N Smls. tube SA-213 TP310MoLN S31050 .. 6 <t<32 8 2
35 |25Cr-22Ni-2Mo-N Smls. tube SA-213 TP310MoLN S31050 .. 6<t<32 8 2
36 |25Cr-22Ni-2Mo-N Plate SA-240 310MoLN $31050 .. t>6 8 2
37 |25Cr-22Ni-2Mo-N Plate SA-240 310MoLN S31050 .. t>6 8 2
38 |[25Cr-22Ni-2Mo-N WId. tube SA-249 TP310MoLN S31050 .. 6<ts<32 8 2
39 |25Cr-22Ni-2Mo-N WId. tube SA-249 TP310MoLN S31050 .. 6<ts<32 8 2
40 [25Cr-22Ni-2Mo-N WId. pipe SA-312 TP310MoLN S31050 .. 6<t<32 8 2
41 [25Cr-22Ni-2Mo-N WId. pipe SA-312 TP310MoLN S31050 .. 6<t<32 8 2
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2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Applicability and Max. Temperature Limits
(NP = Not Permitted)

Min. Ten- Min. (SPT = Supports Only)
sile Yield External

Line Strength, Strength, Pressure

No. MPa MPa 1 111 VIII-1 XII Chart No. Notes

1 515 205 816 427 816 NP HA-2 G5, T6

2 515 205 816 NP 816 NP HA-2 G5, T6

3 515 205 816 NP 816 NP HA-2 T7

4 515 205 NP 427 NP NP HA-2 G5, W12

5 515 205 NP NP 816 NP HA-2 G5, G12, G24, T6

6 515 205 NP NP 816 NP HA-2 G12, G24, T7

7 515 205 816 NP 816 NP HA-2 G5, T6

8 515 205 816 NP 816 NP HA-2 T7

9 515 205 816 NP 816 NP HA-2 G3, G5, G24, T6
10 515 205 816 NP 816 NP HA-2 G3, G24, T7

11 515 205 816 NP 816 NP HA-2 G5, T6

12 515 205 816 NP 816 NP HA-2 T7

13 520 205 538 427 538 NP HA-2 G5, G12, G22, TS
14 515 205 NP NP 816 343 HA-2 G5, G12, TS

15 515 205 NP NP 816 343 HA-2 G12, T6

16 515 205 NP NP 816 343 HA-2 G5, G12, TS

17 515 205 NP NP 816 343 HA-2 G12, T6

18 515 205 NP NP 816 343 HA-2 G5, G12, G24, T5
19 515 205 NP NP 816 343 HA-2 G12, G24, T6

20 515 205 NP 427 816 343 HA-2 G5, G12, T5, W12, W14
21 515 205 NP NP 816 343 HA-2 G12, T6

22 515 205 NP NP 816 343 HA-2 G5, G12, G24, TS
23 515 205 NP NP 816 343 HA-2 G12, G14, G24, T6
24 515 205 NP NP 538 343 HA-2 G5, G12, G22, TS
25 515 205 NP NP 538 343 HA-2 G12, G22, T6

26 515 205 NP NP 816 343 HA-2 G5, G12, G24, T5
27 515 205 NP NP 816 343 HA-2 G12, G24, T6

28 515 205 NP NP 816 343 HA-2 G5, G12, G24, T5
29 515 205 NP NP 816 343 HA-2 G12, G24, T6

30 655 295 732 NP NP NP HA-2 G5, G12, S4, T8
31 655 295 732 NP NP NP HA-2 G12, S4, T9

32 540 255 NP NP 316 316 HA-2 G5

33 540 255 NP NP 316 316 HA-2

34 540 255 NP NP 482 343 HA-2 G5

35 540 255 NP NP 482 343 HA-2

36 540 255 NP NP 316 316 HA-2 G5

37 540 255 NP NP 316 316 HA-2

38 540 255 NP NP 482 343 HA-2 G5, G24

39 540 255 NP NP 482 343 HA-2 G24

40 540 255 NP NP 482 343 HA-2 G5, G24

41 540 255 NP NP 482 343 HA-2 G24
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Section I; Section Ill, Classes 2 and 3;* Section VIII, Division 1; and Section XII

2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)

Maximum Allowable Stress Values S for Ferrous Materials

(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

-30
Line to
No. 40 65 100 125 150 200 250 300 325 350 375 400 425 450 475
1 |138 138 138 138 138 137 134 129 127 125 123 122 120 119 117
2 138 138 138 138 138 137 134 129 127 125 123 122 120 119 117
3 1138 129 120 115 111 105 99.5 95.4 94.0 92.8 91.5 90.3 89.0 87.8 86.5
4 | 138 138 138 138 138 138 135 129 127 125 123 122 120 119
5 117 117 117 117 117 117 114 109 108 106 105 103 102 101 99.6
6 | 117 110 102 97.8 94.3 88.7 84.1 81.4 80.2 79.0 77.7 76.5 75.9 74.7 74.0
7 1138 138 138 138 138 137 134 129 127 125 123 122 120 119 117
8 | 138 129 120 115 111 105 99.5 95.4 94.0 92.8 91.5 90.3 89.0 87.8 86.5
9 |117 117 117 117 117 117 114 109 108 106 105 103 102 101 99.6
10 | 117 110 102 97.8 94.3 88.7 84.1 81.4 80.2 79.0 77.7 76.5 75.9 74.7 74.0
11 | 138 138 138 138 138 137 134 129 127 125 123 122 120 119 117
12 | 138 129 120 115 111 105 99.5 95.4 94.0 92.8 91.5 90.3 89.0 87.8 86.5
13 | 138 138 138 138 138 138 135 129 127 125 123 122 120 119 117
14 | 138 138 138 138 138 138 135 129 127 125 123 122 120 119 117
15 | 138 129 120 115 111 105 100 95.4 94.0 92.8 91.5 90.3 89.0 87.8 86.5
16 | 138 138 138 138 138 138 135 129 127 125 123 122 120 119 117
17 | 138 129 120 115 111 105 100 95.4 94.0 92.8 91.5 90.3 89.0 87.8 86.5
18 | 117 117 117 117 117 117 114 109 108 106 105 103 102 101 99.3
19 | 117 110 102 97.8 94.3 88.7 84.1 81.4 80.2 79.0 77.7 76.5 75.9 74.7 74.0
20 | 138 138 138 138 138 138 135 129 127 125 123 122 120 119 117
21 138 129 120 115 111 105 100 95.4 94.0 92.8 91.5 90.3 89.0 87.8 86.5
22 | 117 117 117 117 117 117 114 109 108 106 105 103 102 101 99.3
23 | 117 110 102 97.8 94.3 88.7 84.1 81.4 80.2 79.0 77.7 76.5 75.9 74.7 74.0
24 | 138 138 138 138 138 138 135 129 127 125 123 122 120 119 117
25 [ 138 129 120 115 111 105 100 95.4 94.0 92.8 91.5 90.3 89.0 87.8 86.5
26 | 117 117 117 117 117 117 114 109 108 106 105 103 102 101 99.3
27 | 117 110 102 97.8 94.3 88.7 84.1 81.4 80.2 79.0 77.7 76.5 75.9 74.7 74.0
28 | 117 117 117 117 117 117 114 109 108 106 105 103 102 101 99.3
29 | 117 110 102 97.8 94.3 88.7 84.1 81.4 80.2 79.0 77.7 76.5 75.9 74.7 74.0
30 | 187 187 184 179 175 170 167 165 165 165 164 164 163 162 160
31 | 187 177 163 156 149 140 133 129 127 126 124 123 121 120 119
32 | 154 153 151 147 143 138 135 132 130
33 | 154 150 143 137 131 123 117 111 109
34 | 154 153 151 147 143 138 135 132 130 129 129 128 127 126 124
35 | 154 150 143 137 131 123 117 111 109 106 104 102 99.5 96.9 95.0
36 | 154 153 151 147 143 138 135 132 130
37 | 154 150 143 137 131 123 117 111 109
38 | 130 130 128 125 122 118 114 112 111 110 110 109 108 107 105
39 | 130 127 121 116 111 105 99.6 94.5 92.3 90.6 88.6 86.1 84.2 82.3 81.0
40 | 130 130 128 125 122 118 114 112 111 110 110 109 108 107 105
41 1130 127 121 116 111 105 99.6 94.5 92.3 90.6 88.6 86.1 84.2 82.3 81.0
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2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII

Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

Line

No. 500 525 550 575 600 625 650 675 700 725 750 775 800 825 850 875 900
1 |116 104 84.7 64.7 48.6 36.2 27.3 21.1 159 12.5 9.92 7.64 597 4.67
2 |116 104 84.7 64.7 48.6 36.2 27.3 21.1 159 12.5 9.92 7.64 597 4.67
3 1853 84.0 79.8 64.7 48.6 36.2 27.3 21.1 159 12.5 9.92 7.64 597 4.67
5 1984 90.6 713 55.7 41.5 31.0 23.2 182 13.8 104 827 6.50 5.05 4.01
6 |729 71.6 66.5 55.8 41.5 31.0 23.2 182 13.8 104 827 6.50 505 4.01
7 |116 104 84.7 64.7 48.6 36.2 27.3 21.1 159 12.5 9.92 7.64 597 4.67
8 |85.3 84.0 79.8 64.7 48.6 36.2 27.3 21.1 159 12.5 9.92 7.64 597 4.67
9 (984 90.6 71.3 55.7 41.5 31.0 23.2 182 13.8 104 827 6.50 5.05 4.01
10 (729 71.6 66.5 55.8 41.5 31.0 23.2 182 13.8 104 827 6.50 5.05 4.01
11 | 116 104 84.7 64.7 48.6 36.2 27.3 21.1 159 12.5 9.92 7.64 597 4.67
12 (85.3 84.0 79.8 64.7 48.6 36.2 27.3 21.1 159 12.5 9.92 7.64 597 4.67
13 | 112 87.2 59.2

14 | 112 87.2 59.2 44.2 318 23.7 16.9 10.7 6.10 3.78 2.96 2.40 1.76 1.15
15 [85.3 77.8 59.2 44.2 31.8 23.7 16.9 10.7 6.10 3.78 2.96 2.40 1.76 1.15
16 | 112 87.2 59.2 44.2 31.8 23.7 16.9 10.7 6.10 3.78 2.96 2.40 1.76 1.15
17 |85.3 77.8 59.2 44.2 31.8 23.7 16.9 10.7 6.10 3.78 2.96 2.40 1.76 1.15
18 (985 74.7 50.6 37.4 27.5 20.4 14.2 9.27 5.22 3.23 2.53 2.06 1.52 0.960
19 (72.8 64.5 50.6 374 27.5 204 14.2 9.27 5.22 323 2.53 2.06 1.52 0.960
20 | 112 87.2 59.2 44.2 31.8 23.7 16.9 10.7 6.10 3.78 2.96 2.40 1.76 1.15
21 |85.3 77.8 59.2 44.2 318 23.7 16.9 10.7 6.10 3.78 2.96 2.40 1.76 1.15
22 198.5 74.7 50.6 374 27.5 204 14.2 9.27 5.22 323 2.53 2.06 1.52 0.960
23 |72.8 64.5 50.6 37.4 27.5 20.4 14.2 9.27 5.22 3.23 2.53 2.06 1.52 0.960
24 112 87.2 59.2

25 |85.3 77.8 59.2
26 198.5 74.7 50.6 37.4 27.5 20.4 14.2 9.27 5.22 3.23 2.53 2.06 1.52 0.960
27 1728 64.5 50.6 374 27.5 204 14.2 9.27 5.22 323 2.53 2.06 1.52 0.960
28 198.5 74.7 50.6 37.4 27.5 20.4 14.2 9.27 5.22 3.23 2.53 2.06 1.52 0.960
29 |72.8 64.5 50.6 37.4 27.5 20.4 14.2 9.27 5.22 323 2.53 2.06 1.52 0.960
30 |158 156 153 150 118 90.2 68.9 52.9 41.1 322 252

31 |117 115 114 112 110 90.2 68.9 52.9 41.1 322 252

32

33

34 122

35 1931

36

37

38 103

39 |79.8

40 |[103

41 179.8
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2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)

Section I; Section lll, Classes 2 and 3;* Section VIlII, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials

(*See Maximum Temperature Limits for Restrictions on Class)

Alloy
Desig./ Class/Con-

Line UNS dition/  Size/Thick- Group
No. Nominal Composition Product Form Spec. No. Type/Grade No. Temper ness, mm P-No. No.
1 [25Cr-22Ni-2Mo-N Smls. tube SA-213 TP310MoLN $31050 <6, wall 8 2
2 |25Cr-22Ni-2Mo-N Smls. tube SA-213 TP310MoLN $31050 <6, wall 8 2
3 |25Cr-22Ni-2Mo-N Plate SA-240 310MoLN $31050 t<6 8 2
4 |25Cr-22Ni-2Mo-N Plate SA-240 310MoLN $31050 t<6 8 2
5 |25Cr-22Ni-2Mo-N WId. tube SA-249 TP310MoLN S31050 <6, wall 8 2
6 | 25Cr-22Ni-2Mo-N WId. tube SA-249 TP310MoLN $31050 <6, wall 8 2
7 |25Cr-22Ni-2Mo-N WId. pipe SA-312 TP310MoLN $31050 <6, wall 8 2
8 |25Cr-22Ni-2Mo-N WId. pipe SA-312 TP310MoLN $31050 <6, wall 8 2
9 |26Cr-4Ni-Mo Plate SA-240 329 $32900 10H 1
10 |26Cr-4Ni-Mo WId. tube SA-789 $32900 10H 1
11 |26Cr-4Ni-Mo Smls. tube SA-789 $32900 10H 1
12 |26Cr-4Ni-Mo WId. pipe SA-790 $32900 10H 1
13 |26Cr-4Ni-Mo Smls. pipe SA-790 $32900 10H 1
14 |26Cr-4Ni-Mo-N Plate SA-240 $32950 10H 1
15 |26Cr-4Ni-Mo-N WId. tube SA-789 S32950 10H 1
16 |26Cr-4Ni-Mo-N Smls. tube SA-789 $32950 10H 1
17 |26Cr-4Ni-Mo-N WId. pipe SA-790 S32950 10H 1
18 |26Cr-4Ni-Mo-N Smls. pipe SA-790 $32950 10H 1
19 |29Cr-6.5Ni-2Mo-N Plate, sheet, strip SA-240 S32906 =210 10H 1
20 [29Cr-6.5Ni-2Mo-N Bar SA-479 S32906 . 10H 1
21 [29Cr-6.5Ni-2Mo-N Smls. tube SA-789 S32906 10 10H 1
22 [29Cr-6.5Ni-2Mo-N Smls. pipe SA-790 S32906 =10 10H 1
23 [29Cr-6.5Ni-2Mo-N Plate, sheet, strip SA-240 S32906 <10 10H 1
24 |29Cr-6.5Ni-2Mo-N Smls. tube SA-789 S32906 <10 10H 1
25 [29Cr-6.5Ni-2Mo-N Smls. pipe SA-790 $32906 <10 10H 1
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2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Applicability and Max. Temperature Limits
(NP = Not Permitted)

Min. Ten- Min. (SPT = Supports Only)
sile Yield External
Line Strength, Strength, Pressure
No. MPa MPa 1 111 VIII-1 XII Chart No. Notes
1 580 270 NP NP 482 343 HA-2 G5
2 580 270 NP NP 482 343 HA-2
3 580 270 NP NP 316 316 HA-2 G5
4 580 270 NP NP 316 316 HA-2
5 580 270 NP NP 482 343 HA-2 G5, G24
6 580 270 NP NP 482 343 HA-2 G24
7 580 270 NP NP 482 343 HA-2 G5, G24
8 580 270 NP NP 482 343 HA-2 G24
9 620 485 NP NP 260 260 HA-5 G19
10 620 485 NP NP 260 260 HA-5 G19, G24
11 620 485 NP NP 260 260 HA-5 G19
12 620 485 NP NP 260 260 HA-5 G19, G24
13 620 485 NP NP 260 260 HA-5 G19
14 690 485 NP NP 316 316 HA-5 G19
15 690 485 NP NP 316 316 HA-5 G19, G24
16 690 485 NP NP 316 316 HA-5 G19
17 690 485 NP NP 316 316 HA-5 G19, G24
18 690 485 NP NP 316 316 HA-5 G19
19 750 550 NP NP 316 316 HA-5 G19
20 750 550 NP NP 316 316 HA-5 G19
21 750 550 NP NP 316 316 HA-5 G19
22 750 550 NP NP 316 316 HA-5 G19
23 800 650 NP NP 316 316 HA-5 G19
24 800 650 NP NP 316 316 HA-5 G19
25 800 650 NP NP 316 316 HA-5 G19
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Section I; Section Ill, Classes 2 and 3;* Section VIII, Division 1; and Section XII

2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)

Maximum Allowable Stress Values S for Ferrous Materials

(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

-30

Line to

No. 40 65 100 125 150 200 250 300 325 350 375 400 425 450 475
1 |165 165 163 158 154 149 146 142 141 140 138 138 137 135 134
2 | 165 159 151 144 138 130 123 117 115 112 110 107 105 102 100
3 |165 165 163 158 154 149 146 142 141

4 |165 159 151 144 138 130 123 117 115

5 |141 141 139 135 132 126 123 121 120 119 118 117 116 115 113
6 | 141 135 128 123 118 110 104 100 97.6 95.3 93.4 90.9 89.1 87.2 85.3
7 | 141 141 139 135 132 126 123 121 120 119 118 117 116 115 113
8 | 141 135 128 123 118 110 104 100 97.6 95.3 93.4 90.9 89.1 87.2 85.3
9 |177 177 177 174 171 168 168

10 | 151 151 151 148 145 142 142

11 (177 177 177 174 171 168 168

12 | 151 151 151 148 145 142 142

13 | 177 177 177 174 171 168 168

14 | 197 197 196 191 186 182 182 182 182

15 | 168 167 166 163 158 155 155 155 155

16 | 197 197 196 191 186 182 182 182 182

17 | 168 167 166 163 158 155 155 155 155

18 | 197 197 196 191 186 182 182 182 182

19 | 215 215 213 208 204 198 196 195 195

20 | 215 215 213 208 204 198 196 195 195

21 | 215 215 213 208 204 198 196 195 195

22 | 215 215 213 208 204 198 196 195 195

23 | 229 229 227 221 217 211 208 207 207

24 | 229 229 227 221 217 211 208 207 207

25 | 229 229 227 221 217 211 208 207 207
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2013 SECTION II, PART D (METRIC)

Table 1A (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII
Maximum Allowable Stress Values S for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Line

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

500

525 550 575 600 625 650 675 700 725 750 775 800 825 850 875 900

Bw N

[co RN R N3 |

10
11
12
13

14
15
16
17
18

19
20
21
22

23
24
25

132
98.7

112
83.5
112
83.5
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2013 SECTION II, PART D (METRIC)

NOTES TO TABLE 1A
GENERAL NOTES

(a)
(b)

(d)
(e
@)
(8)

Ly
(®

The following abbreviations are used: Norm. rld., Normalized rolled; Smls., Seamless; and Wld., Welded.

The stress values in this Table may be interpolated to determine values for intermediate temperatures. The values at intermediate tempera-
tures shall be rounded to the same number of decimal places as the value at the higher temperature between which values are being inter-
polated. The rounding rule is: when the next digit beyond the last place to be retained is less than 5, retain unchanged the digit in the last
place retained; when the digit next beyond the last place to be retained is 5 or greater, increase by 1 the digit in the last place retained.
For Section VIII and XII applications, stress values in restricted shear such as dowel bolts or similar construction in which the shearing mem-
ber is so restricted that the section under consideration would fail without reduction of area shall be 0.80 times the values in the above Table.
For Section VIII and XII applications, stress values in bearing shall be 1.60 times the values in the above Table.

Stress values for -30°C to 40°C are applicable for colder temperatures when the toughness requirements of Section III, VIII, or XII are met.
An alternative typeface is used for stress values obtained from time-dependent properties (see Notes T1 through T11).

Where specifications, grades, classes, and types are listed in this Table, and where the material specification in Section 11, Part A or Part B is a
dual-unit specification (e.g., SA-516/SA-516M), the values listed in this Table shall be applicable to either the customary U.S. version of the
material specification or the SI units version of the material specification. For example, the values listed for SA-516 Grade 70 shall be used
when SA-516M Grade 485 is used in construction.

The properties of steels are influenced by the processing history, heat treatment, melting practice, and level of residual elements. See Non-
mandatory Appendix A for more information.

Where a size limit appears in the Size/Thickness column, the limit applies to the dimension appropriate to the product form: wall thickness of
tubing, pipe, pipe fittings, and hollow forgings; thickness of plate, flat bar and forgings, and polygonal bar; diameter of solid bar and bolting;
and thickest cross-section of other pressure parts, e.g.,, castings and forgings.

NOTES - GENERAL REQUIREMENTS

G1
G2
G3
G4

G5

G6

G7

G8

G9

G10
G11
G12
G13
G14
G15
Gl6

G17

G18

To these stress values a casting quality factor as specified in PG-25 of Section I, UG-24 of Section VIII, Division 1, or TM-190 of Section XII
shall be applied.
These stress values include a joint efficiency factor of 0.60.
These stress values include a joint efficiency factor of 0.85.
For Section I applications, these stresses apply when used for boiler, water wall, superheater, and economizer tubes that are enclosed with-
in a setting. A joint efficiency factor of 0.85 is included in values above 450°C.
Due to the relatively low yield strength of these materials, these higher stress values were established at temperatures where the short-
time tensile properties govern to permit the use of these alloys where slightly greater deformation is acceptable. The stress values in this
range exceed 66%;% but do not exceed 90% of the yield strength at temperature. Use of these stresses may result in dimensional changes
due to permanent strain. These stress values are not recommended for the flanges of gasketed joints or other applications where slight
amounts of distortion can cause leakage or malfunction. For Section III applications, Table Y-2 lists multiplying factors that, when applied
to the yield strength values shown in Table Y-1, will give allowable stress values that will result in lower levels of permanent strain.
Creep-fatigue, thermal ratcheting, and environmental effects are increasingly significant failure modes at temperatures in excess of 825°C
and shall be considered in the design.
For Section VIII applications, these stress values are based on expected minimum values of 310 MPa tensile strength and yield strength of
140 MPa resulting from loss of strength due to thermal treatment required for the glass coating operation. UG-85 does not apply.
These stress values are established from a consideration of strength only and will be satisfactory for average service. For bolted joints
where freedom from leakage over a long period of time without retightening is required, lower stress values may be necessary as deter-
mined from the flexibility of the flange and bolts and corresponding relaxation properties.
For Section III applications, the use of these materials shall be limited to materials for tanks covered in Subsections NC and ND, component
supports, and for nonpressure-retaining attachments (NC/ND-2190).
Upon prolonged exposure to temperatures above 425°C, the carbide phase of carbon steel may be converted to graphite. See Nonmandatory
Appendix A, A-201 and A-202.
Upon prolonged exposure to temperatures above 475°C, the carbide phase of carbon-molybdenum steel may be converted to graphite. See
Nonmandatory Appendix A, A-201 and A-202.
At temperatures above 550°C, these stress values apply only when the carbon is 0.04% or higher on heat analysis.
These stress values at 575°C and above shall be used only when the grain size is ASTM No. 6 or coarser.
These stress values shall be used when the grain size is not determined or is determined to be finer than ASTM No. 6.
For Section I applications, use is limited to stays as defined in PG-13 except as permitted by PG-11.
For Section III Class 3 applications, these S values do not include a casting quality factor. Statically and centrifugally cast products meeting
the requirements of NC-2570 shall receive a casting quality factor of 1.00.
For Section IlI Class 3 applications, statically and centrifugally cast products meeting the requirements of NC-2571(a) and (b), and cast pipe
fittings, pumps, and valves with inlet piping connections of DN 50 and less, shall receive a casting quality factor of 1.00. Other casting quality
factors shall be in accordance with the following:

(a) for visual examination, 0.80

(b) for magnetic particle examination, 0.85

(c) for liquid penetrant examination, 0.85

(d) for radiography, 1.00

(e) for ultrasonic examination, 1.00

(f) for magnetic particle or liquid penetrant plus ultrasonic examination or radiography, 1.00
See Table Y-1 for yield strength values as a function of thickness over this range. Allowable stresses are independent of yield strength in this
thickness range.
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2013 SECTION II, PART D (METRIC)

NOTES TO TABLE 1A (CONT'D)
NOTES - GENERAL REQUIREMENTS (CONT'D)

G19

G20
G21
G22
G23

G24

G25

G26

G27

G28
G29

This steel may be expected to develop embrittlement after service at moderately elevated temperature. See Nonmandatory Appendix A,
A-207 and A-208.

These stresses are based on weld metal properties.

For Section I, use is limited to PEB-5.3. See PG-5.5 for cautionary note.

For Section I applications, use of external pressure charts for material in the form of bar stock is permitted for stiffening rings only.

For temperatures above the maximum temperature shown on the external pressure chart for this material, Fig. CS-2 may be used for the
design using this material.

A factor of 0.85 has been applied in arriving at the maximum allowable stress values in tension for this material. Divide tabulated values by
0.85 for maximum allowable longitudinal tensile stress.

For Section III applications, for both Class 2 and Class 3, the completed vessel after final heat treatment shall be examined by the ultrasonic
method in accordance with NB-2542 except that angle beam examination in both the circumferential and the axial directions may be per-
formed in lieu of the straight beam examination in the axial direction. The tensile strength shall not exceed 860 MPa.

Material that conforms to Class 10, 11, or 12 is not permitted.

Material that conforms to Class 11 or 12 is not permitted.

Supplementary Requirement S15 of SA-781, Alternate Mechanical Test Coupons and Specimen Locations for Castings, is mandatory.

For Section III applications, impact testing in accordance with the requirements of NC-2300 is required for Class 2 components and in ac-
cordance with ND-2300 for Class 3 components.

NOTES - HEAT TREATMENT REQUIREMENTS

H1
H2
H3

H4
H5

For temperatures above 550°C, these stress values may be used only if the material is heat treated by heating to the minimum temperature
specified in the material specification, but not lower than 1040°C, and quenching in water or rapidly cooling by other means.

For temperatures above 550°C, these stress values may be used only if the material is heat treated by heating to a minimum temperature of
1095°C, and quenching in water or rapidly cooling by other means.

Normalized and tempered.

Solution treated and quenched.

For Section III applications, if heat treatment is performed after forming or fabrication, it shall be performed at 825°C to 1000°C for a period
of time not to exceed 10 min at temperature, followed by rapid cooling.

NOTES - SIZE REQUIREMENTS

S1
S2
S3
S4
S5
S6
S7
S8
S9

S10
S11

For Section I applications, stress values at temperatures of 450°C and above are permissible but, except for tubular products 75 mm 0.D. or
less enclosed within the boiler setting, use of these materials at these temperatures is not current practice.

For Section I applications, stress values at temperatures of 475°C and above are permissible but, except for tubular products 75 mm 0.D. or
less enclosed within the boiler setting, use of these materials at these temperatures is not current practice.

For Section I applications, stress values at temperatures of 550°C and above are permissible but, except for tubular products 75 mm 0.D. or
less enclosed within the boiler setting, use of these materials at these temperatures is not current practice.

For Section I applications, stress values at temperatures of 625°C and above are permissible but, except for tubular products 75 mm 0.D. or
less enclosed within the boiler setting, use of these materials at these temperatures is not current practice.

Material that conforms to Class 10, 11, or 12 is not permitted when the nominal thickness of the material exceeds 19 mm.

Material that conforms to Class 10, 11, or 12 is not permitted when the nominal thickness of the material exceeds 32 mm.

The maximum thickness of unheat-treated forgings shall not exceed 95 mm. The maximum thickness as-heat-treated may be 100 mm.
The maximum section thickness shall not exceed 75 mm for double-normalized-and-tempered forgings, or 125 mm for quenched-
and-tempered forgings.

Both DN 200 and larger, and schedule 140 and heavier.

The maximum pipe size shall be NPS 4 (DN 100) and the maximum thickness in any pipe size shall be Schedule 80.

Either DN 200 and larger and less than schedule 140 wall, or less than DN 200 and all wall thicknesses.

NOTES - TIME-DEPENDENT PROPERTIES [See General Note (f)]

T1
T2
T3
T4
T5
T6
T7
T8
T9
T10
T11

Allowable stresses for temperatures of 370°C and above are values obtained from time-dependent properties.
Allowable stresses for temperatures of 400°C and above are values obtained from time-dependent properties.
Allowable stresses for temperatures of 455°C and above are values obtained from time-dependent properties.
Allowable stresses for temperatures of 480°C and above are values obtained from time-dependent properties.
Allowable stresses for temperatures of 510°C and above are values obtained from time-dependent properties.
Allowable stresses for temperatures of 540°C and above are values obtained from time-dependent properties.
Allowable stresses for temperatures of 565°C and above are values obtained from time-dependent properties.
Allowable stresses for temperatures of 595°C and above are values obtained from time-dependent properties.
Allowable stresses for temperatures of 620°C and above are values obtained from time-dependent properties.
Allowable stresses for temperatures of 425°C and above are values obtained from time-dependent properties.
Allowable stresses for temperatures of 350°C and above are values obtained from time-dependent properties.

NOTES - WELDING REQUIREMENTS

w1
w2
W3
W4
W5

Not for welded construction.

Not for welded construction in Section III.

Welded.

Nonwelded, or welded if the tensile strength of the Section IX reduced section tension test is not less than 690 MPa.
Welded, with the tensile strength of the Section IX reduced tension test less than 690 MPa but not less than 655 MPa.
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2013 SECTION II, PART D (METRIC)

NOTES TO TABLE 1A (CONT'D)

NOTES - WELDING REQUIREMENTS (CONT'D)

W6 This material may be welded by the resistance technique.

W7 In welded construction for temperatures above 450°C, the weld metal shall have a carbon content of greater than 0.05%.

W8 Welding and oxygen or other thermal cutting processes are not permitted when carbon content exceeds 0.35% by heat analysis.

W9  For Section I applications, for pressure retaining welds in 2%Cr-1Mo materials, other than circumferential butt welds less than or equal to
89 mm in outside diameter, when the design metal temperatures exceed 450°C, the weld metal shall have a carbon content greater than
0.05%.

W10 For Section III applications, material that conforms to Class 10, 13, 20, 23, 30, 33, 40, 43, 50, or 53 is not permitted for Class 2 and Class 3
construction when a weld efficiency factor of 1.00 is used in accordance with Note W12.

W11 For Section VIII applications, Section IX, QW-250 Variables QW-404.12, QW-406.3, QW-407.2, and QW-409.1 shall also apply to this ma-
terial. These variables shall be applied in accordance with the rules for welding of Part UF.

W12 These S values do not include a longitudinal weld efficiency factor. For Section III applications, for materials welded without filler metal,
ultrasonic examination, radiographic examination, or eddy current examination, in accordance with NC-2550, shall provide a longitudinal
weld efficiency factor of 1.00. Materials welded with filler metal meeting the requirements of NC-2560 shall receive a longitudinal weld
efficiency factor of 1.00. Other longitudinal weld efficiency factors shall be in accordance with the following:

(a) for single butt weld, with filler metal, 0.80

(b) for single or double butt weld, without filler metal, 0.85
(c) for double butt weld, with filler metal, 0.90

(d) for single or double butt weld, with radiography, 1.00

W13 For Section I applications, electric resistance and autogenous welded tubing may be used with these stresses, provided the following addi-
tional restrictions and requirements are met:

(a) The tubing shall be used for boiler, waterwall, superheater, and economizer tubes that are enclosed within the setting.
(b) The maximum outside diameter shall be 89 mm.

(c) The weld seam of each tube shall be subjected to an angle beam ultrasonic inspection per SA-450.

(d) A complete volumetric inspection of the entire length of each tube shall be performed in accordance with SA-450.

(e) Material test reports shall be supplied.

W14 These S values do not include a weld factor. For Section VIII, Division 1, and Section XII applications using welds made without filler metal,
the tabulated tensile stress values shall be multiplied by 0.85. For welds made with filler metal, consult UW-12 for Section VIII, Division 1,
or TW-130.4 for Section XII, as applicable.

W15 The Nondestructive Electric Test requirements of SA-53 Type E pipe are required for all sizes. The pipe shall be additionally marked "NDE"
and so noted on the material specification.
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2013 SECTION II, PART D (METRIC)

Table 1B

Section I; Section lll, Classes 2 and 3;* Section VIlII, Division 1; and Section XII
Maximum Allowable Stress Values S for Nonferrous Materials

(*See Maximum Temperature Limits for Restrictions on Class)

Alloy De-

Line Spec. sig./UNS Class/Condition/
No. Nominal Composition Product Form No. Type/Grade No. Temper

1 Plate, sheet SB-209 Alclad 3003 0

2 Plate, sheet SB-209 Alclad 3003 0

3 Plate, sheet SB-209 Alclad 3003 H112

4 Plate, sheet SB-209 Alclad 3003 H112

5 Plate, sheet SB-209 Alclad 3003 H112

6 Plate, sheet SB-209 Alclad 3003 H12

7 Plate, sheet SB-209 Alclad 3003 H12

8 Plate, sheet SB-209 Alclad 3003 H14

9 Plate, sheet SB-209 Alclad 3003 H14

10 Drawn smls. tube SB-210 Alclad 3003 0

11 Drawn smls. tube SB-210 Alclad 3003 H113
12 Drawn smls. tube SB-210 Alclad 3003 H14

13 Drawn smls. tube SB-210 Alclad 3003 H18

14 Cond. & heat exch. tubes SB-234 Alclad 3003 H14

15 Cond. & heat exch. tubes SB-234 Alclad 3003 H25

16 Smls. extr. tube SB-241 Alclad 3003 0

17 Smls. extr. tube SB-241 Alclad 3003 H112
18 Plate, sheet SB-209 Alclad 3004 0

19 Plate, sheet SB-209 Alclad 3004 0

20 Plate, sheet SB-209 Alclad 3004 H112
21 Plate, sheet SB-209 Alclad 3004 H112
22 Plate, sheet SB-209 Alclad 3004 H32

23 Plate, sheet SB-209 Alclad 3004 H32

24 Plate, sheet SB-209 Alclad 3004 H34

25 Plate, sheet SB-209 Alclad 3004 H34

26 Plate, sheet SB-209 Alclad 6061 T4

27 Plate, sheet SB-209 Alclad 6061 T451
28 Plate, sheet SB-209 Alclad 6061 T451
29 Plate, sheet SB-209 Alclad 6061 T4 wld.
30 Plate, sheet SB-209 Alclad 6061 T451 wld.
31 Plate, sheet SB-209 Alclad 6061 T6

32 Plate, sheet SB-209 Alclad 6061 T651
33 Plate, sheet SB-209 Alclad 6061 T651
34 Plate, sheet SB-209 Alclad 6061 T651
35 Plate, sheet SB-209 Alclad 6061 T6 wld.
36 Plate, sheet SB-209 Alclad 6061 T651 wid.
37 Castings SB-26 A02040 T4

38 Castings SB-108 A02040 T4

39 Castings SB-26 A03560 T71

40 Castings SB-26 A03560 T6

41 Castings SB-108 A03560 T6

42 Castings SB-26 A24430 F
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2013 SECTION II, PART D (METRIC)

Table 1B

Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII

Maximum Allowable Stress Values S for Nonferrous Materials

(*See Maximum Temperature Limits for Restrictions on Class)

Applicability and Max. Temperature

Limits

(NP = Not Permitted)

Min. Ten- Min. (SPT = Supports Only)
sile Yield External

Line Size/Thick- Strength, Strength, Pressure

No. ness, mm P-No. MPa MPa I I VIII-1 XII Chart No. Notes

1 [0.15-12.69 21 90 31 NP 121 (CL 3 only) 204 204  NFA-7 Gl6

2 [12.70-76.20 21 97 34 NP 121 (CL 3 only) 204 204  NFA-7 G25

3 [6.35-12.69 21 110 62 NP 149 (CL 3 only) 204 204  NFA-7 Gl6, W3

4 112.70-50.80 21 100 41 NP 93 (CL. 3 only) 204 204 NFA-7 G26, W3

5 |[50.81-76.2 21 100 41 NP 93 (CL 3 only) 204 204  NFA-7 G26, W3

6 [0.43-12.69 21 110 76 NP 149 (CL 3 only) 204 204  NFA-7 Gl6, W3

7 112.70-50.80 21 120 83 NP 149 (CL. 3 only) 204 204  NFA-7 G25, W3

8 10.23-12.69 21 130 110 NP 121 (CL 3 only) 204 204  NFA-7 G16, W3

9 [12.70-25.40 21 140 120 NP 121 (CL. 3 only) 204 204  NFA-7 G25, W3

10 (0.25-12.7 21 90 31 NP 121 (CL 3 only) 204 204  NFA-7 G16

11 |1.27-12.7 21 90 31 NP 121 (CL 3 only) 204 204  NFA-7 Gl6, W3

12 ]0.25-12.7 21 130 110 NP 121 (CL. 3 only) 204 204 NFA-1 G16, W3

13 |0.25-12.7 21 180 160 NP 121 (CL 3 only) 204 204  NFA-1 Gl6, W3

14 |0.25-5.08 21 130 110 NP 121 (CL 3 only) 204 204 NFA-1 Gl6, W4

15 ]0.25-5.08 21 145 125 NP 121 (CL 3 only) 204 204  NFA-1 Gl6, W4

16 21 90 31 NP 121 (CL 3 only) 204 204  NFA-7 G16

17 21 90 31 NP 121 (CL 3 only) 204 204  NFA-7 G1l6, W3

18 [1.30-12.69 22 145 55 NP 149 (CL 3 only) 204 204  NFA-7 G16

19 |[12.70-76.20 22 150 59 NP 149 (CL 3 only) 204 204  NFA-7 G25

20 |6.35-12.69 22 150 59 NP 149 (CL 3 only) 204 204  NFA-7 G1l6, W3

21 [12.70-76.20 22 160 62 NP 149 (CL 3 only) 204 204  NFA-7 G25, W3

22 [1.30-12.69 22 185 140 NP 121 (CL 3 only) 204 204  NFA-7 G1l6, W3

23 |[12.70-50.80 22 195 145 NP 121 (CL. 3 only) 204 204  NFA-7 G25, W3

24 (1.30-12.69 22 210 165 NP 121 (CL 3 only) 204 204  NFA-7 Gl6, W3

25 [12.70-25.40 22 220 170 NP 121 (CL 3 only) 204 204  NFA-7 G25, W3

26 |1.30-6.34 23 185 97 NP 204 (CL 3 only) 204 204  NFA-12 G16, G24, W4
27 |6.35-12.69 23 185 97 NP 204 (CL 3 only) 204 204  NFA-12 G16, G24, W4
28 [12.70-76.20 23 205 110 NP 204 (CL 3 only) 204 204  NFA-12 G24, G25, W4
29 (1.30-6.34 23 165 NP 204 (CL 3 only) 204 204  NFA-12 G24, W7

30 |6.35-76.2 23 165 NP 204 (CL 3 only) 204 204  NFA-12 G24, W7

31 |1.30-6.34 23 260 220 NP 204 (CL 3 only) 204 204  NFA-12 G16, G24, W4
32 |6.35-12.69 23 260 220 NP 204 (CL 3 only) 204 204  NFA-12 G16, G24, W4
33 |[12.70-101.60 23 290 240 NP 204 (CL 3 only) 204 204 NFA-12 G24, G25, W4
34 |101.61-127 23 275 240 NP 204 (CL 3 only) 204 204  NFA-12 G24, G26, W4
35 |1.30-6.34 23 165 NP 204 (CL 3 only) 204 204  NFA-12 G24, W7

36 |6.35-127 23 165 NP 204 (CL 3 only) 204 204  NFA-12 G24, W7

37 [<50.8 310 195 NP NP 66 66 NFA-12 G15, W4

38 [<50.8 330 200 NP NP 66 66 NFA-12 G15, W4

39 170 125 NP 177 (CL 3 only) 204 204 NFA-1 G15, W4

40 205 140 NP 121 (CL 3 only) 121 121  NFA-12 G15, W4

41 230 150 NP NP 121 121  NFA-12 G15, W4

42 120 41 NP 204 (CL 3 only) 204 204  NFA-1 G15, W4
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2013 SECTION II, PART D (METRIC)

Table 1B
Section I; Section lll, Classes 2 and 3;* Section VIll, Division 1; and Section XII
Maximum Allowable Stress Values S for Nonferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

-30
Line to
No. 40 65 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475
1 1207 207 202 183 150 112 9.24 747
2 1207 207 202 183 150 112 924 747
3 296 296 292 257 226 189 151 114
4 1269 269 261 19.7 150 112 924 747
5 1262 262 247 192 150 112 924 747
6 |29.6 296 292 257 226 189 151 114
7 129.6 296 292 257 226 189 151 114
8 |35.2 352 346 305 266 190 150 115
9 |35.2 352 346 305 266 190 150 115
10 |20.7 20.7 202 183 150 112 924 747
11 |20.7 207 202 183 150 112 924 747
12 [35.2 352 346 305 266 190 150 115
13 [483 483 46,5 390 327 226 167 114
14 |[35.2 352 346 305 266 190 150 115
15 |39.3 393 385 322 266 190 150 115
16 |20.7 20.7 204 182 150 112 867 6.26
17 [20.7 207 204 182 150 112 867 6.26
18 |[34.5 345 345 343 308 240 159 7.84
19 |[34.5 345 345 343 308 240 159 7.84
20 |35.9 359 359 356 314 240 159 785
21 |40.7 40.7 401 359 315 240 159 7.85
22 1496 496 487 418 355 241 158 794
23 |49.6 496 487 418 355 241 158 7.94
24 |56.5 56.5 552 446 354 241 158 792
25 |56.5 565 552 446 354 241 158 792
26 |53.8 538 531 473 426 397 297 188
27 |53.8 53.8 531 473 426 397 297 188
28 |53.8 538 531 473 426 397 297 188
29 (414 414 413 405 377 322 254 185
30 |41.4 414 413 405 377 322 254 185
31 [75.2 752 736 616 519 40.1 294 189
32 [75.2 752 736 616 519 40.1 294 189
33 [75.2 752 736 616 519 40.1 294 189
34 [71.0 71.0 694 578 50.7 40.1 294 189
35 |41.4 414 413 405 377 322 254 185
36 |41.4 414 413 405 377 322 254 185
37 579 49.1
38 [71.0 59.5
39 [496 496 488 425 370 289 185 7.84
40 |59.3 593 573 408
41 | 655 64.2 557 420
42 1276 276 274 259 240 215 196 178
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2013 SECTION II, PART D (METRIC)

Table 1B
Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII
Maximum Allowable Stress Values S for Nonferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

525 550 575 600 625 650 675 700 725 750 775 800 825 850 875 900
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2013 SECTION II, PART D (METRIC)

Table 1B (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIlII, Division 1; and Section XII
Maximum Allowable Stress Values S for Nonferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Alloy De-
Line Spec. sig./UNS Class/Condition/
No. Nominal Composition Product Form No. Type/Grade No. Temper
1 Plate, sheet SB-209 A91060 0
2 Plate, sheet SB-209 A91060 H112
3 Plate, sheet SB-209 A91060 H112
4 Plate, sheet SB-209 A91060 H112
5 Plate, sheet SB-209 A91060 H12
6 Plate, sheet SB-209 A91060 H14
7 Drawn smls. tube SB-210 A91060 0
8 |.. Drawn smls. tube SB-210 A91060 H14
9 . Drawn smls. tube SB-210 A91060 H113
10 |.. Bar, rod, shapes SB-221 A91060 0
11 .. Bar, rod, shapes SB-221 A91060 H112
12 |.. Cond. & heat exch. tubes SB-234 A91060 H14
13 |.. Smls. extr. tube SB-241 A91060 0
14 |.. Smls. extr. tube SB-241 A91060 H112
15 |.. Plate, sheet SB-209 A91100 0
16 |.. Plate, sheet SB-209 A91100 H112
17 |.. Plate, sheet SB-209 A91100 H112
18 |.. Plate, sheet SB-209 A91100 H112
19 |.. Plate, sheet SB-209 A91100 H12
20 |.. Plate, sheet SB-209 A91100 H14
21 .. Bar, rod, shapes SB-221 A91100 0
22 .. Bar, rod, shapes SB-221 A91100 H112
23 .. Smls. extr. tube SB-241 A91100 0
24 .. Smls. extr. tube SB-241 A91100 H112
25 . Die forgings SB-247 A92014 T4
26 |.. Die forgings SB-247 A92014 T6
27 |.. Die forgings SB-247 A92014 T6
28 .. Bar, rod, wire SB-211 A92024 T4
29 |.. Bar, rod, wire SB-211 A92024 T4
30 |.. Bar, rod, wire SB-211 A92024 T4
31 |.. Bar, rod, wire SB-211 A92024 T4
32 |.. Bar, rod, shapes SB-221 A92024 T3
33 |.. Bar, rod, shapes SB-221 A92024 T3
34 .. Bar, rod, shapes SB-221 A92024 T3
35 |.. Bar, rod, shapes SB-221 A92024 T3
36 .. Plate, sheet SB-209 A93003 0
37 |.. Plate, sheet SB-209 A93003 H112
38 |.. Plate, sheet SB-209 A93003 H112
39 |.. Plate, sheet SB-209 A93003 H112
40 |.. Plate, sheet SB-209 A93003 H12
41 I. Plate, sheet SB-209 A93003 H14
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2013 SECTION II, PART D (METRIC)

Table 1B (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII
Maximum Allowable Stress Values S for Nonferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Applicability and Max. Temperature

Limits
(NP = Not Permitted)
Min. Ten- Min. (SPT = Supports Only)
sile Yield External

Line Size/Thick- Strength, Strength, Pressure

No. ness, mm P-No. MPa MPa I I VIII-1 XII Chart No. Notes

1 [1.30-76.2 21 55 17 NP 149 (CL 3 only) 204 204  NFA-7 T3

2 |6.35-12.69 21 76 48 NP 149 (CL. 3 only) 204 204  NFA-7 T3, W3

3 [12.70-25.40 21 69 34 NP 149 (CL 3 only) 204 204  NFA-7 T4, W3

4 125.41-76.2 21 62 28 NP 121 (CL 3 only) 204 204 NFA-7 T3, W3

5 [1.30-50.8 21 76 62 NP 149 (CL 3 only) 204 204  NFA-7 T3, W3

6 |[1.30-25.4 21 83 69 NP 149 (CL. 3 only) 204 204 NFA-7 T3, W3

7 10.46-12.7 21 59 17 NP 149 (CL. 3 only) 204 204  NFA-7 T3

8 0.46-12.7 83 69 NP 149 (CL 3 only) 204 204  NFA-7 T3, W3

9 [0.46-12.7 21 59 17 NP 149 (CL. 3 only) 204 204 NFA-7 T3, W3

10 21 59 17 NP 149 (CL 3 only) 204 204  NFA-7 G13, T3

11 |.. 21 59 17 NP 149 (CL 3 only) 204 204  NFA-7 G13, T3, W3
12 ]0.25-5.08 21 83 69 NP 149 (CL. 3 only) 204 204  NFA-7 T3, W4

13 21 59 17 NP 149 (CL 3 only) 204 204  NFA-7 T3

14 21 59 17 NP 149 (CL 3 only) 204 204  NFA-7 T3, W3

15 ]0.15-76.2 21 76 24 NP 121 (CL 3 only) 204 204  NFA-7 T4

16 |[6.35-12.69 21 90 48 NP 121 (CL 3 only) 204 204  NFA-7 T4, W3

17 ]12.70-50.80 21 83 34 NP 121 (CL. 3 only) 204 204  NFA-7 T4, W3

18 |[50.81-76.2 21 79 28 NP 121 (CL 3 only) 204 204  NFA-7 T4, W3

19 |1.30-50.8 21 97 76 NP 121 (CL. 3 only) 204 204  NFA-7 T4, W3

20 |0.23-254 21 110 97 NP 121 (CL 3 only) 204 204  NFA-7 T4, W3

21 21 76 21 NP 121 (CL 3 only) 204 204  NFA-7 T4

22 21 76 21 NP 121 (CL 3 only) 204 204  NFA-7 T4, W3

23 21 76 21 NP 121 (CL 3 only) 204 204  NFA-7 T4

24 21 76 21 NP 121 (CL 3 only) 204 204  NFA-7 T4, W3

25 [|<101.6 380 205 NP 204 (CL 3 only) 204 204 NFA-6 T3, W4

26 [<50.8 450 385 NP 204 (CL 3 only) 204 204 NFA-6 T2, W4

27 |50.81-101.6 435 370 NP 204 (CL 3 only) 204 204 NFA-6 T2, W4

28 [3.18-12.69 425 310 NP 204 (CL 3 only) 204 204 NFA-6 T2, W4

29 [12.70-114.30 425 290 NP 204 (CL 3 only) 204 204 NFA-6 T2, W4

30 [114.31-165.10 425 275 NP 204 (CL 3 only) 204 204 NFA-6 T2, W4

31 [165.11-203.2 400 260 NP 204 (CL 3 only) 204 204 NFA-6 T2, W4

32 |<6.34 395 290 NP 204 (CL 3 only) 204 204 NFA-6 G24, T2, W4
33 |6.35-19.04 415 305 NP 204 (CL 3 only) 204 204 NFA-6 G24, T2, W4
34 [19.05-38.09 450 315 NP 204 (CL 3 only) 204 204 NFA-6 G24, T2, W4
35 [=38.10 470 330 NP 204 (CL 3 only) 204 204 NFA-6 G24, T2, W4
36 |0.15-76.2 21 97 34 NP 121 (CL. 3 only) 204 204  NFA-1 T3

37 |6.35-12.69 21 120 69 NP 149 (CL 3 only) 204 204 NFA-1 T4, W3

38 |[12.70-50.80 21 100 41 NP 93 (Cl. 3 only) 204 204  NFA-1 T3, W3

39 [50.81-76.2 21 100 41 NP 93 (CL. 3 only) 204 204 NFA-1 T3, W3

40 (0.43-50.8 21 120 83 NP 149 (CL 3 only) 204 204  NFA-1 T4, W3

41 10.23-25.4 21 140 120 NP 121 (CL 3 only) 204 204  NFA-2 T4, W3
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2013 SECTION II, PART D (METRIC)

Table 1B (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIlI, Division 1; and Section XII
Maximum Allowable Stress Values S for Nonferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

-30
Line to
No. 40 65 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475
1 117 11.7 109 102 891 7.68 587 397
2 221 207 159 142 124 112 7.64 378
3 120.0 187 145 129 11.7 980 7.35 485
4 1179 166 127 116 103 7.74 582  4.00
5 221 221 1714 157 144 126 843 397
6 |234 234 231 203 178 127 888 525
7 117 11.7 109 102 891 768 587 397
8 (234 234 231 203 178 127 888 525
9 |11.7 11.7 109 102 891 7.68 587 397
10 [11.7 11.7 109 102 891 7.68 587 397
11 (117 11.7 109 102 891 7.68 587 397
12 [ 234 234 231 203 178 127 888 525
13 117 11.7 109 102 891 7.68 587 397
14 (117 117 107 945 822 698 574 450
15 | 159 159 159 156 123 980 735 484
16 |25.5 255 245 180 164 121 7.63 335
17 |22.8 228 219 167 151 120 7.68 331
18 | 18.6 186 181 161 123 980 735 484
19 [27.6 276 268 215 192 142 9.13 4.21
20 |31.7 31.7 309 245 191 141 916 419
21 |13.8 138 138 13.7 123 983 733 486
22 1138 13.8 138 13.7 123 983 733 486
23 (138 138 138 13.7 123 983 733 486
24 1138 138 138 13.7 123 983 733 486
25 1108 108 892 853 787 488 295 125
26 | 128 128 125 984 782 486 29.7 124
27 | 124 124 121 95.1 78.1 486  29.7 124
28 | 122 122 118  90.6 70.7 463 327 212
29 (122 122 118  90.6 70.7 463 327 212
30 | 122 122 118 90.6 70.7 463 327 212
31 | 114 114 111 84.6 660 433 307 195
32 | 112 112 109 83.2 64.6 426 306 200
33 | 118 118 114 87.2 68.0 44.7 320 209
34 | 128 128 124 944 734 483 343 220
35 | 134 134 130  99.1 768 504 363 @ 24.0
36 |23.4 234 231 201 164 126 101 7.64
37 (338 338 329 269 247 210 172 135
38 [26.2 262 250 213 163 126 101 7.63
39 |24.8 248 239 214 163 126 101 7.63
40 |33.8 338 329 269 247 210 172 135
41 1393 393 385 331 294 211 170 136
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2013 SECTION II, PART D (METRIC)

Table 1B (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII
Maximum Allowable Stress Values S for Nonferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Line

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

500

525 550 575 600 625 650 675 700 725 750 775 800 825 850 875 900

QN Ul WN -

@ 3

10
11
12
13
14

15
16
17
18
19
20

21
22
23
24

25
26
27

28
29
30
31

32
33
34
35

36
37
38
39
40
41

169

(13)

‘panwiad sI uonnguisip 1o uonanpoJdal Jayuny oN

'Sgv Sdv Jasn pazuouyine Aq 00S0- 8T:60:£2 S2-80-ET0Z U0 papeojumop Adod siyL *(W09:19811Syda)y MMma) U] ‘OiIualds uoswoyl Aq Sgv 01 pasuadl| [eusrew payybuido)d



2013 SECTION II, PART D (METRIC)

Table 1B (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIlII, Division 1; and Section XII
Maximum Allowable Stress Values S for Nonferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Alloy De-
Line Spec. sig./UNS Class/Condition/
No. Nominal Composition Product Form No. Type/Grade No. Temper
1 Drawn smls. tube SB-210 A93003 0
2 Drawn smls. tube SB-210 A93003 H113
3 Drawn smls. tube SB-210 A93003 H12
4 Drawn smls. tube SB-210 A93003 H14
5 Drawn smls. tube SB-210 A93003 H18
6 Bar, rod, shapes SB-221 A93003 0
7 Bar, rod, shapes SB-221 A93003 H112
8 Cond. & heat exch. tubes SB-234 A93003 H14
9 Cond. & heat exch. tubes SB-234 A93003 H25
10 |.. Smls. extr. tube SB-241 A93003 0
11 |.. Smls. extr. tube SB-241 A93003 H112
12 .. Smls. pipe SB-241 A93003 H112
13 |.. Smls. pipe SB-241 A93003 H18
14 |.. Die forgings SB-247 A93003 H112
15 |.. Die forgings SB-247 A93003 H112 wld.
16 |.. Plate, sheet SB-209 A93004 0
17 |.. Plate, sheet SB-209 A93004 H112
18 |.. Plate, sheet SB-209 A93004 H32
19 |.. Plate, sheet SB-209 A93004 H34
20 |.. Plate, sheet SB-209 A95052 0
21 .. Plate, sheet SB-209 A95052 H112
22 .. Plate, sheet SB-209 A95052 H112
23 .. Plate, sheet SB-209 A95052 H32
24 .. Plate, sheet SB-209 A95052 H34
25 |.. Drawn smls. tube SB-210 A95052 0
26 |.. Drawn smls. tube SB-210 A95052 H32
27 |.. Drawn smls. tube SB-210 A95052 H34
28 |.. Cond. & heat exch. tubes SB-234 A95052 H32
29 |.. Cond. & heat exch. tubes SB-234 A95052 H34
30 |.. Smls. extr. tube SB-241 A95052 0
31 |.. Plate, sheet SB-209 A95083 0
32 |.. Plate, sheet SB-209 A95083 0
33 |.. Plate, sheet SB-209 A95083 0
34 .. Plate, sheet SB-209 A95083 0
35 |.. Plate, sheet SB-209 A95083 0
36 .. Plate, sheet SB-209 A95083 H112
37 |.. Plate, sheet SB-209 A95083 H112
38 |.. Plate, sheet SB-209 A95083 H32
39 |.. Plate, sheet SB-209 A95083 H32
40 .. Bar, rod, shapes SB-221 A95083 0
41 .. Bar, rod, shapes SB-221 A95083 H111
42 .. Bar, rod, shapes SB-221 A95083 H112
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Maximum Allowable Stress Values S for Nonferrous Materials

2013 SECTION II, PART D (METRIC)

Table 1B (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII

(*See Maximum Temperature Limits for Restrictions on Class)

Applicability and Max. Temperature

Limits

(NP = Not Permitted)

Min. Ten- Min. (SPT = Supports Only)
sile Yield External

Line Size/Thick- Strength, Strength, Pressure

No. ness, mm P-No. MPa MPa I I VIII-1 XII Chart No. Notes

1 [0.25-12.7 21 97 34 NP 121 (CL 3 only) 204 204  NFA-1 T3

2 |0.25-12.7 21 97 34 NP 121 (CL 3 only) 204 204  NFA-1 T3, W3

3 [0.25-12.7 21 120 83 NP 149 (CL 3 only) 204 204  NFA-1 T4, W3

4 10.25-12.7 21 140 120 NP 121 (CL 3 only) 204 204  NFA-2 T4, W3

5 [0.25-12.7 21 185 165 NP 121 (CL 3 only) 204 204  NFA-2 T4, W3

6 21 97 34 NP 121 (CL 3 only) 204 204  NFA-1 T3

7 |- 21 97 34 NP 121 (CL 3 only) 204 204 NFA-1 T3, W3

8 10.25-5.08 21 140 120 NP 121 (CL 3 only) 204 204  NFA-2 T4, W4

9 [0.25-5.08 21 150 130 NP 121 (CL. 3 only) 204 204  NFA-2 T4, W4

10 21 97 34 NP 121 (CL 3 only) 204 204  NFA-1 T3

11 |.. 21 97 34 NP 121 (CL 3 only) 204 204  NFA-1 T3, W3

12 |=2254 21 97 34 NP 121 (CL. 3 only) 204 204 NFA-1 T3, W4

13 |<254 21 185 165 NP 121 (CL 3 only) 204 204  NFA-1 T4, W4

14 |<101.6 21 97 34 NP 121 (CL 3 only) 204 204 NFA-1 T3

15 |<101.6 21 97 NP 121 (CL 3 only) 204 204  NFA-1 T3, W7

16 |0.15-76.2 22 150 59 NP 149 (CL 3 only) 204 204 NFA-3

17 16.35-76.2 22 160 62 NP 149 (CL. 3 only) 204 204  NFA-3 w3

18 |1.30-50.8 22 195 145 NP 121 (CL 3 only) 204 204  NFA-3 w3

19 |1.30-25.4 22 220 170 NP 121 (CL 3 only) 204 204 NFA-4 w3

20 [1.30-76.2 22 170 65 NP 121 (CL 3 only) 204 204 NFA-8

21 |6.35-12.69 22 195 110 NP 121 (CL 3 only) 204 204 NFA-8 w3

22 |12.70-76.20 22 170 65 NP 121 (CL 3 only) 204 204 NFA-8 w3

23 [1.30-50.8 22 210 160 NP 93 (Cl. 3 only) 204 204 NFA-3 w3

24 (1.30-25.4 22 235 180 NP 93 (CL 3 only) 204 204 NFA-4 w3

25 [0.46-11.43 22 170 69 NP 149 (CL. 3 only) 204 204 NFA-8

26 [0.46-11.43 22 210 160 NP 93 (CL. 3 only) 204 204 NFA-8 w4

27 10.46-11.43 22 235 180 NP 93 (CL 3 only) 204 204 NFA-8 w4

28 [0.25-5.08 22 210 160 NP 93 (Cl. 3 only) 204 204 NFA-8 w4

29 (0.25-5.08 22 235 180 NP 93 (CL 3 only) 204 204 NFA-8 w4

30 22 170 69 NP 121 (CL 3 only) 204 204 NFA-8

31 [1.30-38.10 25 275 125 NP 66 (CL 3 only) 66 66 NFA-11 G18, G19

32 |38.11-76.20 25 270 120 NP 66 (Cl. 3 only) 66 66 NFA-11 G18, G19

33 |76.21-127.00 25 260 110 NP 66 (CL 3 only) 66 66 NFA-11 G18, G19

34 [127.01-177.80 25 255 100 NP 66 (CI. 3 only) 66 66 NFA-11 G18, G19

35 |177.81-203.2 25 250 97 NP 66 (Cl. 3 only) 66 66 NFA-11 G18, G19

36 |6.35-38.10 25 275 125 NP 66 (CL 3 only) 66 66 NFA-11 G18, G19, W3
37 (38.11-76.20 25 270 120 NP 66 (Cl. 3 only) 66 66 NFA-11 G18, G19, W3
38 [4.78-38.10 25 305 215 NP 66 (CI. 3 only) 66 66 NFA-11 G18, G19, W3
39 (38.11-76.20 25 285 200 NP 66 (Cl. 3 only) 66 66 NFA-11 G18, G19, W3
40 [<127.0 25 270 110 NP 66 (Cl. 3 only) 66 66 NFA-11 G18, G19

41 [=<127.0 25 275 165 NP 66 (Cl. 3 only) 66 66 NFA-11 G18, G19, W3
42 1<127.0 25 270 110 NP 66 (Cl. 3 only) 66 66 NFA-11 G18, G19, W3
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2013 SECTION II, PART D (METRIC)

Table 1B (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIlI, Division 1; and Section XII
Maximum Allowable Stress Values S for Nonferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

-30

Line to

No. 40 65 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475
1 |234 234 231 201 164 126 101 7.64
2 |234 234 231 201 164 126 101 7.64
3 1338 338 329 269 247 210 172 135
4 1393 393 385 331 294 211 170 136
5 1538 538 51.6 424 368 248 181 123
6 |234 234 231 201 164 126 101 7.64
7 234 234 231 201 164 126 101 7.64
8 393 393 385 331 294 211 170 136
9 |434 434 425 355 293 211 171 13.6
10 |23.4 234 231 201 164 126 101 7.64
11 | 234 234 231 201 164 126 101 7.64
12 [ 234 234 231 201 164 126 101 7.64
13 [53.8 538 51.6 424 368 248 181 123
14 |23.4 234 231 201 164 126 101 7.64
15 | 23.4 234 231 201 164 126 101 7.64
16 [39.3 393 391 376 342 268 181 940
17 414 414 412 396 349 268 181 941
18 |55.2 552 543 472 395 270 179 9.50
19 [62.7 627 620 533 394 269 180 946
20 |434 434 434 432 383 29.0 184 7.87
21 |55.2 55.2 542 475 423 292 183 797
22 |434 434 434 434 410 291 183 795
23 (614 614 60.1 503 423 291 183 7.95
24 1669 669 661 56.6 421 29.0 184 791
25 |46.2 46.2 457 423 383 290 179 6.67
26 |61.4 614 601 502 416 291 178 6.72
27 1669 669 660 558 414 29.0 178 6.68
28 |61.4 614 601 503 423 291 183 795
29 [66.9 669 661 566 421 290 184 791
30 [46.2 46.2 459 429 383 290 179 6.66
31 [78.6 78.6

32 |76.5 76.5

33 [73.8 73.8

34 689 68.9

35 |64.1 64.1

36 |78.6 78.6

37 |76.5 76.5

38 [86.9 86.9

39 (80.7 80.7

40 |73.8 73.8

41 |78.6 78.6

42 1738 73.8
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2013 SECTION II, PART D (METRIC)

Table 1B (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII
Maximum Allowable Stress Values S for Nonferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

525 550 575 600 625 650 675 700 725 750 775 800 825 850 875 900
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2013 SECTION II, PART D (METRIC)

Table 1B (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIlII, Division 1; and Section XII
Maximum Allowable Stress Values S for Nonferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Alloy De-
Line Spec. sig./UNS Class/Condition/
No. Nominal Composition Product Form No. Type/Grade No. Temper
1 Smls. extr. tube SB-241 A95083 0
2 Smls. extr. tube SB-241 A95083 H111
3 Smls. extr. tube SB-241 A95083 H112
4 Die & hand forgings SB-247 A95083 H111
5 Die & hand forgings SB-247 A95083 H112
6 Die & hand forgings SB-247 A95083 H111 wld.
7 Die & hand forgings SB-247 A95083 H112 wld.
8 |.. Plate, sheet SB-209 A95086 0
9 . Plate, sheet SB-209 A95086 H112
10 |.. Plate, sheet SB-209 A95086 H112
11 |.. Plate, sheet SB-209 A95086 H112
12 |.. Plate, sheet SB-209 A95086 H112
13 |.. Plate, sheet SB-209 A95086 H116
14 |.. Plate, sheet SB-209 A95086 H32
15 |.. Plate, sheet SB-209 A95086 H34
16 |.. Bar, rod, shapes SB-221 A95086 H112
17 |.. Smls. extr. tube SB-241 A95086 0
18 |.. Smls. extr. tube SB-241 A95086 H111
19 |.. Smls. extr. tube SB-241 A95086 H112
20 |.. Plate, sheet SB-209 A95154 0
21 |.. Plate, sheet SB-209 A95154 H112
22 .. Plate, sheet SB-209 A95154 H112
23 |.. Plate, sheet SB-209 A95154 H32
24 |.. Plate, sheet SB-209 A95154 H34
25 |.. Drawn smls. tube SB-210 A95154 0
26 |.. Drawn smls. tube SB-210 A95154 H34
27 .. Bar, rod, shapes SB-221 A95154 0
28 .. Bar, rod, shapes SB-221 A95154 H112
29 |.. Plate, sheet SB-209 A95254 0
30 |.. Plate, sheet SB-209 A95254 H112
31 |.. Plate, sheet SB-209 A95254 H112
32 |.. Plate, sheet SB-209 A95254 H32
33 |.. Plate, sheet SB-209 A95254 H34
34 |.. Plate, sheet SB-209 A95454 0
35 |.. Plate, sheet SB-209 A95454 H112
36 .. Plate, sheet SB-209 A95454 H112
37 |.. Plate, sheet SB-209 A95454 H32
38 |.. Plate, sheet SB-209 A95454 H34
39 |.. Bar, rod, shapes SB-221 A95454 0
40 .. Bar, rod, shapes SB-221 A95454 H111
41 1. Bar, rod, shapes SB-221 A95454 H112
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2013 SECTION II, PART D (METRIC)

Table 1B (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII
Maximum Allowable Stress Values S for Nonferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Applicability and Max. Temperature

Limits
(NP = Not Permitted)
Min. Ten- Min. (SPT = Supports Only)
sile Yield External

Line Size/Thick- Strength, Strength, Pressure

No. ness, mm P-No. MPa MPa I I VIII-1 XII Chart No. Notes

1 25 270 110 NP 66 (Cl. 3 only) 66 66 NFA-11 G18, G19

2 25 275 165 NP 66 (CL 3 only) 66 66 NFA-11 G18, G19, W3

3 25 270 110 NP 66 (Cl. 3 only) 66 66 NFA-11 G18, G19, W3

4 |<101.6 25 270 140 NP 66 (CL 3 only) 66 66 NFA-11 G18, G19, W4

5 [<101.6 25 270 110 NP 66 (CI. 3 only) 66 66 NFA-11 G18, G19, W4

6 [<101.6 25 260 NP 66 (Cl. 3 only) 66 66 NFA-11 G18, G19, W7

7 [<101.6 25 260 NP 66 (CI. 3 only) 66 66 NFA-11 G18, G19, W7

8 |1.30-50.8 25 240 97 NP 66 (Cl. 3 only) 66 66 NFA-9 G18, G19

9 [4.78-12.69 25 250 125 NP 66 (Cl. 3 only) 66 66 NFA-9 G18, G19, W3
10 [12.70-25.40 25 240 110 NP 66 (Cl. 3 only) 66 66 NFA-9 G18, G19, W3
11 |25.41-50.80 25 240 97 NP 66 (Cl. 3 only) 66 66 NFA-9 G18, G19, W3
12 |50.81-76.2 25 235 97 NP 66 (CL 3 only) 66 66 NFA-9 G18, G19

13 ]1.60-50.8 25 275 195 NP NP 66 66 NFA-11 G18, G19, W3
14 |1.30-50.8 25 275 195 NP 66 (Cl. 3 only) 66 66 NFA-11 G18, G19, W3
15 |1.30-25.4 25 305 235 NP 66 (CL 3 only) 66 66 NFA-11 G18, G19, W3
16 [<127.0 25 240 97 NP 66 (Cl. 3 only) 66 66 NFA-9 G18, G19, W4
17 [<127.0 25 240 97 NP 66 (Cl. 3 only) 66 66 NFA-9 G18, G19

18 [<127.0 25 250 145 NP 66 (Cl. 3 only) 66 66 NFA-9 G18, G19, W3
19 [<127.0 25 240 97 NP 66 (Cl. 3 only) 66 66 NFA-9

20 [1.30-76.2 22 205 76 NP 66 (Cl. 3 only) 66 66 NFA-5 G18, G19

21 |6.35-12.69 22 220 125 NP 66 (CI. 3 only) 66 66 NFA-11 G18, G19, W3
22 |12.70-76.20 22 205 76 NP 66 (Cl. 3 only) 66 66 NFA-5 G18, G19, W3
23 |1.30-50.8 22 250 180 NP 66 (CL 3 only) 66 66 NFA-11 G18, G19, W3
24 (1.30-25.4 22 270 200 NP 66 (Cl. 3 only) 66 66 NFA-11 G18, G19, W3
25 [0.25-11.43 22 205 76 NP 66 (Cl. 3 only) 66 66 NFA-5 G18, G19

26 [0.25-11.43 22 270 200 NP 66 (Cl. 3 only) 66 66 NFA-5 G18, G19, W3
27 22 205 76 NP 66 (Cl. 3 only) 66 66 NFA-5 G18, G19

28 22 205 76 NP 66 (CI. 3 only) 66 66 NFA-5 G18, G19, W3
29 [1.30-76.2 22 205 76 NP 66 (CL 3 only) 66 66 NFA-5 G18, G19

30 |6.35-12.69 22 220 125 NP 66 (Cl. 3 only) 66 66 NFA-11 G18, G19, W3
31 |12.70-76.20 22 205 76 NP 66 (CL 3 only) 66 66 NFA-5 G18, G19, W3
32 |1.30-50.8 22 250 180 NP 66 (Cl. 3 only) 66 66 NFA-11 G18, G19, W3
33 |1.30-254 22 270 200 NP 66 (CL 3 only) 66 66 NFA-11 G18, G19, W3
34 |1.30-76.2 22 210 83 NP 121 (CL 3 only) 204 204 NFA-6 T1

35 |6.35-12.69 22 220 125 NP 121 (CL 3 only) 204 204 NFA-6 T1, W3

36 |12.70-76.20 22 210 83 NP 121 (CL. 3 only) 204 204 NFA-6 T1, W3

37 (1.30-50.8 22 250 180 NP 121 (CL 3 only) 204 204 NFA-6 T1, W3

38 |1.30-25.4 22 270 200 NP 121 (CL 3 only) 204 204 NFA-6 T1, W3

39 [<127.0 22 210 83 NP 121 (CL. 3 only) 204 204 NFA-6 T1

40 [<127.0 22 230 130 NP 121 (CL 3 only) 204 204 NFA-6 T1, W3

41 [<127.0 22 210 83 NP 121 (CL 3 only) 204 204 NFA-6 T1, W3
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2013 SECTION II, PART D (METRIC)

Table 1B (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIlI, Division 1; and Section XII
Maximum Allowable Stress Values S for Nonferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

-30
Line to
No. 40 65 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475
1 |738 73.8
2 |786 78.6
3 |738 73.8
4 |765 76.5
5 1738 73.8
6 |752 75.2
7 1752 75.2
8 [64.1 64.1
9 |71.0 71.0
10 |68.9 68.9
11 | 64.1 64.1
12 |64.1 64.1
13 [78.6 78.6
14 [78.6 78.6
15 | 86.9 86.9
16 |64.1 64.1
17 |64.1 64.1
18 | 71.0 71.0
19 |64.1 64.1
20 |50.3 50.3
21 | 627 62.7
22 1503 50.3
23 [71.0 71.0
24 1765 76.5
25 1503 50.3
26 |76.5 76.5
27 1503 50.3
28 |50.3 50.3
29 [50.3 50.3
30 |62.7 62.7
31 [50.3 50.3
32 [71.0 71.0
33 [76.5 76.5
34 [55.2 552 544 506 374 287 219 151
35 [62.7 62.7 615 496 375 288 219 151
36 |55.2 552 544 506 374 287 219 151
37 |71.0 71.0 684 490 375 288 218 151
38 [76.5 765 731 485 376 288 218 151
39 [55.2 55.2 544 506 374 287 219 151
40 |64.8 64.8 632 495 375 288 219 151
41 155.2 55.2 544 506 374 287 219 151
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2013 SECTION II, PART D (METRIC)

Table 1B (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII
Maximum Allowable Stress Values S for Nonferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Line

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding
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525 550 575 600 625 650 675 700 725 750 775 800 825 850 875 900
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2013 SECTION II, PART D (METRIC)

Table 1B (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIlII, Division 1; and Section XII
Maximum Allowable Stress Values S for Nonferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Alloy De-
Line Spec. sig./UNS Class/Condition/
No. Nominal Composition Product Form No. Type/Grade No. Temper
1 Cond. & heat exch. tubes SB-234 A95454 H32
2 Cond. & heat exch. tubes SB-234 A95454 H34
3 Smls. extr. tube SB-241 A95454 0
4 Smls. extr. tube SB-241 A95454 H111
5 Smls. extr. tube SB-241 A95454 H112
6 Plate, sheet SB-209 A95456 0
7 Plate, sheet SB-209 A95456 0
8 Plate, sheet SB-209 A95456 0
9 Plate, sheet SB-209 A95456 0
10 Plate, sheet SB-209 A95456 0
11 |.. Plate, sheet SB-209 A95456 H112
12 |.. Plate, sheet SB-209 A95456 H112
13 |.. Plate, sheet SB-209 A95456 H321
14 |.. Plate, sheet SB-209 A95456 H321
15 |.. Plate, sheet SB-209 A95456 H321
16 |.. Bar, rod, shapes SB-221 A95456 0
17 |.. Bar, rod, shapes SB-221 A95456 H111
18 |.. Bar, rod, shapes SB-221 A95456 H112
19 |.. Smls. extr. tube SB-241 A95456 0
20 |.. Smls. extr. tube SB-241 A95456 H111
21 |.. Smls. extr. tube SB-241 A95456 H112
22 .. Plate, sheet SB-209 A95652 0
23 |.. Plate, sheet SB-209 A95652 H112
24 |.. Plate, sheet SB-209 A95652 H112
25 |.. Plate, sheet SB-209 A95652 H32
26 |.. Plate, sheet SB-209 A95652 H34
27 |.. Plate, sheet SB-209 A96061 T4
28 |.. Plate, sheet SB-209 A96061 T451
29 |.. Plate, sheet SB-209 A96061 T6
30 |.. Plate, sheet SB-209 A96061 T651
31 |.. Plate, sheet SB-209 A96061 T651
32 |.. Plate, sheet SB-209 A96061 T4 wld.
33 |.. Plate, sheet SB-209 A96061 T451 wld.
34 |.. Plate, sheet SB-209 A96061 T6 wld.
35 |.. Plate, sheet SB-209 A96061 T651 wld.
36 |.. Drawn smls. tube SB-210 A96061 T4
37 |. Drawn smls. tube SB-210 A96061 T6
38 |.. Drawn smls. tube SB-210 A96061 T4 wld.
39 |.. Drawn smls. tube SB-210 A96061 T6 wld.
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2013 SECTION II, PART D (METRIC)

Table 1B (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII
Maximum Allowable Stress Values S for Nonferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Applicability and Max. Temperature

Limits
(NP = Not Permitted)
Min. Ten- Min. (SPT = Supports Only)
sile Yield External

Line Size/Thick- Strength, Strength, Pressure

No. ness, mm P-No. MPa MPa I I VIII-1 XII Chart No. Notes

1 |0.25-6.35 22 250 180 NP 121 (CL 3 only) 204 204 NFA-6 T1, W4

2 [0.25-6.35 22 270 200 NP 121 (CL 3 only) 204 204 NFA-6 T1, W4

3 [=127.0 22 210 83 NP 121 (CL 3 only) 204 204 NFA-6 T1

4 |<127.0 22 230 130 NP 121 (CL 3 only) 204 204 NFA-6 T1, W3

5 [=<127.0 22 210 83 NP 121 (CL 3 only) 204 204 NFA-6 T1, W3

6 |[1.30-38.10 25 290 130 NP 66 (Cl. 3 only) 66 66 NFA-10 G18, G19

7 [38.11-76.20 25 285 125 NP 66 (CI. 3 only) 66 66 NFA-10 G18, G19

8 |76.21-127.00 25 275 120 NP 66 (Cl. 3 only) 66 66 NFA-10 G18, G19

9 |(127.01-177.80 25 270 110 NP 66 (CL. 3 only) 66 66 NFA-10 G18, G19

10 [177.81-203.2 25 260 100 NP 66 (Cl. 3 only) 66 66 NFA-10 G18, G19

11 |6.35-38.10 25 290 130 NP 66 (Cl. 3 only) 66 66 NFA-10 G18, G19, W3
12 |38.11-76.20 25 285 125 NP 66 (CL 3 only) 66 66 NFA-10 G18, G19, W3
13 |4.78-12.69 25 315 230 NP 66 (Cl. 3 only) 66 66 NFA-10 G18, G19, W3
14 |12.70-38.10 25 305 215 NP 66 (Cl. 3 only) 66 66 NFA-10 G18, G19, W3
15 |38.11-76.20 25 285 200 NP 66 (CL. 3 only) 66 66 NFA-10 G18, G19, W3
16 [<127.0 25 285 130 NP 66 (Cl. 3 only) 66 66 NFA-10 G18, G19

17 |<127.0 25 290 180 NP 66 (CI. 3 only) 66 66 NFA-10 G18, G19, W3
18 [<127.0 25 285 130 NP 66 (Cl. 3 only) 66 66 NFA-10 G18, G19, W3
19 [<127.0 25 285 130 NP 66 (Cl. 3 only) 66 66 NFA-10 G18, G19

20 [<127.0 25 290 180 NP 66 (Cl. 3 only) 66 66 NFA-10 G18, G19, W3
21 [<127.0 25 285 130 NP 66 (Cl. 3 only) 66 66 NFA-10 G18, G19, W3
22 [1.30-76.2 22 170 65 NP 121 (CL 3 only) 204 204 NFA-8 T2

23 |6.35-12.69 22 195 110 NP 121 (CL. 3 only) 204 204 NFA-8 T1, W3

24 (12.70-76.20 22 170 65 NP 121 (CL 3 only) 204 204 NFA-8 T2, W3

25 [1.30-50.8 22 210 160 NP 93 (CL. 3 only) 204 204  NFA-3 T1, W3

26 |1.30-25.4 22 235 180 NP 93 (Cl. 3 only) 204 204 NFA-4 T1, W3

27 |1.30-6.34 23 205 110 NP 204 (CL 3 only) 204 204  NFA-13 G24, T3, W4
28 |6.35-76.2 23 205 110 NP 204 (CL 3 only) 204 204  NFA-13 G24, T3, W4
29 [1.30-6.34 23 290 240 NP 204 (CL 3 only) 204 204  NFA-12 G24, T3, W4
30 |6.35-101.60 23 290 240 NP 204 (CL 3 only) 204 204 NFA-12,13  G24, T3, W4, W16
31 [101.61-152.4 23 275 240 NP 204 (CL 3 only) 204 204 NFA-12,13  G24, T3, W4, W16
32 |1.30-6.34 23 165 NP 204 (CL 3 only) 204 204  NFA-13 G24, T3, W7
33 |6.35-76.2 23 165 NP NP 204 204  NFA-13 G24, T3, W7
34 |1.30-6.34 23 165 NP 204 (CL 3 only) 204 204  NFA-12 G24, T3, W7
35 |6.35-152.4 23 165 NP NP 204 204 NFA-12,13  G24, T3, W7, W16
36 |0.64-12.7 23 205 110 NP 204 (CL 3 only) 204 204  NFA-13 T3, W4

37 (0.64-12.7 23 290 240 NP 204 (CL 3 only) 204 204 NFA-12,13 T3, W4, W16
38 |0.64-12.7 23 165 NP 204 (CL. 3 only) 204 204  NFA-13 T3, W7

39 10.64-12.7 23 165 NP 204 (CL 3 only) 204 204 NFA-12,13 T3, W7, W16
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2013 SECTION II, PART D (METRIC)

Table 1B (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIlI, Division 1; and Section XII
Maximum Allowable Stress Values S for Nonferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

-30
Line to
No. 40 65 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475
1 |71.0 71.0 684 490 375 288 218 151
2 |765 765 731 485 376 288 218 151
3 |55.2 55.2 544 506 374 287 219 151
4 648 648 632 495 375 288 219 151
5 |55.2 55.2 544 506 374 287 219 151
6 |82.7 82.7
7 180.7 80.7
8 (779 77.9
9 |738 73.8
10 |68.9 68.9
11 (827 82.7
12 |(80.7 80.7
13 [90.3 90.3
14 [86.9 86.9
15 [80.7  80.7
16 |(80.7 80.7
17 (827 827
18 (80.7 80.7
19 (80.7 80.7
20 |82.7 827
21 |80.7 80.7
22 |434 434 434 433 418 292 182 800
23 |[55.2 55.2 549 507 415 291 18.3 7.92
24 |434 434 434 433 418 292 182 800
25 | 614 614 601 503 41.6 291 18.3 7.93
26 |669 669 647 498 41.6 291 183 7.94
27 1593 593 581 50.1 474 438 333 216
28 |59.3 593 581 501 474 438 333 216
29 (827 82.7 80.7 664 575 443 329 219
30 |82.7 82.7 80.7 664 575 443 329 219
31 [78.6 786 769 645 561 443 324 207
32 |41.4 414 413 405 377 322 254 185
33 |414 414 413 405 377 322 254 185
34 |414 414 413 405 377 322 254 185
35 |41.4 414 413 405 377 322 254 185
36 [59.3 593 581 501 474 438 333 216
37 |82.7 827 80.7 664 575 443 329 219
38 [414 414 413 405 377 322 254 185
39 1414 414 413 405 37.7 322 254 185
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2013 SECTION II, PART D (METRIC)

Table 1B (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII
Maximum Allowable Stress Values S for Nonferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

525 550 575 600 625 650 675 700 725 750 775 800 825 850 875 900
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2013 SECTION II, PART D (METRIC)

Table 1B (Cont'd)

Section I; Section lll, Classes 2 and 3;* Section VIlII, Division 1; and Section XII

Maximum Allowable Stress Values S for Nonferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Alloy De-
Line Spec. sig./UNS Class/Condition/
No. Nominal Composition Product Form No. Type/Grade No. Temper
1 Bar, rod, wire SB-211 A96061 Té6
2 Bar, rod, wire SB-211 A96061 T651
3 Bar, rod, wire SB-211 A96061 T6 wld.
4 Bar, rod, wire SB-211 A96061 T651 wid.
5 Bar, rod, shapes SB-221 A96061 T4
6 Bar, rod, shapes SB-221 A96061 T6
7 Bar, rod, shapes SB-221 A96061 T4 wld.
8 Bar, rod, shapes SB-221 A96061 T6 wld.
9 Cond. & heat exch. tubes SB-234 A96061 T4
10 Cond. & heat exch. tubes SB-234 A96061 T6
11 Cond. & heat exch. tubes SB-234 A96061 T4 wld.
12 Cond. & heat exch. tubes SB-234 A96061 T6 wld.
13 Smls. extr. tube SB-241 A96061 T4
14 Smls. extr. tube SB-241 A96061 T6
15 Smls. extr. tube SB-241 A96061 T4 wld.
16 Smls. extr. tube SB-241 A96061 T6 wid.
17 Smls. pipe SB-241 A96061 T6
18 Smls. pipe SB-241 A96061 T6
19 Smls. pipe SB-241 A96061 T6 wld.
20 Die forgings SB-247 A96061 T6
21 Hand forgings SB-247 A96061 T6
22 Hand forgings SB-247 A96061 T6
23 Die & hand forgings SB-247 A96061 T6 wid.
24 Shapes SB-308 A96061 T6
25 Shapes SB-308 A96061 T6 wld.
26 Drawn smls. tube SB-210 A96063 T6
27 Drawn smls. tube SB-210 A96063 T6 wld.
28 Bar, rod, shapes SB-221 A96063 T1
29 Bar, rod, shapes SB-221 A96063 T1
30 Bar, rod, shapes SB-221 A96063 T5
31 Bar, rod, shapes SB-221 A96063 TS5
32 Bar, rod, shapes SB-221 A96063 T6
33 Bar, rod, shapes SB-221 A96063 TS5 wld.
34 Bar, rod, shapes SB-221 A96063 T6 wid.
35 Smls. extr. tube SB-241 A96063 T1
36 Smls. extr. tube SB-241 A96063 T1
37 Smls. extr. tube SB-241 A96063 T5
38 Smls. extr. tube SB-241 A96063 T5
39 Smls. extr. tube SB-241 A96063 T6
40 Smls. extr. tube SB-241 A96063 T5 wld.
41 Smls. extr. tube SB-241 A96063 T6 wld.
42 Smls. pipe SB-241 A96063 T6
43 Smls. pipe SB-241 A96063 T6 wld.
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2013 SECTION II, PART D (METRIC)

Table 1B (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII
Maximum Allowable Stress Values S for Nonferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Applicability and Max. Temperature

Limits
(NP = Not Permitted)
Min. Ten- Min. (SPT = Supports Only)
sile Yield External

Line Size/Thick- Strength, Strength, Pressure

No. ness, mm P-No. MPa MPa I I VIII-1 XII Chart No. Notes

1 [3.18-6.34 23 290 240 NP 204 (CL 3 only) 204 204  NFA-12 G24, T3, W4

2 |6.35-203.2 23 290 240 NP 204 (CL. 3 only) 204 204 NFA-12,13  G24, T3, W4, W16

3 [3.18-6.34 23 165 NP 204 (CL 3 only) 204 204  NFA-12 G13, G24, T3, W7
4 16.35-203.2 23 165 NP 204 (CL 3 only) 204 204 NFA-12,13  G13, G24, T3, W7, W16

5 23 180 110 NP 204 (CL 3 only) 204 204  NFA-13 G24, T3, W4

6 23 260 240 NP 204 (CL 3 only) 204 204 NFA-12,13  G24, T3, W4, W16

7 23 165 NP 204 (CL 3 only) 204 204  NFA-13 G24, T3, W7

8 23 165 NP 204 (CL 3 only) 204 204 NFA-12,13  G13, G24, T3, W7, W16

9 [0.64-5.08 23 205 110 NP 204 (CL 3 only) 204 204  NFA-13 T3, W4

10 |0.64-5.08 23 290 240 NP 204 (CL 3 only) 204 204 NFA-12 T3, W4

11 |0.64-5.08 23 165 NP 204 (CL 3 only) 204 204  NFA-13 T3, W7

12 ]0.64-5.08 23 165 NP 204 (CL 3 only) 204 204  NFA-12 T3, W7

13 |.. 23 180 110 NP 204 (CL 3 only) 204 204  NFA-13 G24, T3, W4

14 |.. 23 260 240 NP 204 (CL 3 only) 204 204 NFA-12,13  G24, T3, W4, W16
15 |.. 23 165 NP 204 (CL 3 only) 204 204  NFA-13 G24, T3, W7

16 |.. 23 165 NP 204 (CL 3 only) 204 204 NFA-12,13  G24, T3, W7, W16
17 |<25.4 23 290 240 NP 204 (CL 3 only) 204 204 NFA-12,13 T3, W4, W16

18 (=254 23 260 240 NP 204 (CL 3 only) 204 204 NFA-12,13 T3, W4, W16

19 |.. 23 165 NP 204 (CL 3 only) 204 204 NFA-12,13 T3, W7, W16

20 [<101.6 23 260 240 NP 204 (CL 3 only) 204 204 NFA-12,13 T3, W4, W16

21 [<101.6 23 255 230 NP 204 (CL 3 only) 204 204 NFA-12,13 T3, W4, W16

22 [101.61-203.2 23 240 220 NP 204 (CL 3 only) 204 204 NFA-12,13 T3, W4, W16

23 |<203.2 23 165 NP 204 (CL. 3 only) 204 204 NFA-12,13 T3, W7, W16

24 .. 23 260 240 NP 204 (CL 3 only) 204 204 NFA-12,13 T3, W4, W16

25 |.. 23 165 NP 204 (CL 3 only) 204 204 NFA-12,13  G13, T3, W7, W16
26 |0.64-12.7 23 230 195 NP 204 (CL 3 only) 204 204  NFA-1 T3, W4

27 10.64-12.7 23 120 NP 204 (CL 3 only) 204 204  NFA-1 T3, W7

28 [<12.70 23 120 62 NP 177 (Cl. 3 only) 204 204  NFA-1 T3, W4

29 [12.71-254 23 110 55 NP 177 (CL 3 only) 204 204 NFA-1 T3, W4

30 [<12.70 23 150 110 NP 204 (CL 3 only) 204 204  NFA-1 T3, W4

31 [12.71-25.4 23 145 100 NP 204 (CL 3 only) 204 204 NFA-1 T3, W4

32 |<254 23 205 170 NP 204 (CL 3 only) 204 204  NFA-1 T3, W4

33 |<254 23 120 NP 204 (CL 3 only) 204 204 NFA-1 T3, W7

34 |<254 23 120 NP 204 (CL 3 only) 204 204 NFA-1 T3, W7

35 [<12.70 23 120 62 NP 177 (CL 3 only) NP NP NFA-1 T3, W4

36 [12.71-25.4 23 110 55 NP 177 (ClL. 3 only) NP NP NFA-1 T3, W4

37 [=<12.70 23 150 110 NP 177 (CL 3 only) 204 204 NFA-1 T3, W4

38 [12.71-25.4 23 145 100 NP 177 (Cl. 3 only) 204 204 NFA-1 T3, W4

39 |<254 23 205 170 NP 177 (Cl. 3 only) 204 204 NFA-1 T3, W4

40 [<25.4 23 120 NP 177 (CL 3 only) 204 204  NFA-1 T3, W7

41 [<25.4 23 120 NP 177 (CL 3 only) 204 204 NFA-1 T3, W7

42 .. 23 205 170 NP 204 (CL 3 only) 204 204  NFA-1 T3, W4

43 |.. 23 120 NP 204 (CL 3 only) 204 204  NFA-1 T3, W7
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2013 SECTION II, PART D (METRIC)

Table 1B (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIlI, Division 1; and Section XII
Maximum Allowable Stress Values S for Nonferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

-30
Line to
No. 40 65 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475
1 |827 82.7 80.7 664 575 443 329 219
2 |827 827 801 665 575 450 331 214
3 |414 414 413 405 377 322 254 185
4 1414 414 413 405 377 322 254 185
5 |51.0 51.0 500 433 414 403 327 243
6 |752 752 734 611 541 442 330 218
7 414 414 413 405 377 322 254 185
8 [414 414 413 405 377 322 254 185
9 |593 593 581 50.1 474 438 333 216
10 |82.7 827 80.7 664 575 443 329 219
11 414 414 413 405 377 322 254 185
12 414 414 413 405 377 322 254 185
13 [51.0 51.0 500 433 414 403 327 243
14 |75.2 752 734 611 541 442 330 218
15 (414 414 413 405 377 322 254 185
16 [414 414 413 405 37.7 322 254 185
17 |82.7 82.7 80.7 664 575 443 329 219
18 |75.2 752 734 611 541 442 330 218
19 414 414 413 405 377 322 254 185
20 |75.2 752 734 611 541 442 330 218
21 | 731 731 713 591 528 441 331 218
22 1689 689 674 56,5 508 427 328 228
23 |414 414 413 405 377 322 254 185
24 |75.2 752 728 56.6 493 393 293 194
25 |414 407 388 369 343 293 232 169
26 |64.8 648 630 489 374 242 152 674
27 129.6 296 295 288 267 211 149 869
28 |33.8 338 329 290 290 240 154 6.61
29 (317 31.7 310 276 276 238 156 6.50
30 |43.4 434 422 343 315 240 153 6.66
31 [414 414 403 329 295 239 154 660
32 [59.3 593 57.7 449 340 241 153  6.67
33 [29.6 29.6 295 288 267 211 149 869
34 [29.6 29.6 295 288 267 211 149 869
35 [33.8 338 329 29.0 290 240 154
36 |31.7 31.7 310 276 276 238 156
37 434 434 422 343 315 240 153 666
38 [414 414 403 330 302 240 154 662
39 [59.3 593 57.7 449 340 241 153  6.67
40 |29.6 296 295 288 267 211 149 869
41 |29.6 29.6 295 288 267 211 149 869
42 1593 593 57.7 449 340 241 153  6.67
43 129.6 29.6 295 288 267 211 149 869
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2013 SECTION II, PART D (METRIC)

Table 1B (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII
Maximum Allowable Stress Values S for Nonferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Line

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding
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(13)

Section I; Section lll, Classes 2 and 3;* Section VIlII, Division 1; and Section XII
Maximum Allowable Stress Values S for Nonferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

2013 SECTION II, PART D (METRIC)

Table 1B (Cont'd)

Alloy De-
Line Spec. sig./UNS Class/Condition/
No. Nominal Composition Product Form No. Type/Grade No. Temper
1 Rod SB-187 C€10200 060
2 Smls. tube SB-75 C10200 060
3 Smls. pipe SB-42 C€10200 061
4 Plate, sheet, strip SB-152 C10200 HOO
5 Plate, sheet, strip SB-152 C€10200 HO1
6 Plate, sheet, strip SB-152 C10200 HO02
7 Plate, sheet, strip SB-152 C10200 HO3
8 Plate, sheet, strip SB-152 C10200 HO04
9 Plate, sheet, strip SB-152 C10200 025
10 Smls. pipe SB-42 C10200 H55
11 Smls. tube SB-75 C€10200 H55
12 Smls. cond. tube SB-111 C10200 H55
13 Smls. U-bend tube SB-395 C€10200 H55
14 Smls. pipe SB-42 C€10200 H80
15 Smls. tube SB-75 €10200 H80
16 Smls. cond. tube SB-111 C10200 H80
17 Plate, sheet, strip SB-152 C10400 HOO
18 Plate, sheet, strip SB-152 C10400 HO1
19 Plate, sheet, strip SB-152 C10400 HO02
20 Plate, sheet, strip SB-152 C10400 HO3
21 Plate, sheet, strip SB-152 C10400 HO04
22 Plate, sheet, strip SB-152 C10400 025
23 Plate, sheet, strip SB-152 C10500 HOO
24 Plate, sheet, strip SB-152 C10500 HO1
25 Plate, sheet, strip SB-152 C10500 HO02
26 Plate, sheet, strip SB-152 C10500 HO3
27 Plate, sheet, strip SB-152 C10500 HO04
28 Plate, sheet, strip SB-152 C10500 025
29 Plate, sheet, strip SB-152 C10700 HOO
30 Plate, sheet, strip SB-152 C10700 HO1
31 Plate, sheet, strip SB-152 C10700 HO02
32 Plate, sheet, strip SB-152 C10700 HO3
33 Plate, sheet, strip SB-152 C10700 HO04
34 Plate, sheet, strip SB-152 C10700 025
35 Bar, rod SB-187 C11000 HO4
36 Bar, rod SB-187 C11000 060
37 Plate, sheet, strip, bar SB-152 C11000 HOO
38 Plate, sheet, strip, bar SB-152 C11000 HO1
39 Plate, sheet, strip, bar SB-152 C11000 HO02
40 Plate, sheet, strip, bar SB-152 C11000 HO3
41 Plate, sheet, strip, bar SB-152 C11000 HO04
42 Plate, sheet, strip, bar SB-152 C11000 025
43 Smls. tube SB-75 C12000 050
44 Smls. tube SB-75 C12000 060
45 Smls. pipe SB-42 C12000 061
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2013 SECTION II, PART D (METRIC)

Table 1B (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII
Maximum Allowable Stress Values S for Nonferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Applicability and Max. Temperature
Limits
(NP = Not Permitted)

Min. Ten- Min. (SPT = Supports Only)
sile Yield External

Line Size/Thick- Strength, Strength, Pressure

No. ness, mm P-No. MPa MPa I I VIII-1 XII Chart No. Notes

1 31 195 55 NP 149 204 204 NFC-1 T3

2 .. 31 205 62 204 149 (ClL 3 only) 204 204 NFC-1 G1, T3, W10

3 |[6<DN=<50 31 205 62 204 149 204 204  NFC-1 G1, T3, W10

4 31 205 69 NP 149 (CL. 3 only) 204 204 NFC-1 T2

5 31 205 69 NP 149 (CL. 3 only) 204 204  NFC-1 T2

6 31 205 69 NP 149 (CL 3 only) 204 204  NFC-1 T2

7 31 205 69 NP 149 (Cl. 3 only) 204 204 NFC-1 T2

8 31 205 69 NP 149 (CL 3 only) 204 204  NFC-1 T2

9 31 205 69 NP 149 (Cl. 3 only) 204 204 NFC-1 T2

10 |50 < DN < 300 31 250 205 204 204 204 204  NFC-6 G1, G9, W9, W10
11 |.. 31 250 205 204 204 (CL 3 only) 204 204 NFC-6 G1, G9, W9, W10
12 |<75 31 250 205 NP 204 204 204 NFC-6 G9, W9

13 31 250 205 NP 204 (CL 3 only) 204 204 NFC-6 G9, W9

14 |6 <DN <50 31 310 275 204 149 204 204 NFC-6 G1, G6, G9, T4, W9, W10
15 |<100 31 310 275 204 177 204 204 NFC-6 G1, G6, G9, T4, W9, W10
16 |<75 31 310 275 NP 149 204 204  NFC-6 G6, G9, T4, W9
17 31 205 69 NP 149 204 204  NFC-1 T2

18 31 205 69 NP 149 204 204 NFC-1 T2

19 31 205 69 NP 149 204 204  NFC-1 T2

20 31 205 69 NP 149 204 204 NFC-1 T2

21 31 205 69 NP 149 204 204  NFC-1 T2

22 31 205 69 NP 149 204 204 NFC-1 T2

23 31 205 69 NP 149 204 204 NFC-1 T2

24 31 205 69 NP 149 204 204  NFC-1 T2

25 31 205 69 NP 149 204 204 NFC-1 T2

26 31 205 69 NP 149 204 204 NFC-1 T2

27 31 205 69 NP 149 204 204 NFC-1 T2

28 31 205 69 NP 149 204 204 NFC-1 T2

29 31 205 69 NP 149 204 204  NFC-1 T2

30 31 205 69 NP 149 204 204  NFC-1 T2

31 31 205 69 NP 149 204 204 NFC-1 T2

32 31 205 69 NP 149 204 204  NFC-1 T2

33 31 205 69 NP 149 204 204 NFC-1 T2

34 31 205 69 NP 149 204 204  NFC-1 T2

35 31 195 55 NP 149 204 204 NFC-1 T3

36 31 195 55 NP 149 204 204 NFC-1 T3

37 |<50 31 205 69 NP NP 204 204  NFC-1 T2

38 |<50 31 205 69 NP NP 204 204 NFC-1 T2

39 [|<50 31 205 69 NP NP 204 204 NFC-1 T2

40 (<50 31 205 69 NP NP 204 204  NFC-1 T2

41 (<50 31 205 69 NP NP 204 204 NFC-1 T2

42 [<50 31 205 69 NP NP 204 204  NFC-1 T2

43 31 205 62 NP 149 (CL 3 only) NP NP NFC-1

44 |.. 31 205 62 204 149 (ClL 3 only) 204 204 NFC-1 G1, T3, W10
45 |16 <DN <50 31 205 62 204 149 204 204 NFC-1 G1, T3, W10
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2013 SECTION II, PART D (METRIC)

Table 1B (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIlI, Division 1; and Section XII
Maximum Allowable Stress Values S for Nonferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

-30
Line to
No. 40 65 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475
1 |368 311 297 292 288 280 218 167
2 |414 352 336 331 323 280 218 156
3 414 352 336 331 323 280 218 156
4 |46.2 387 371 364 343 280 218 156
5 |46.2 387 371 364 343 280 218 156
6 |46.2 387 371 364 343 280 218 156
7 |46.2 387 371 364 343 280 218 156
8 [46.2 387 371 364 343 280 218 156
9 |46.2 387 371 364 343 280 218 156
10 | 71.0 71.0 710 709 688 670 651 633
11 [ 71.0 71.0 710 709 688 670 651 633
12 (71.0 71.0 710 709 688 670 651 633
13 [71.0 71.0 710 709 688 670 651 633
14 (889 889 889 888 860 821 398
15 | 889 889 889 888 860 821 398
16 |88.9 889 889 888 860 821 398
17 |46.2 387 371 364 343 280 218 156
18 |46.2 387 371 364 343 280 218 156
19 [46.2 387 371 364 343 280 218 156
20 |46.2 387 371 364 343 280 218 156
21 |46.2 387 371 364 343 280 218 156
22 |46.2 387 371 364 343 280 218 156
23 [46.2 387 371 364 343 280 218 156
24 |46.2 387 371 364 343 280 218 156
25 |46.2 387 371 364 343 280 218 156
26 |46.2 387 371 364 343 280 218 156
27 |46.2 387 371 364 343 280 218 156
28 |46.2 387 371 364 343 280 218 156
29 [46.2 387 371 364 343 280 218 156
30 [46.2 387 371 364 343 280 218 156
31 |46.2 387 371 364 343 280 218 156
32 [46.2 387 371 364 343 280 218 156
33 [46.2 387 371 364 343 280 218 156
34 [46.2 387 371 364 343 280 218 156
35 [36.8 311 297 292 288 280 218 167
36 |36.8 311 297 292 288 280 218 167
37 |46.2 387 371 364 343 280 218 156
38 [46.2 387 371 364 343 280 218 156
39 [46.2 387 371 364 343 280 218 156
40 |46.2 387 371 364 343 280 218 156
41 |46.2 387 371 364 343 280 218 156
42 |46.2 387 371 364 343 280 218 156
43 | 414 352 336 331 323
44 1414 352 336 331 323 280 218 156
45 1414 352 336 331 323 280 218 156
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2013 SECTION II, PART D (METRIC)

Table 1B (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII
Maximum Allowable Stress Values S for Nonferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding
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2013 SECTION II, PART D (METRIC)

Table 1B (Cont'd)

Section I; Section lll, Classes 2 and 3;* Section VIlII, Division 1; and Section XII

Maximum Allowable Stress Values S for Nonferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Alloy De-
Line Spec. sig./UNS Class/Condition/
No. Nominal Composition Product Form No. Type/Grade No. Temper
1 Smls. pipe SB-42 C12000 H55
2 Smls. tube SB-75 C12000 H55
3 Smls. cond. tube SB-111 C12000 H55
4 Smls. U-bend tube SB-395 C12000 H55
5 Smls. pipe SB-42 C12000 H80
6 Smls. tube SB-75 C€12000 H80
7 Smls. cond. tube SB-111 C12000 H80
8 Smls. tube SB-75 C12200 050
9 Smls. tube SB-75 C12200 060
10 Smls. pipe SB-42 C12200 061
11 Finned tube SB-359 C12200 061
12 WId. cond. tube SB-543 C12200 w061
13 Plate, sheet, strip SB-152 C12200 HOO
14 Plate, sheet, strip SB-152 C12200 HO1
15 Plate, sheet, strip SB-152 C12200 HO02
16 Plate, sheet, strip SB-152 C12200 HO3
17 Plate, sheet, strip SB-152 C12200 HO4
18 Plate, sheet, strip SB-152 C12200 025
19 WId. cond. tube SB-543 C12200 WC55
20 Smls. pipe SB-42 C12200 H55
21 Smls. tube SB-75 C12200 H55
22 Smls. cond. tube SB-111 C12200 H55
23 Finned tube SB-359 C12200 H55
24 Smls. U-bend tube SB-395 C12200 H55
25 Smls. pipe SB-42 C12200 H80
26 Smls. cond. tube SB-75 C12200 H80
27 Smls. tube SB-111 C12200 H80
28 Plate, sheet, strip, bar SB-152 C12300 HOO
29 Plate, sheet, strip, bar SB-152 C12300 HO1
30 Plate, sheet, strip, bar SB-152 C12300 HO02
31 Plate, sheet, strip, bar SB-152 C12300 HO3
32 Plate, sheet, strip, bar SB-152 C12300 HO04
33 Plate, sheet, strip, bar SB-152 C12300 025
34 Plate, sheet, strip SB-152 C14200 025
35 Smls. cond. tube SB-111 C14200 H55
36 Smls. U-bend tube SB-395 C14200 H55
37 Smls. cond. tube SB-111 C14200 H80
38 Smls. cond. tube SB-111 C€19200 061
39 Smls. U-bend tube SB-395 C19200 061
40 WId. cond. tube SB-543 C19400 Wwo061
41 WId. cond. tube SB-543 C19400 WC55
42 Smls. pipe SB-43 23000 H58
43 Smls. tube SB-135 23000 050
44 Smls. red brass tube SB-135 C€23000 060
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2013 SECTION II, PART D (METRIC)

Table 1B (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII
Maximum Allowable Stress Values S for Nonferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Applicability and Max. Temperature
Limits
(NP = Not Permitted)

Min. Ten- Min. (SPT = Supports Only)
sile Yield External

Line Size/Thick- Strength, Strength, Pressure

No. ness, mm P-No. MPa MPa I I VIII-1 XII Chart No. Notes

1 |50 <DN <300 31 250 205 204 204 204 204 NFC-6 G1, G9, W9, W10

2 . 31 250 205 204 204 (Cl 3 only) 204 204 NFC-6 G1, G9, W9, W10

3 |<75 31 250 205 NP 204 204 204 NFC-6 G9, W9

4 |[<50 31 250 205 NP 204 (CL 3 only) 204 204 NFC-6 G9, W9

5 |6 <DN<50 31 310 275 204 149 204 204 NFC-6 G1, G6, G9, T4, W9, W10

6 |.. 31 310 275 204 177 (CL 3 only) 204 204 NFC-6 G1, G6, G9, T4, W9, W10

7 |<75 31 310 275 NP 149 204 204 NFC-6 G6, G9, T4, W9

8 31 205 62 NP 149 204 204  NFC-7 T3

9 |.. 31 205 62 204 149 NP NP NFC-1 G1, T3, W10

10 [6 <DN <50 31 205 62 204 149 204 204  NFC-1 G1, T3, W10

11 31 205 62 NP 149 (CL 3 only) 204 NP NFC-1 G1, T3, W10

12 31 205 62 NP 149 (CL. 3 only) 204 204 NFC-1 G14, W11

13 31 205 69 NP 149 204 204 NFC-1 T2

14 31 205 69 NP 149 204 204 NFC-1 T2

15 31 205 69 NP 149 204 204 NFC-1 T2

16 31 205 69 NP 149 204 204  NFC-1 T2

17 31 205 69 NP 149 204 204 NFC-1 T2

18 31 205 69 NP 149 204 204  NFC-1 T2

19 |.. 31 220 100 NP 149 (CL 3 only) 204 204  NFC-1 G14, W3

20 |50 < DN < 300 31 250 205 204 204 204 204 NFC-6 G1, G9, W9, W10
21 |.. 31 250 205 204 204 (CL 3 only) 204 204 NFC-6 G1, G9, W9, W10
22 |<75 31 250 205 NP 204 204 204 NFC-6 G9, W9

23 |.. 31 250 205 NP 149 (CL 3 only) 204 NP NFC-6 G1, G9, W9, W10
24 [<50 31 250 205 NP 204 (CL 3 only) 204 204 NFC-6 G9, W9

25 |6 <DN <75 31 310 275 204 149 204 204 NFC-6 G1, G6, G9, T4, W9, W10
26 [<100 31 310 275 204 177 (CL 3 only) 204 204 NFC-6 G1, G6, G9, T4, W9, W10
27 |<75 31 310 275 NP 149 204 204 NFC-6 G6, G9, T4, W9
28 31 205 69 NP 149 204 204  NFC-1 T2

29 31 205 69 NP 149 204 204  NFC-1 T2

30 31 205 69 NP 149 204 204  NFC-1 T2

31 31 205 69 NP 149 204 204 NFC-1 T2

32 31 205 69 NP 149 204 204  NFC-1 T2

33 31 205 69 NP 149 204 204 NFC-1 T2

34 |.. 31 205 69 NP 149 (Cl. 3 only) NP NP NFC-1 T2

35 |<75 31 250 205 NP 204 204 204 NFC-6 G9, W9

36 |.. 31 250 205 NP 204 (CL 3 only) 204 204 NFC-6 G9, W9

37 |<75 31 310 275 NP 149 204 204 NFC-6 G6, G9, T4, W9
38 |<75 31 260 83 NP NP 149 149  NFC-1

39 31 260 83 NP NP 149 149  NFC-1

40 31 310 100 NP NP 204 204  NFC-5 G14, G15

41 31 310 150 NP 149 (CL. 3 only) 204 204  NFC-5 G14, G15

42 32 275 83 232 149 (CL 3 only) 232 232 NFC-1 G1, T3, W10

43 32 275 83 NP 149 (CL 3 only) NP NP NFC-1

44 32 275 83 NP 149 (CL. 3 only) 232 232 NFC-1 T3
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2013 SECTION II, PART D (METRIC)

Table 1B (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIlI, Division 1; and Section XII
Maximum Allowable Stress Values S for Nonferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

-30

Line to

No. 40 65 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475
1 |71.0 71.0 710 709 688 670 651 633
2 |71.0 71.0 710 709 688 670 651 633
3 |71.0 71.0 710 709 688 670 651 633
4 |71.0 71.0 710 709 688 670 651 633
5 1889 889 889 888 860 821 398

6 |889 889 889 888 860 821 398

7 1889 889 889 888 860 821 398

8 |[414 352 336 331 323 280 218 156
9 |414 352 336 331 323 280 218 156
10 |41.4 352 336 331 323 280 218 156
11 414 352 336 331 323 280 218 156
12 [35.2 29.7 283 283 275 238 188 138
13 [46.2 387 371 364 343 280 218 156
14 [46.2 387 371 364 343 280 218 156
15 |46.2 387 371 364 343 280 218 156
16 |46.2 387 371 364 343 280 218 156
17 [46.2 387 371 364 343 280 218 156
18 |46.2 387 371 364 343 280 218 156
19 [53.8 538 538 53.6 517 50.7 244
20 |71.0 71.0 710 709 688 670 651 633
21 |71.0 71.0 710 709 688 670 651 633
22 |71.0 71.0 710 709 688 670 651 633
23 [71.0 71.0 710 709 688 670 651 633
24 |71.0 71.0 710 709 688 670 651 633
25 889 889 889 888 860 821 398

26 |889 889 889 888 860 821 398

27 |889 889 889 888 860 821 398

28 |46.2 387 371 364 343 280 218 156
29 [46.2 387 371 364 343 280 218 156
30 [46.2 387 371 364 343 280 218 156
31 |46.2 387 371 364 343 280 218 156
32 [46.2 387 371 364 343 280 218 156
33 [46.2 387 371 364 343 280 218 156
34 [46.2 387 371 364 343
35 [71.0 71.0 710 709 688 670 651 633
36 [71.0 71.0 710 709 688 670 651 633
37 (889 889 889 888 860 821 398

38 [55.2 49.0 457 439 427

39 [55.2 49.0 457 439 427
40 |58.6 579 570 55,6 537 52,6 435 33.0
41 |75.2 752 747 73.0 692 541 43.0 328
42 |55.2 55.2 552 552 551 489 372 194 0422
43 |55.2 55.2 552 552 552
44 1552 552 552 552 551 489 372 194 0422
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2013 SECTION II, PART D (METRIC)

Table 1B (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII
Maximum Allowable Stress Values S for Nonferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Line

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding
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525 550 575 600 625 650 675 700 725 750 775 800 825 850 875

900

[FNQNIVIN RS

o Ul

10
11
12

13
14
15
16
17
18

19
20
21
22
23
24

25
26
27

28
29
30
31
32
33

34
35
36
37

38
39
40
41

42
43
44

193

‘panwiad sI uonnguisip 1o uonanpoJdal Jayuny oN

'Sgv Sdv Jasn pazuouyine Aq 00S0- 8T:60:£2 S2-80-ET0Z U0 papeojumop Adod siyL *(W09:19811Syda)y MMma) U] ‘OiIualds uoswoyl Aq Sgv 01 pasuadl| [eusrew payybuido)d



2013 SECTION II, PART D (METRIC)

Table 1B (Cont'd)

Section I; Section lll, Classes 2 and 3;* Section VIlII, Division 1; and Section XII

Maximum Allowable Stress Values S for Nonferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Alloy De-
Line Spec. sig./UNS Class/Condition/
No. Nominal Composition Product Form No. Type/Grade No. Temper
1 Smls. pipe SB-43 C23000 061
2 Smls. cond. tube SB-111 C23000 061
3 Smls. tube SB-395 C23000 061
4 WId. cond. tube SB-543 C23000 Wwo61
5 WId. cond. tube SB-543 C23000 WC55
6 Smls. tube SB-111 28000 061
7 Plate SB-171 C36500 M20
8 Plate SB-171 C36500 025
9 Plate SB-171 C36500 M20
10 Plate SB-171 C36500 025
11 Plate SB-171 C36500 M20
12 Plate SB-171 C36500 025
13 Forgings, brass SB-283 C37700 M10
14 Forgings, brass SB-283 C37700 M11
15 Forgings, brass SB-283 C37700 020
16 Forgings, brass SB-283 C37700 TQ50
17 Forgings, brass SB-283 C37700 M10
18 Forgings, brass SB-283 C37700 M11
19 Forgings, brass SB-283 C37700 020
20 Forgings, brass SB-283 C37700 TQ50
21 Plate SB-171 C44300 M20
22 Plate SB-171 C44300 025
23 Smls. cond. tube SB-111 C44300 061
24 Finned tube SB-359 C44300 061
25 Smls. U-bend tube SB-395 C44300 061
26 WId. cond. tube SB-543 C44300 Wwo61
27 Plate SB-171 C44400 M20
28 Plate SB-171 C44400 025
29 Smls. cond. tube SB-111 C44400 061
30 Finned tube SB-359 C44400 061
31 Smls. U-bend tube SB-395 C44400 061
32 WId. cond. tube SB-543 C44400 Wwo61
33 Plate SB-171 C44500 M20
34 Plate SB-171 C44500 025
35 Smls. cond. tube SB-111 C44500 061
36 Finned tube SB-359 C44500 061
37 Smls. U-bend tube SB-395 C44500 061
38 WId. cond. tube SB-543 C44500 Woe61
39 Plate SB-171 C46400 M20
40 Plate SB-171 C46400 025
41 Plate SB-171 C46400 M20
42 Plate SB-171 C46400 025
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2013 SECTION II, PART D (METRIC)

Table 1B (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII
Maximum Allowable Stress Values S for Nonferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Applicability and Max. Temperature

Limits
(NP = Not Permitted)
Min. Ten- Min. (SPT = Supports Only)
sile Yield External

Line Size/Thick- Strength, Strength, Pressure

No. ness, mm P-No. MPa MPa I I VIII-1 XII Chart No. Notes

1 . 32 275 83 232 149 (CL 3 only) 232 232 NFC-1 G1, T3, W10

2 |<75 32 275 83 NP 149 (CL. 3 only) 232 232 NFC-1 T3

3 32 275 83 NP 149 (CL 3 only) 232 232 NFC-1 T3

4 32 275 83 NP 149 (CL. 3 only) 232 232 NFC-1 G14, G15, T3

5 32 290 140 NP 149 (CL. 3 only) 232 232 NFC-2 G14, G15, T3

6 32 345 140 204 177 (CL 3 only) 204 204 NFC-3 G1, G6, T3, W10

7 |89 <t<125 32 275 83 NP 177 (Cl. 3 only) 204 204  NFC-2 G7, T4

8 [89<t=<125 32 275 83 NP 177 (CL 3 only) 204 204  NFC-2 G7, T4

9 |50<t<89 32 310 100 NP 177 (Cl. 3 only) 204 204  NFC-2 T4

10 [50<t<89 32 310 100 NP 177 (CL 3 only) 204 204  NFC-2 T4

11 [<50 32 345 140 NP 177 (CL 3 only) 204 204  NFC-2 T3

12 |<50 32 345 140 NP 177 (Cl. 3 only) 204 204  NFC-2 T3

13 [>38 315 100 NP NP 93 93 NFC-2 w14

14 |>38 315 100 NP NP 93 93 NFC-2 w14

15 [>38 315 100 NP NP 93 93 NFC-2 w14

16 |>38 315 100 NP NP 93 93 NFC-2 w14

17 <38 345 125 NP NP 93 93 NFC-2 w14

18 (<38 345 125 NP NP 93 93 NFC-2 W14

19 |<38 345 125 NP NP 93 93 NFC-2 w14

20 [<38 345 125 NP NP 93 93 NFC-2 w14

21 [<100 32 310 100 NP 177 (CL 3 only) 232 232 NFC-2 T3

22 <100 32 310 100 NP 177 (CL 3 only) 232 232 NFC-2 T3

23 |<75 32 310 100 232 177 (CL 3 only) 232 232 NFC-2 G1, G6, T3, W10
24 32 310 100 NP 177 (CL 3 only) 232 NP NFC-2 G1, G6, T3, W10
25 32 310 100 NP 177 (CL. 3 only) 232 232 NFC-2 T3

26 32 310 100 NP NP 232 232 NFC-2 G7, G14, G15, T3
27 |<100 32 310 100 NP 177 (Cl. 3 only) 232 232 NFC-2 T3

28 [<100 32 310 100 NP 177 (Cl. 3 only) 232 232 NFC-2 T3

29 |<75 32 310 100 232 177 (CL 3 only) 232 232 NFC-2 G1, G6, T3, W10
30 32 310 100 NP 177 (Cl. 3 only) 232 NP NFC-2 G1, G6, T3, W10
31 32 310 100 NP 177 (CL 3 only) 232 232 NFC-2 T3

32 32 310 100 NP NP 232 232 NFC-2 G7, G14, G15, T3
33 [<100 32 310 100 NP 177 (CL. 3 only) 232 232 NFC-2 T3

34 |<100 32 310 100 NP 177 (CL 3 only) 232 232 NFC-2 T3

35 |<75 32 310 100 232 177 (CL 3 only) 232 232 NFC-2 G1, G6, T3, W10
36 32 310 100 NP 177 (CL 3 only) 232 NP NFC-2 G1, G6, T3, W10
37 32 310 100 NP 177 (CL 3 only) 232 232 NFC-2 T3

38 32 310 100 NP NP 232 232 NFC-2 G7, G14, G15, T3
39 |75 <t<125 32 345 125 NP 149 (CL. 3 only) 204 204  NFC-2 T3

40 |75<t<125 32 345 125 NP 149 (CL. 3 only) 204 204 NFC-2 T3

41 (<75 32 345 140 NP 149 (Cl. 3 only) 204 204  NFC-2 T3

42 [<75 32 345 140 NP 149 (CL 3 only) 204 204 NFC-2 T3
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2013 SECTION II, PART D (METRIC)

Table 1B (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIlI, Division 1; and Section XII
Maximum Allowable Stress Values S for Nonferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

-30
Line to

No. 40 65 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475
1 |55.2 55.2 552 552 551 489 372 194 0422
2 |55.2 552 552 552 551 489 372 194 0422
3 |55.2 55.2 552 552 551 489 372 194 0422
4 1469 469 469 469 468 419 320 166 0134
5 1469 469 469 469 468 419 320 166 0134
6 |91.7 917 917 917 916 763 423 176

7 |55.2 552 552 552 552 552 403 223

8 [55.2 552 552 552 552 552 403 223

9 |689 689 689 689 689 689 430 11.7

10 |68.9 689 689 689 689 689 430 11.7

11 (917 91.7 917 917 916 763 423 176

12 (917 91.7 91.7 917 916 763 423 176

13 [ 68.9 649 614

14 |68.9 649 614

15 [ 68.9 649 614

16 |68.9 649 614

17 |82.7 78.0 737

18 |[82.7 78.0 737

19 (827 78.0 737

20 | 827 78.0 737
21 | 689 689 689 689 689 683 294 164 9.10
22 1689 689 689 689 689 683 294 164 9.10
23 |689 689 689 689 689 683 294 164 9.10
24 1689 689 689 689 689 683 294 164 9.10
25 1689 689 689 689 689 683 294 164 9.10
26 |58.6 586 586 586 586 578 251 14.0 6.04
27 1689 689 689 689 689 683 294 164 9.10
28 | 689 689 689 689 689 683 294 164 9.10
29 (689 689 689 689 689 683 294 164 9.10
30 |68.9 689 689 689 689 683 294 164 9.10
31 689 689 689 689 689 683 294 164 9.10
32 [58.6 586 586 586 586 57.8 251 14.0 6.04
33 [68.9 689 689 689 689 683 294 164 9.10
34 [ 689 689 689 689 689 683 294 164 9.10
35 [68.9 689 689 689 689 683 294 164 9.10
36 |68.9 689 689 689 689 683 294 164 9.10
37 |68.9 689 689 689 689 683 294 164 9.10
38 [58.6 586 586 586 586 578 251 14.0 6.04
39 (827 82.7 827 827 822 460 206
40 |82.7 827 827 827 822 460 206
41 |91.7 91.7 91.7 917 910 464 203
42 1917 917 917 917 91.0 464 203
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2013 SECTION II, PART D (METRIC)

Table 1B (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII
Maximum Allowable Stress Values S for Nonferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

525 550 575 600 625 650 675 700 725 750 775 800 825 850 875 900
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2013 SECTION II, PART D (METRIC)

Table 1B (Cont'd)

Section I; Section lll, Classes 2 and 3;* Section VIlII, Division 1; and Section XII

Maximum Allowable Stress Values S for Nonferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Alloy De-
Line Spec. sig./UNS Class/Condition/
No. Nominal Composition Product Form No. Type/Grade No. Temper
1 Plate SB-171 C46500 M20
2 Plate SB-171 C46500 025
3 Plate SB-171 C46500 M20
4 Plate SB-171 C46500 025
5 Smls. cond. tube SB-111 €60800 061
6 Smls. U-bend tube SB-395 €60800 061
7 Plate SB-171 C61400 M20
8 Plate SB-171 C61400 025
9 Plate, sheet SB-169 C61400 025 or 060
10 Plate SB-171 C61400 M20
11 Plate SB-171 C61400 025
12 Plate, sheet SB-169 C61400 025 or 060
13 Plate, sheet SB-169 C61400 025 or 060
14 Plate SB-171 C€63000 M20
15 Plate SB-171 C63000 025
16 Plate SB-171 C63000 M20
17 Plate SB-171 C63000 025
18 Plate SB-171 63000 M20
19 Plate SB-171 C€63000 025
20 Forgings SB-283 C64200 M10
21 Forgings SB-283 C€64200 M11
22 Forgings SB-283 C64200 020
23 Forgings SB-283 C64200 TQ50
24 Forgings SB-283 C64200 M10
25 Forgings SB-283 C64200 M11
26 Forgings SB-283 C64200 020
27 Forgings SB-283 C64200 TQ50
28 Bar, rod SB-98 C65100 060
29 Bar, rod SB-98 C65100 HO02
30 Smls. pipe & tube SB-315 C65500 061
31 Plate, sheet SB-96 C€65500 061
32 Bar, rod SB-98 C65500 060
33 Bar, rod SB-98 C65500 HO2
34 Bar, rod SB-98 C66100 060
35 Bar, rod SB-98 C66100 HO2
36 Smls. cond. tube SB-111 C68700 061
37 Smls. U-bend tube SB-395 C68700 061
38 WId. cond. tube SB-543 C68700 WO061
39 Smls. cond. tube SB-111 C70400 061
40 WId. tube SB-543 C70400 WO061
41 Smls. cond. tube SB-111 C70400 H55
42 Smls. pipe & tube SB-466 C70600 060
43 WId. pipe SB-467 C70600 WO061
44 Bar, rod SB-151 C70600 060
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Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII

2013 SECTION II, PART D (METRIC)

Table 1B (Cont'd)

Maximum Allowable Stress Values S for Nonferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Applicability and Max. Temperature

Limits

(NP = Not Permitted)

Min. Ten- Min. (SPT = Supports Only)
sile Yield External

Line Size/Thick- Strength, Strength, Pressure

No. ness, mm P-No. MPa MPa I I VIII-1 XII Chart No. Notes

1 |75<t<125 32 345 125 NP 149 (CL 3 only) 204 204 NFC-2 T3

2 |75<t<125 32 345 125 NP 149 (CL. 3 only) 204 204  NFC-2 T3

3 |[<75 32 345 140 NP 149 (CL 3 only) 204 204  NFC-2 T3

4 <75 32 345 140 NP 149 (CL. 3 only) 204 204  NFC-2 T3

5 35 345 130 NP 149 (CL 3 only) 260 260  NFC-3 G6, T4

6 35 345 130 NP 149 (CL. 3 only) 260 260  NFC-2 T4

7 |50<t<125 35 450 195 NP 260 (CI. 3 only) 260 260  NFC-8

8 |50<t<125 35 450 195 NP 260 (CL 3 only) 260 260 NFC-8

9 |50<t<125 35 450 195 NP 260 (CL 3 only) 260 260 NFC-8

10 |<50 35 485 205 NP 260 (CL 3 only) 260 260 NFC-8

11 [<50 35 485 205 NP 260 (CL 3 only) 260 260 NFC-8

12 |13 <t<50 35 485 205 NP 260 (CL 3 only) 260 260 NFC-8

13 [<13 35 495 220 NP 232 (CL 3 only) 260 260 NFC-8

14 |89 <t<125 35 550 205 NP 260 (CL 3 only) 371 343  NFC-8 T6

15 |89 <t <125 35 550 205 NP 260 (CI 3 only) 371 343  NFC-8 T6

16 [50<t<89 35 585 230 NP 260 (CL 3 only) 371 343  NFC-8 T6

17 |50 <t<89 35 585 230 NP 260 (Cl. 3 only) 371 343  NFC-8 T6

18 (<50 35 620 250 NP 260 (CI. 3 only) 371 343  NFC-8 T6

19 |<50 35 620 250 NP 260 (CI 3 only) 371 343  NFC-8 T6

20 |>38 470 160 NP NP 260 260  NFC-3 G10, W14
21 |>38 470 160 NP NP 260 260  NFC-3 G10, W14
22 |>38 470 160 NP NP 260 260  NFC-3 G10, W14
23 |>38 470 160 NP NP 260 260  NFC-3 G10, W14
24 (<38 485 170 NP NP 260 260  NFC-3 w14

25 [<38 485 170 NP NP 260 260  NFC-3 w14

26 [<38 485 170 NP NP 260 260  NFC-3 W14

27 <38 485 170 NP NP 260 260  NFC-3 w14

28 33 275 83 NP 149 177 177  NFC-1 G17

29 33 380 140 NP 149 177 177  NFC-2 G17, W9
30 |.. 33 345 100 NP 149 (CL 3 only) 204 204  NFC-2 G17

31 |<50 33 345 125 NP 149 (CL 3 only) 177 177  NFC-2 G17

32 33 360 100 NP 149 177 177  NFC-2 G17

33 33 485 260 NP 149 177 177  NFC-2 G17

34 33 360 100 NP 149 177 177  NFC-2 G17

35 |.. 33 485 260 NP 149 177 177  NFC-2 G17, W9
36 |<75 32 345 125 NP 149 (CL. 3 only) 232 232 NFC-2

37 32 345 125 NP 149 (CL 3 only) 232 232 NFC-2

38 32 345 125 NP NP 232 232 NFC-2 G14, G15
39 |<75 34 260 83 NP 66 (Cl. 3 only) 66 66 NFC-2

40 |.. 34 260 83 NP NP 66 66 NFC-2 G14, G15
41 |<75 34 275 205 NP 66 (CI. 3 only) 66 66 NFC-2 G7, W9
42 .. 34 260 90 NP 204 316 316 NFC-3 T6

43 [>114 34 260 90 NP 232 (CL 3 only) 316 316  NFC-3 G14, G15
44 34 260 100 NP 93 NP NP NFC-3
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2013 SECTION II, PART D (METRIC)

Table 1B (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIlI, Division 1; and Section XII
Maximum Allowable Stress Values S for Nonferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

-30
Line to
No. 40 65 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475
1 |827 82.7 827 827 822 460 206
2 |827 827 827 827 822 460 206
3 917 91.7 91.7 917 910 464 203
4 1917 917 917 917 91.0 464 203
5 |876 842 842 842 825 704 452 304 19.0 6.23
6 |876 842 842 842 825 704 452 304 19.0 6.23
7 1128 128 127 126 125 125 124 121 118 115
8 |[128 128 127 126 125 125 124 121 118 115
9 |128 128 127 126 125 125 124 121 118 115
10 | 138 137 136 136 134 134 133 131 128 124
11 | 138 137 136 136 134 134 133 131 128 124
12 | 138 137 136 136 134 134 133 131 128 124
13 | 142 142 142 142 142 142 140 135 131 127
14 | 138 137 135 133 132 131 130 128 124 117 99.3 73.8 547 389
15 | 138 137 135 133 132 131 130 128 124 117 99.3 73.8 547 389
16 | 152 150 148 146 145 144 143 140 137 123 97.9 74.1 54.7 389
17 | 152 150 148 146 145 144 143 140 137 123 97.9 74.1 54.7 389
18 | 165 164 162 160 158 157 156 153 151 128 96.7 744 546 389
19 | 165 164 162 160 158 157 156 153 151 128 96.7 744 546 389
20 | 105 932 887 861 861 829 781 581 40.8 27.6
21 | 105 932 887 861 861 829 781 581 40.8 27.6
22 105 932 887 861 861 829 781 581 40.8 27.6
23 | 105 932 887 861 861 829 781 581 40.8 27.6
24 | 115 100 957 93.0 930 899 792 575 41.5 25.1
25 | 115 100 957 93.0 930 899 792 575 415 25.1
26 | 115 100 957 930 930 899 792 575 415 25.1
27 | 115 100 957 93.0 930 899 792 575 415 25.1
28 |55.2 552 552 549 478 353 228
29 (917 91.7 917 862 682 559 437
30 |68.9 689 689 689 676 354 344 344
31 |82.7 821 808 802 679 367 530
32 689 689 689 685 677 369 5.65
33 | 138 138 138 138 137 74.0 9.88
34 689 689 689 689 685 37.0 494
35 | 138 138 138 138 137 74.0 9.88
36 [82.7 821 811 807 802 472 248 149 5.88
37 (827 821 81.1 80.7 802 472 248 149 5.88
38 [70.3 696 687 683 679 399 205 118 4.01
39 [55.2 55.2
40 | 469 46.9
41 | 689 68.9
42 160.0 579 562 549 537 531 519 511 50.8 49.2 458 388
43 |51.0 49.7 479 468 462 449 442 436 43.1 416 355 26.2
44 1689 67.2 65.2
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2013 SECTION II, PART D (METRIC)

Table 1B (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII
Maximum Allowable Stress Values S for Nonferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Line

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding
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2013 SECTION II, PART D (METRIC)

Table 1B (Cont'd)

Section I; Section lll, Classes 2 and 3;* Section VIlII, Division 1; and Section XII
Maximum Allowable Stress Values S for Nonferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)
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Alloy De- é

Line Spec. sig./UNS Class/Condition/ =

No. Nominal Composition Product Form No. Type/Grade No. Temper wn

1 Plate SB-171 C70600 M20 %'

2 Plate, sheet SB-171 C70600 M20 =

3 Plate SB-171 C70600 M20 o

>

4 Plate SB-171 C70600 025 :
5 Plate, sheet SB-171 C70600 025

6 Plate SB-171 C70600 025 g

7 Smls. cond. tube SB-111 C70600 061 §

8 Smls. cond. tube SB-111 C70600 061 2

9 Finned tube SB-359 C70600 061 o

10 Smls. U-bend tube SB-395 C70600 061 g

11 WId. pipe SB-467 C70600 Wwo61 é

12 WId. tube SB-543 C70600 WO061 3

13 Finned wld. tube SB-956 C70600 Wwo61 7

(@]

14 WId. pipe SB-467 C70600 WM50 §

15 Smls. tube SB-111 C70600 H55 2

16 Smls. pipe & tube SB-466 C70600 H55 H

17 WId. tube SB-543 C70600 WC55 %

18 Finned wld. tube SB-956 C70600 WC55 2

19 WId. pipe SB-467 C70600 WId. fr. cold rld. strip 3

o

20 Smls. tube SB-466 C71000 060 i,

21 Smls. cond. tube SB-111 C71000 061 8

22 Finned tube SB-359 C71000 061 g

23 Smls. tube SB-395 C71000 061 3

24 WId. pipe SB-467 C71500 Wo61 §

25 Plate, sheet SB-171 C71500 M20 >

26 Plate, sheet SB-171 C71500 025 S

©

27 Plate, sheet SB-171 C71500 M20 S

28 Plate, sheet SB-171 C71500 025 §

29 WId. pipe SB-467 C71500 WO061 g

30 Smls. pipe & tube SB-466 C71500 060 g

31 Smls. cond. tube SB-111 C71500 061 3

32 Finned tube SB-359 C71500 061 I~

33 Smls. U-bend tube SB-395 C71500 061 3

c

34 WId. cond. tube SB-543 C71500 WO061 5

35 Finned wld. cond. tube SB-956 C71500 Wwo61 %

36 Smls. cond. tube SB-111 C71500 HR50 %]

37 Smls. U-bend tube SB-395 C71500 HR58 %

92}

38 Smls. cond. tube SB-111 C72200 061 ’

39 Castings SB-62 83600 MO1
40 Castings SB-61 €92200 MO1
41 Castings SB-584 €92200 MO1
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Table 1B (Cont'd) 5=
. . . ) . S
Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII 0%
Maximum Allowable Stress Values S for Nonferrous Materials o8
(*See Maximum Temperature Limits for Restrictions on Class) S5
>
Applicability and Max. Temperature g’- %
Limits > -
(NP = Not Permitted) g <
Min. Ten- Min. (SPT = Supports Only) % g‘
sile Yield External 55
Line Size/Thick- Strength, Strength, Pressure g =
No. ness, mm P-No. MPa MPa I I VIII-1 XII Chart No. Notes wn
[}
1 |<125 34 275 100 NP 204 NP NP NFC-3 g'
2 |[=125 34 275 100 NP 232 (Cl. 3 only) NP NP NFC-3 =
3 [=125 34 275 100 NP NP 316 316 NFC-3 T5 o
>
4 <125 34 275 100 NP 204 NP NP NFC-3 :
5 |<125 34 275 100 NP 232 (CL3only) NP NP  NFC-3
6 [<125 34 275 100 NP NP 316 316 NFC-3 T5 :
3
7 34 275 100 316 204 NP NP NFC-3 G1, T5, W10 =2
8 34 275 100 NP 232 (CL 3 only) 316 316 NFC-3 T5 %
9 34 275 100 NP 232 (CL 3 only) 316 NP NFC-3 G1, T5, W10 a
10 34 275 100 NP 232 (CL 3 only) 316 316 NFC-3 T5 '8
3
11 [=<114 34 275 100 NP 232 (CL 3 only) 316 316 NFC-3 G14, G15 hd
12 34 275 100 NP 232 (CL 3 only) 316 316 NFC-3 G14, G15 :_r|
13 34 275 100 NP NP 316 NP NFC-3 G14 &
(@]
o
14 |<114 34 310 205 NP NP 316 316 NFC-3 G14 Z
15 34 310 240 NP 232 (CL 3 only) 316 316 NFC-3 T5 %
16 34 310 240 NP NP 316 NP NFC-3 T5 s
17 34 310 240 NP 232 (CL 3 only) 316 316 NFC-3 G14, G15 %
18 |.. 34 310 240 NP NP 316 NP NFC-3 G14 &’
19 |<114 34 370 310 NP NP 316 316 NFC-3 G14 g
o
20 34 310 110 NP 371 (Cl. 3 only) 371 343 NFC-3 T7 i,
21 34 310 110 371 371(CL3only) 371 343 NFC-3 G1,T7, W10 =
22 34 310 110 NP 371 (CL 3 only) 371 NP NFC-3 G1, T7, W10 g
23 34 310 110 NP 371 (CL. 3 only) 371 343 NFC-3 T7 3
[6)]
24 (>114 34 310 100 NP 316 (CL. 3 only) NP NP NFC-3 G14 B
25 |64 <t<125 34 310 125 NP 371 371 343 NFC-4 =)
26 |64 <t<125 34 310 125 NP 371 371 343 NFC-4 2
oo
27 |<64 34 345 140 NP 371 371 343 NFC-4 S
28 |<64 34 345 140 NP 371 371 343 NFC-4 §
29 <114 34 345 140 NP 316 (Cl. 3 only) NP NP NFC-4 G14 o
<
30 34 360 125 NP 371 371 343  NFC-4 g
31 34 360 125 371 371 371 343 NFC-4 G1, W10 3
32 34 360 125 NP 371(CL3only) 371 NP  NFC-4 G1, W10 N
33 34 360 125 NP 371 (CL3only) 371 343 NFC-4 2
c
34 34 360 125 NP 316 (CL 3 only) 316 316 NFC-4 G14, G15 5
35 |.. 34 360 125 NP NP 316 NP NFC-4 G14 %
36 |<79 34 495 345 NP 371 427 343 NFC-4 T9, W9 "
37 34 495 345 NP 371 427 343 NFC-8 T9, W9 %
92}
38 |<50 34 310 110 NP NP 66 66 NFC-3 ’
39 205 97 232 232 (CL 3 only) 232 232 NFC-1 G1, G3, G15, W10, W14
40 235 110 288 260 (CL3only) 288 288 NFN-1 G1, G3, G15, W10, W14
41 235 110 NP 260 (CL 3 only) 288 288 NFN-1 G15
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Table 1B (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIlI, Division 1; and Section XII
Maximum Allowable Stress Values S for Nonferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

-30
Line to
No. 40 65 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475
1 |689 673 651 634 620 610 601 592
2 |689 669 652 639 620 607 601 59.1 56.8
3 1689 669 652 639 620 607 601 59.1 56.8 51.7 452  39.0
4 1689 673 651 634 620 610 601 592
5 1689 669 652 639 620 607 601 59.1 56.8
6 |689 669 652 639 620 607 601 59.1 56.8 51.7 452  39.0
7 1689 669 652 639 620 607 601 59.1 56.8 51.7 452  39.0
8 |[689 669 652 639 620 607 601 59.1 56.8 51.7 452 390
9 |689 669 652 639 620 607 601 59.1 56.8 51.7 452  39.0
10 |68.9 669 652 639 620 607 601 59.1 56.8 51.7 452  39.0
11 [58.6 573 555 543 530 518 512 500 45.8 413 356 262
12 [58.6 573 555 543 530 518 512 500 45.8 413 356 26.2
13 [58.6 573 555 543 530 518 512 500 45.8 413 356 26.2
14 [58.6 573 555 543 530 518 512 500 45.8 413 356 26.2
15 [ 68.9 669 652 639 620 607 601 59.1 56.8 51.7 452  39.0
16 |68.9 669 652 639 620 607 601 59.1 56.8 51.7 452 390
17 |[58.6 573 555 543 530 518 512 500 45.8 413 356 26.2
18 [58.6 573 555 543 530 518 512 500 45.8 413 356 262
19 [58.6 573 555 543 530 518 512 500 45.8 413 356 26.2
20 | 738 731 723 715 703 697 685 66.7 64.9 62.7 600 564 519 476
21 | 738 731 723 715 703 69.7 685 66.7 64.9 62.7 600 564 519 476
22 |738 731 723 715 703 69.7 685 66.7 64.9 62.7 600 564 519 476
23 [73.8 731 723 715 703 697 685 667 64.9 62.7 600 564 519 476
24 |58.6 56.6 548 53.6 524 518 505 498 48.8 478 473  46.6
25 |82.7 80.0 774 756 744 725 712 70.0 68.7 679 670 659 654 64.7
26 |82.7 80.0 774 756 744 725 712 700 68.7 679 670 659 654 64.7
27 |91.7 89.0 864 845 826 808 795 777 76.3 751 741 736 728 715
28 |91.7 89.0 864 845 826 808 795 777 76.3 751 741 736 728 715
29 (779 752 733 715 703 691 671 664 65.4 64.0 631 625
30 |82.7 80.0 774 756 744 725 712 70.0 68.7 679 670 659 654 647
31 [82.7 800 774 756 744 725 712 700 68.7 679 670 659 654 647
32 (827 80.0 774 756 744 725 712 700 68.7 679 670 659 654 64.7
33 |82.7 800 774 756 744 725 712 700 68.7 679 670 659 654 647
34 (703 676 659 646 634 621 609 597 58.4 575 569 563
35 [70.3 676 659 646 634 621 609 597 58.4 575 569 563
36 | 142 142 142 142 142 139 136 133 131 129 128 127 126 123 118 63.0 7.30
37 | 142 142 142 142 142 139 136 133 131 129 128 127 126 123 118 63.0 7.30
38 [73.8 71.7
39 [59.3 593 593 59.1 572 56.0 484 47.1 46.5
40 |66.9 669 669 669 669 669 579 540 50.9 428 273
41 1669 669 669 669 669 669 579 54.0 50.9 428 273
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2013 SECTION II, PART D (METRIC)

Table 1B (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII
Maximum Allowable Stress Values S for Nonferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Line

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

500

525 550 575 600 625 650 675 700 725 750 775 800 825 850 875 900

(OSSR

o U1 b

(13)
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2013 SECTION II, PART D (METRIC)

Table 1B (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIlII, Division 1; and Section XII
Maximum Allowable Stress Values S for Nonferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Alloy De-
Line Spec. sig./UNS Class/Condition/
No. Nominal Composition Product Form No. Type/Grade No. Temper
1 Castings SB-584 93700 MO1
2 Castings SB-148 €95200 MO1
3 Castings SB-271 €95200 MO02
4 Castings SB-505 95200 M07
5 Castings SB-148 C€95400 MO01
6 Castings SB-271 95400 MO02
7 Castings SB-369 €96200 MO1
8 Castings SB-584 C97600 MO01
9 |[99Ni Smls. pipe & tube SB-161 N02200 Annealed
10 [99Ni Smls. & wld. fittings SB-366 N02200 Annealed
11 [99Ni Bar, rod SB-160 N02200 Annealed
12 |99Ni Smls. pipe & tube SB-161 N02200 Annealed
13 [99Ni Plate, sheet, strip SB-162 N02200 Annealed
14 [99Ni Smls. tube SB-163 N02200 Annealed
15 |99Ni Plate, sheet, strip SB-162 N02200 As rolled
16 [99Ni Bar, rod SB-160 N02200 Hot rolled
17 |99Ni Smls. pipe & tube SB-161 N02200 Stress rel.
18 |99Ni Smls. tube SB-163 N02200 Stress rel.
19 |99Ni-Low C Smls. pipe & tube SB-161 N02201 Annealed
20 |99Ni-Low C Smls. & wld. fittings SB-366 N02201 Annealed
21 |99Ni-Low C Bar, rod SB-160 N02201 Hot rolled/ann.
22 |99Ni-Low C Smls. pipe & tube SB-161 N02201 Annealed
23 |99Ni-Low C Smls. tube SB-163 N02201 Annealed
24 |99Ni-Low C Plate, sheet, strip SB-162 N02201 Hot rolled/ann.
25 [99Ni-Low C Smls. pipe & tube SB-161 N02201 Stress rel.
26 [99Ni-Low C Smls. pipe & tube SB-163 N02201 Stress rel.
27 [67Ni-30Cu Bar SB-164 N04400 Annealed
28 [67Ni-30Cu Smls. pipe & tube SB-165 N04400 Annealed
29 |67Ni-30Cu Forgings SB-564 N04400 Annealed
30 |67Ni-30Cu Plate SB-127 N04400 Annealed
31 |67Ni-30Cu Smls. tube SB-163 N04400 Annealed
32 |67Ni-30Cu Smls. pipe & tube SB-165 N04400 Annealed
33 |67Ni-30Cu Smls. & wld. fittings SB-366 N04400 Annealed
34 |67Ni-30Cu Bar SB-164 N04400 Hot worked
35 |67Ni-30Cu Plate SB-127 N04400 As rolled
36 |67Ni-30Cu Bar, rod SB-164 N04400 Hot worked
37 |67Ni-30Cu Bar, rod SB-164 N04400 Hot worked
38 [67Ni-30Cu Smls. tube SB-163 N04400 Stress rel.
39 |67Ni-30Cu Smls. pipe & tube SB-165 N04400 Stress rel.
40 |67Ni-30Cu-S Bar SB-164 N04405 Annealed
41 [67Ni-30Cu-S Bar SB-164 N04405 Hot worked
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2013 SECTION II, PART D (METRIC)

Table 1B (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII
Maximum Allowable Stress Values S for Nonferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Applicability and Max. Temperature

Limits
(NP = Not Permitted)
Min. Ten- Min. (SPT = Supports Only)
sile Yield External

Line Size/Thick- Strength, Strength, Pressure

No. ness, mm P-No. MPa MPa I I VIII-1 XII Chart No. Notes

1 205 83 NP 204 (SPT) 204 204 NFC-1 G15, W15

2 35 450 170 288 260 (Cl 3 only) 316 316 NFC-4 G15

3 35 450 170 NP 260 (CL 3 only) 316 316 NFC-4 G15

4 35 470 180 NP 260 (CL 3 only) NP NP NFC-4 G15

5 35 515 205 288 232 (ClL 3 only) 316 316  NFC-4 G15, W8

6 35 515 205 NP 232 (CL 3 only) NP NP NFC-4 G15, W8

7 34 310 170 NP 93 (Cl. 3 only) NP NP NFC-4 G15

8 275 120 NP NP 149 149  NFC-1 G15, W15

9 ([>1250.D. 41 380 83 NP 316 (CL 3 only) 316 316  NFN-2

10 41 380 83 NP NP 316 316  NFN-2 w12

11 |.. 41 380 100 NP 316 (CL 3 only) 316 316  NFN-2

12 |<125 0.D. 41 380 100 NP 316 (Cl. 3 only) 316 316  NFN-2

13 41 380 100 NP 316 (CL 3 only) 316 316  NFN-2

14 41 380 100 NP 316 (CL 3 only) 316 316  NFN-2

15 41 380 140 NP 316 (Cl. 3 only) 316 316  NFN-2 G20

16 41 415 100 NP 316 (CL 3 only) 316 316  NFN-2

17 41 450 275 NP 316 (Cl. 3 only) 316 316  NFN-25 G33

18 41 450 275 NP 316 (CL. 3 only) 316 316  NFN-25 G33

19 |>125 0.D. 41 345 69 NP 427 (CL 3 only) 649 343  NFN-1 T10

20 41 345 69 NP NP 621 343  NFN-1 T10, W12
21 41 345 69 NP 427 (CL 3 only) 649 343  NFN-1 T10

22 |<1250.D. 41 345 83 NP 427 (CL 3 only) 649 343  NFN-1 T9

23 41 345 83 NP 427 (CL 3 only) 649 343  NFN-1 T9

24 41 345 83 NP 427 (CL 3 only) 649 343  NFN-1 T9

25 41 415 205 NP 316 (Cl. 3 only) 316 316  NFN-1

26 41 415 205 NP 427 (CL 3 only) 482 343  NFN-1

27 |.. 42 485 170 NP 427 482 343  NFN-3 T19

28 |>125 0.D. 42 485 170 NP 427 482 343  NFN-3 T19

29 42 485 170 NP 427 482 343  NFN-3 T19

30 |.. 42 485 195 NP 427 482 343  NFN-3 T19

31 <75 42 485 195 NP 427 482 343  NFN-3 T19

32 |<1250.D. 42 485 195 NP 427 482 343  NFN-3 T19

33 42 485 195 NP NP 482 343  NFN-3 T19, W12
34 42 515 205 NP 427 482 343  NFN-3 T9

35 42 515 275 NP 427 482 343  NFN-3 G12, G20, T9
36 42 515 275 NP NP 482 343  NFN-3 T9

37 42 550 275 NP 427 (CL 3 only) 482 343  NFN-3 T9

38 42 585 380 NP 427 427 343  NFN-3 G11, T8
39 42 585 380 NP 427 260 260  NFN-3 G5, G21, T8
40 42 485 170 NP 427 482 343  NFN-3 T10

41 42 515 240 NP 427 482 343  NFN-3 T10
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2013 SECTION II, PART D (METRIC)

Table 1B (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIlI, Division 1; and Section XII
Maximum Allowable Stress Values S for Nonferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

-30
Line to
No. 40 65 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475
1 |593 59.3 487 46.7 455 448 442 436
2 | 115 108 104 102 999 987 980 979 97.9 914 681 408
3 |115 108 104 102 999 987 980 979 97.9 914 681 408
4 1119 112 108 106 104 103 102 101 101 101
5 1138 131 129 128 128 128 128 116 101 854 678 529
6 | 138 131 129 128 128 128 128 116 101
7 |65.5 65.5 629
8 [51.7 49.7 481 474 461
9 |55.2 552 552 552 552 552 552 552 55.2 55.2 552 552
10 [55.2 552 552 552 552 552 552 552 55.2 552 552 552
11 [68.9 689 689 689 689 689 689 689 68.9 689 689 689
12 [ 689 689 689 689 689 689 689 689 68.9 689 689 689
13 [ 68.9 689 689 689 689 689 689 689 68.9 689 689 689
14 |68.9 689 689 689 689 689 689 689 68.9 689 689 689
15 |91.7 917 917 917 917 917 917 907 88.1 849 814 780
16 |68.9 689 689 689 689 689 689 689 68.9 689 689 689
17 | 128 128 128 128 128 128 128 128 127 125 123 121
18 | 128 128 128 128 128 128 128 128 127 125 123 121
19 [46.2 45.0 440 437 434 43.0 428 427 42.7 42.7 427 427 4277 427 420 414 403 336
20 |46.2 45.0 44.0 437 434 43.0 428 427 42.7 42.7 427 427 4277 427 420 414 403 336
21 |46.2 45.0 440 437 434 43.0 428 427 42.7 42.7 427 427 4277 427 420 414 403 336
22 |55.2 541 528 521 517 517 517 517 51.7 517 517 517 516 51.0 510 500 418 330
23 |[55.2 541 528 521 517 517 517 517 51.7 517 517 517 516 510 510 500 418 330
24 |55.2 541 528 521 517 517 517 517 51.7 517 517 517 516 510 51.0 500 418 330
25 | 118 118 118 118 117 117 117 117 116 115 114 107
26 | 118 118 118 118 117 117 117 117 116 115 114 107 954 918 881 837 811 777
27 | 115 107 994 959 937 921 911 906 90.4 90.3 903 903 902 895 889 879 785 608
28 | 115 107 994 959 937 921 911 906 90.4 90.3 903 903 902 895 889 879 785 608
29 | 115 107 994 959 937 921 911 906 90.4 903 903 903 902 895 889 879 785 608
30 | 129 121 112 108 105 103 101 101 101 101 101 101 101 101 100 99.3 79.9 602
31 | 129 121 112 108 105 103 101 101 101 101 101 101 101 101 100 99.3 79.9 602
32 | 129 121 112 108 105 103 101 101 101 101 101 101 101 101 100 99.3 79.9 602
33 | 129 121 112 108 105 103 101 101 101 101 101 101 101 101 100 99.3 79.9 602
34 | 138 136 133 131 128 126 124 122 122 121 120 119 118 117 116 102 652 349
35 | 148 148 148 148 148 148 148 148 148 148 148 148 147 141 127 102 649 350
36 | 148 148 148 148 148 148 148 148 148 148 148 148 147 141 127 102 649 350
37 | 158 158 158 158 158 158 158 158 158 158 158 158 157 149 127 102 65.0 350
38 | 168 168 168 168 168 168 168 168 168 167 166 164 162 154 123 89.7 569
39 | 168 168 168 168 168 168 168 168 168 167 166 164 162 154 123 89.7 569
40 | 115 107 994 959 937 921 911 906 90.4 903 903 903 902 895 889 879 785 608
41 1148 148 148 148 148 146 144 143 142 141 140 139 138 136 127 102 649 351
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2013 SECTION II, PART D (METRIC)

Table 1B (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII
Maximum Allowable Stress Values S for Nonferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Line

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

500

525 550 575 600 625 650 675 700 725 750 775 800 825 850 875 900

N oG

11
12
13
14

15
16
17
18

19
20
21

22
23
24
25
26

27
28
29

30
31
32
33

34
35
36

37
38
39

40
41

[FNQNIVIN RS

27.0
27.0
27.0

27.3
27.3
27.3

73.8

41.8
41.8
41.8

42.1
42.1
42.1
421

8.09
8.02
8.02

8.04

41.8
8.01

23.0 18.7 15.6 13.0 9.96 8.20
23.0 18.7 15.6 13.0 9.96
23.0 18.7 15.6 13.0 9.96 8.20

22.9 18.7 15.6 13.0 9.96 8.20
22.9 18.7 15.6 13.0 9.96 8.20
22.9 18.7 15.6 13.0 9.96 8.20
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2013 SECTION II, PART D (METRIC)

Table 1B (Cont'd)

Section I; Section lll, Classes 2 and 3;* Section VIlII, Division 1; and Section XII

Maximum Allowable Stress Values S for Nonferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Alloy De-
Line Spec. sig./UNS Class/Condition/
No. Nominal Composition Product Form No. Type/Grade No. Temper
1 |47Ni-22Cr-9Mo-18Fe Plate, sheet, strip SB-435 N06002 Annealed
2 | 47Ni-22Cr-9Mo-18Fe Plate, sheet, strip SB-435 N06002 Annealed
3 [47Ni-22Cr-9Mo-18Fe Rod SB-572 N06002 Annealed
4 |47Ni-22Cr-9Mo-18Fe Rod SB-572 N06002 Annealed
5 [47Ni-22Cr-9Mo-18Fe Smls. & wld. fittings SB-366 N06002 Annealed
6 |47Ni-22Cr-9Mo-18Fe WId. pipe SB-619 N06002 Solution ann.
7 |47Ni-22Cr-9Mo-18Fe WId. pipe SB-619 N06002 Solution ann.
8 |47Ni-22Cr-9Mo-18Fe Smls. pipe & tube SB-622 N06002 Solution ann.
9 [47Ni-22Cr-9Mo-18Fe Smls. pipe & tube SB-622 N06002 Solution ann.
10 |47Ni-22Cr-9Mo-18Fe WId. tube SB-626 N06002 Solution ann.
11 [47Ni-22Cr-9Mo-18Fe WId. tube SB-626 N06002 Solution ann.
12 |47Ni-22Cr-19Fe-6Mo Rod SB-581 N06007 Solution ann.
13 [47Ni-22Cr-19Fe-6Mo Rod SB-581 N06007 Solution ann.
14 |[47Ni-22Cr-19Fe-6Mo Plate, sheet, strip SB-582 N06007 Solution ann.
15 |[47Ni-22Cr-19Fe-6Mo Plate, sheet, strip SB-582 N06007 Solution ann.
16 |47Ni-22Cr-19Fe-6Mo Smls. & wld. fittings SB-366 N06007 Annealed
17 |47Ni-22Cr-19Fe-6Mo Rod SB-581 N06007 Solution ann.
18 |47Ni-22Cr-19Fe-6Mo Rod SB-581 N06007 Solution ann.
19 |[47Ni-22Cr-19Fe-6Mo Plate, sheet, strip SB-582 N06007 Solution ann.
20 |47Ni-22Cr-19Fe-6Mo Plate, sheet, strip SB-582 N06007 Solution ann.
21 [47Ni-22Cr-19Fe-6Mo WId. pipe SB-619 N06007 Solution ann.
22 |47Ni-22Cr-19Fe-6Mo WId. pipe SB-619 N06007 Solution ann.
23 |47Ni-22Cr-19Fe-6Mo Smls. pipe & tube SB-622 N06007 Solution ann.
24 |47Ni-22Cr-19Fe-6Mo Smls. pipe & tube SB-622 N06007 Solution ann.
25 |47Ni-22Cr-19Fe-6Mo WId. tube SB-626 N06007 Solution ann.
26 |47Ni-22Cr-19Fe-6Mo WI1d. tube SB-626 N06007 Solution ann.
27 |55Ni-21Cr-13.5Mo Smls. & wld. fittings SB-366 N06022 Solution ann.
28 [55Ni-21Cr-13.5Mo Forgings SB-462 N06022 Solution ann.
29 |55Ni-21Cr-13.5Mo Forgings SB-462 N06022 Solution ann.
30 [55Ni-21Cr-13.5Mo Forgings SB-564 N06022 Solution ann.
31 [55Ni-21Cr-13.5Mo Forgings SB-564 N06022 Solution ann.
32 |55Ni-21Cr-13.5Mo Rod SB-574 N06022 Solution ann.
33 |55Ni-21Cr-13.5Mo Rod SB-574 N06022 Solution ann.
34 |[55Ni-21Cr-13.5Mo Plate, sheet, strip SB-575 N06022 Solution ann.
35 [55Ni-21Cr-13.5Mo Plate, sheet, strip SB-575 N06022 Solution ann.
36 |55Ni-21Cr-13.5Mo WId. pipe SB-619 N06022 Solution ann.
37 |55Ni-21Cr-13.5Mo WId. pipe SB-619 N06022 Solution ann.
38 |55Ni-21Cr-13.5Mo Smls. pipe & tube SB-622 N06022 Solution ann.
39 |55Ni-21Cr-13.5Mo Smls. pipe & tube SB-622 N06022 Solution ann.
40 |55Ni-21Cr-13.5Mo WId. tube SB-626 N06022 Solution ann.
41 |55Ni-21Cr-13.5Mo WId. tube SB-626 N06022 Solution ann.
42 |40Ni-29Cr-15Fe-5Mo Smls. & wld. fittings SB-366 N06030 Solution ann.
43 |40Ni-29Cr-15Fe-5Mo Forgings SB-462 N06030 Solution ann.
44 140Ni-29Cr-15Fe-5Mo Forgings SB-462 N06030 Solution ann.
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Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII
Maximum Allowable Stress Values S for Nonferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

2013 SECTION II, PART D (METRIC)

Table 1B (Cont'd)

Applicability and Max. Temperature

Limits

(NP = Not Permitted)

‘panwiad sI uonnguisip 1o uonanpoJdal Jayuny oN

Q
2
Lg'
=
3
3
2
@
5
§
2
2
5
>
(o]
(72}
g
Min. Ten- Min. (SPT = Supports Only) g
sile Yield External é
Line Size/Thick- Strength, Strength, Pressure =
No. ness, mm P-No. MPa MPa I I VIII-1 XII Chart No. Notes wn
1 43 655 240 NP 427 899 343  NFN-15 G4, G5, T15 %'
2 43 655 240 NP NP 899 343  NFN-15 G4, T16 s
3 43 655 240 NP 427 899 343  NFN-15 G4, G5, G13, T15 o
4 43 655 240 NP NP 899 343  NFN-15 G4, G13, T16 §
5 43 690 275 NP NP 899 343  NFN-15 G4, G5, T15, W12 B
6 43 690 275 NP 427 899 343  NFN-15 G4, G5, G14, T14, W5 g
7 43 690 275 NP NP 899 343  NFN-15 G4, G14, T16 §
=0
8 43 690 275 NP 427 899 343  NFN-15 G4, G5, T14 2
9 43 690 275 NP NP 899 343  NFN-15 G4, T16 s
10 43 690 275 NP 427 899 343  NFN-15 G4, G5, G14, T14, W5 g
11 43 690 275 NP NP 899 343  NFN-15 G4, G14, T16 3
12 [>19 45 585 205 NP NP 538 343  NFN-11 :—rl
13 [>19 45 585 205 NP NP 538 343  NFN-11 G5 7
14 [>19 45 585 205 NP NP 538 343  NFN-11 3
15 [>19 45 585 205 NP NP 538 343  NFN-11 G5 2
o
16 |.. 45 620 240 NP NP 538 343  NFN-11 G5, W12 %
17 <19 45 620 240 NP NP 538 343  NFN-11 %
18 (<19 45 620 240 NP NP 538 343  NFN-11 G5 8
19 [<19 45 620 240 NP NP 538 343  NFN-11 2
20 [<19 45 620 240 NP NP 538 343  NFN-11 G5 S
N
21 45 620 240 NP NP 538 343  NFN-11 G14 =
22 45 620 240 NP NP 538 343  NFN-11 G5, G14 g
23 45 620 240 NP NP 538 343  NFN-11 @
24 45 620 240 NP NP 538 343  NFN-11 G5 &
25 45 620 240 NP NP 538 343  NFN-11 G14 N
26 45 620 240 NP NP 538 343  NFN-11 G5, G14 8
27 43 690 310 677 NP 677 343  NFN-10 G5, G27, G28, T15, W12 '5‘0
28 43 690 310 677 NP 677 NP NFN-10 G5, G27, G28, T15 51
29 43 690 310 677 NP 677 NP NFN-10 G27, G28, T15 S
30 43 690 310 677 427 677 343  NFN-10 G5, G27, G28, T15 g
31 43 690 310 677 NP 677 343  NFN-10 G27, G28, T15 o
32 43 690 310 677 427 677 343  NFN-10 G5, G27, G28, T15 a
33 43 690 310 677 NP 677 343  NFN-10 G27, G28, T15 g'
34 43 690 310 677 427 677 343  NFN-10 G5, G27, G28, T15 g
35 43 690 310 677 NP 677 343  NFN-10 G27, G28, T15 4
36 43 690 310 677 427 677 343  NFN-10 G5, G14, G27, G28, T15, W6 %
37 43 690 310 677 NP 677 343  NFN-10 G14, G27, G28, T15 n
38 43 690 310 677 427 677 343  NFN-10 G5, G27, G28, T15 %
39 43 690 310 677 NP 677 343  NFN-10 G27, G28, T15 »
40 43 690 310 677 427 677 343  NFN-10 G5, G14, G27, G28, T15, W6
41 43 690 310 677 NP 677 343  NFN-10 G14, G27, G28, T15
42 45 585 240 NP NP 427 343  NFN-19 G5, W12
43 45 585 240 NP NP 427 NP NFN-19 G5
44 45 585 240 NP NP 427 NP NFN-19
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2013 SECTION II, PART D (METRIC)

Table 1B (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIlI, Division 1; and Section XII
Maximum Allowable Stress Values S for Nonferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

-30
Line to
No. 40 65 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475
1 |161 161 161 161 161 161 161 159 155 152 148 145 142 140 139 137 136 135
2 | 161 153 143 137 132 127 123 119 115 112 110 107 105 104 103 101 101 100
3 |161 161 161 161 161 161 161 159 155 152 148 145 142 140 139 137 136 135
4 |161 153 143 137 132 127 123 119 115 112 110 107 105 104 103 101 101 100
5 |184 184 184 184 184 184 184 182 178 173 169 166 163 160 158 157 155 155
6 | 157 157 157 157 157 157 157 155 151 147 143 140 138 136 134 133 132 131
7 |157 148 139 134 129 124 119 116 112 109 106 104 102 100 99.2 986 980 974
8 |184 184 184 184 184 184 184 182 178 173 169 166 163 160 158 157 155 155
9 | 184 175 164 157 151 146 141 136 132 128 125 122 120 118 117 116 115 115
10 | 157 157 157 157 157 157 157 155 151 147 143 140 138 136 134 133 132 131
11 | 157 148 139 134 129 124 119 116 112 109 106 104 102 100 99.2 986 980 974
12 | 138 131 123 119 115 112 109 106 104 102 100 988 977 971 965 959 953 947
13 | 138 138 138 138 138 138 138 138 138 137 136 134 132 131 130 129 128 128
14 | 138 131 123 119 115 112 109 106 104 102 100 988 977 971 965 959 953 94.7
15 | 138 138 138 138 138 138 138 138 138 137 136 134 132 131 130 129 128 128
16 | 161 161 161 161 161 161 161 161 161 160 158 156 154 153 152 150 150 149
17 | 161 152 143 138 134 130 127 124 121 119 117 115 114 113 112 112 111 110
18 | 161 161 161 161 161 161 161 161 161 160 158 156 154 153 152 150 150 149
19 | 161 152 143 138 134 130 127 124 121 119 117 115 114 113 112 112 111 110
20 | 161 161 161 161 161 161 161 161 161 160 158 156 154 153 152 150 150 149
21 | 137 129 121 117 114 110 107 105 103 101 995 981 970 964 951 945 945 940
22 1137 137 137 137 137 137 137 137 137 136 134 133 131 129 129 128 127 126
23 | 161 152 143 138 134 130 127 124 121 119 117 115 114 113 112 112 111 110
24 | 161 161 161 161 161 161 161 161 161 160 158 156 154 153 152 150 150 149
25 1137 129 121 117 114 110 107 105 103 101 995 981 970 964 951 945 945 940
26 | 137 137 137 137 137 137 137 137 137 136 134 133 131 129 129 128 127 126
27 1197 197 197 196 194 191 188 185 183 182 180 179 178 176 175 174 173 172
28 | 197 197 197 196 194 191 188 185 183 182 180 179 178 176 175 174 173 172
29 (197 191 182 176 169 164 159 154 150 146 142 140 137 135 133 131 130 129
30 | 197 197 197 196 194 191 188 185 183 182 180 179 178 176 175 174 173 172
31 | 197 191 182 176 169 164 159 154 150 146 142 140 137 135 133 131 130 129
32 | 197 197 197 196 194 191 188 185 183 182 180 179 178 176 175 174 173 172
33 | 197 191 182 176 169 164 159 154 150 146 142 140 137 135 133 131 130 129
34 197 197 197 196 194 191 188 185 183 182 180 179 178 176 175 174 173 172
35 | 197 191 182 176 169 164 159 154 150 146 142 140 137 135 133 131 130 129
36 | 168 168 167 166 165 162 160 158 156 155 153 152 151 150 149 148 147 146
37 | 168 162 155 149 144 139 134 131 127 124 122 119 117 115 113 112 111 109
38 | 197 197 197 196 194 191 188 185 183 182 180 179 178 176 175 174 173 172
39 [ 197 191 182 176 169 164 159 154 150 146 142 140 137 135 133 131 130 129
40 | 168 168 167 166 165 162 160 158 156 155 153 152 151 150 149 148 147 146
41 | 168 162 155 149 144 139 134 131 127 124 122 119 117 115 113 112 111 109
42 | 161 161 161 161 161 159 156 153 152 150 148 146 143 141 138 136 134
43 | 161 161 161 161 161 159 156 153 152 150 148 146 143 141 138 136 134
44 1161 148 136 130 126 122 119 116 114 112 110 108 106 105 103 101 98.9
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2013 SECTION II, PART D (METRIC)

Table 1B (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII
Maximum Allowable Stress Values S for Nonferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

Line
No. 500 525 550 575 600 625 650 675 700 725 750 775 800 825 850 875 900

1 [135 134 133 131 115 95.9 77.3 64.8 54.9 44.8 36.1 29.2 23.7 19.0 14.8 11.2 8.14
2 [99.5 98.8 98.6 98.4 97.8 95.9 77.3 64.8 54.9 44.8 36.1 29.2 23.7 19.0 14.8 11.2 8.14
3 [135 134 133 131 115 95.9 77.3 64.8 54.9 44.8 36.1 29.2 23.7 19.0 14.8 11.2 8.14
4 1995 98.8 98.6 98.4 97.8 95.9 77.3 64.8 54.9 44.8 36.1 29.2 23.7 19.0 14.8 11.2 8.14
5 [153 153 151 143 114 94.8 77.2 64.8 54.8 45.3 36.3 29.2 23.7 19.0 14.8 11.2 8.14
6 131 130 129 122 96.8 80.3 65.6 55.1 46.3 381 30.9 24.7 20.1 16.6 12.7 9.19 6.79

7 [96.8 96.1 95.8 95.6 93.6 80.3 65.6 55.1 46.3 381 30.9 24.7 20.1 16.6 12.7 9.19 6.79

8 |153 153 151 143 114 94.8 77.2 64.8 54.8 45.3 36.3 29.2 23.7 19.0 14.8 11.2 8.14
9 |114 113 113 112 110 94.8 77.2 64.8 54.8 45.3 36.3 29.2 23.7 19.0 14.8 11.2 8.14
10 | 131 130 129 122 96.8 80.3 65.6 55.1 46.3 381 30.9 24.7 20.1 16.6 12.7 9.19 6.79
11 (96.8 96.1 95.8 95.6 93.6 80.3 65.6 55.1 46.3 38.1 30.9 24.7 20.1 16.6 12.7 9.19 6.79

12 (94.0 93.8 93.8
13 | 127 126 126
14 (94.0 93.8 93.8
15 | 127 126 126

16 |149 148 147
17 (110 109 109
18 | 148 148 147
19 (110 109 109
20 148 148 147

21 (933 93.1 93.1
22 1126 126 125
23 110 109 109
24 1148 148 147
25 [93.3 93.1 93.1
26 [126 126 125

27 1171 169 167 148 116 83.9 65.6 53.2 40.9
28 (171 169 167 148 116 83.9 65.6 53.2 40.9
29 1128 127 126 124 116 83.9 65.6 53.2 40.9
30 |171 169 167 148 116 83.9 65.6 532 40.9
31 |128 127 126 124 116 83.9 65.6 53.2 40.9

32 1171 169 167 148 116 83.9 65.6 532 40.9
33 1128 127 126 124 116 83.9 65.6 53.2 40.9
34 (171 169 167 148 116 83.9 65.6 532 40.9
35 (128 127 126 124 116 83.9 65.6 53.2 40.9

36 |[145 144 142 126 98.4 71.4 56.1 45.5 35.0
37 1108 108 108 105 98.4 71.4 56.1 45.5 35.0
38 1171 169 167 148 116 83.9 65.6 53.2 40.9
39 1128 127 126 124 116 83.9 65.6 53.2 40.9
40 |145 144 142 126 98.4 71.4 56.1 45.5 35.0
41 |108 108 108 105 98.4 714 56.1 45.5 35.0

42
43
44
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2013 SECTION II, PART D (METRIC)

Table 1B (Cont'd)

Section I; Section lll, Classes 2 and 3;* Section VIlII, Division 1; and Section XII

Maximum Allowable Stress Values S for Nonferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Alloy De-
Line Spec. sig./UNS Class/Condition/

No. Nominal Composition Product Form No. Type/Grade No. Temper
1 |40Ni-29Cr-15Fe-5Mo Rod SB-581 N06030 Solution ann.
2 |40Ni-29Cr-15Fe-5Mo Rod SB-581 N06030 Solution ann.
3 |40Ni-29Cr-15Fe-5Mo Plate, sheet, strip SB-582 N06030 Solution ann.
4 |40Ni-29Cr-15Fe-5Mo Plate, sheet, strip SB-582 N06030 Solution ann.
5 [40Ni-29Cr-15Fe-5Mo WId. pipe SB-619 N06030 Solution ann.
6 |40Ni-29Cr-15Fe-5Mo WId. pipe SB-619 N06030 Solution ann.
7 |40Ni-29Cr-15Fe-5Mo Smls. pipe & tube SB-622 N06030 Solution ann.
8 |40Ni-29Cr-15Fe-5Mo Smls. pipe & tube SB-622 N06030 Solution ann.
9 [40Ni-29Cr-15Fe-5Mo WId. tube SB-626 N06030 Solution ann.
10 [40Ni-29Cr-15Fe-5Mo WId. tube SB-626 N06030 Solution ann.
11 |58Ni-33Cr-8Mo Smls. & wld. fittings SB-366 N06035 Solution ann.
12 |58Ni-33Cr-8Mo Forgings SB-462 N06035 Solution ann.
13 [58Ni-33Cr-8Mo Forgings SB-462 N06035 Solution ann.
14 |58Ni-33Cr-8Mo Forgings SB-564 N06035 Solution ann.
15 |58Ni-33Cr-8Mo Forgings SB-564 N06035 Solution ann.
16 |58Ni-33Cr-8Mo Rod SB-574 N06035 Solution ann.
17 |58Ni-33Cr-8Mo Rod SB-574 N06035 Solution ann.
18 |58Ni-33Cr-8Mo Plate, sheet, strip SB-575 N06035 Solution ann.
19 |[58Ni-33Cr-8Mo Plate, sheet, strip SB-575 N06035 Solution ann.
20 [58Ni-33Cr-8Mo WId. pipe SB-619 N06035 Solution ann.
21 |58Ni-33Cr-8Mo WId. pipe SB-619 N06035 Solution ann.
22 |58Ni-33Cr-8Mo Smls. pipe & tube SB-622 N06035 Solution ann.
23 |58Ni-33Cr-8Mo Smls. pipe & tube SB-622 N06035 Solution ann.
24 |58Ni-33Cr-8Mo WId. tube SB-626 N06035 Solution ann.
25 |58Ni-33Cr-8Mo WId. tube SB-626 N06035 Solution ann.
26 |46Ni-27Cr-23Fe-2.75Si Rod SB-166 N06045 Solution ann.
27 |46Ni-27Cr-23Fe-2.75Si Rod SB-166 N06045 Solution ann.
28 |[46Ni-27Cr-23Fe-2.75Si Smls. pipe & tube SB-167 N06045 Solution ann.
29 |46Ni-27Cr-23Fe-2.75Si Smls. pipe & tube SB-167 N06045 Solution ann.
30 |46Ni-27Cr-23Fe-2.75Si Plate, sheet, strip SB-168 N06045 Solution ann.
31 |[46Ni-27Cr-23Fe-2.75Si Plate, sheet, strip SB-168 N06045 Solution ann.
32 |46Ni-27Cr-23Fe-2.75Si Smls. & wld. fittings SB-366 N06045 Solution ann.
33 |46Ni-27Cr-23Fe-2.75Si Forged fittings SB-462 N06045 Solution ann.
34 |46Ni-27Cr-23Fe-2.75Si Forged fittings SB-462 N06045 Solution ann.
35 |46Ni-27Cr-23Fe-2.75Si WId. tube SB-516 N06045 Solution ann.
36 |46Ni-27Cr-23Fe-2.75Si WId. tube SB-516 N06045 Solution ann.
37 |46Ni-27Cr-23Fe-2.75Si WId. pipe SB-517 N06045 Solution ann.
38 |46Ni-27Cr-23Fe-2.75Si WId. pipe SB-517 N06045 Solution ann.
39 |46Ni-27Cr-23Fe-2.75Si Forgings SB-564 N06045 Solution ann.
40 |46Ni-27Cr-23Fe-2.75Si Forgings SB-564 N06045 Solution ann.
41 [59Ni-23Cr-16Mo Fittings SB-366 CR5923 N06059 Annealed

42 [59Ni-23Cr-16Mo Fittings SB-366 WP5923 N06059 Annealed

43 [59Ni-23Cr-16Mo WId. fittings SB-366 WP5923W N06059 Annealed

44 [59Ni-23Cr-16Mo Fittings SB-366 WP5923WX N06059 Annealed
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22
Table 1B (Cont'd) 22
Section I; Section Ill, Classes 2 and 3;* Section VIII, Division 1; and Section XII 3 3
Maximum Allowable Stress Values S for Nonferrous Materials o8
(*See Maximum Temperature Limits for Restrictions on Class) S5
Applicability and Max. Temperature g’- %
Limits >
(NP = Not Permitted) g g
Min. Ten- Min. (SPT = Supports Only) ® g
sile Yield External gé
Line Size/Thick- Strength, Strength, Pressure g =
No. ness, mm P-No. MPa MPa I I VIII-1 XII Chart No. Notes wn
1 45 585 240 NP 427 427 343 NFN-19 G5 %'
2 45 585 240 NP NP 427 343 NFN-19 =
3 45 585 240 NP 427 427 343 NFN-19 G5 o
4 45 585 240 NP NP 427 343 NFN-19 §
5 45 585 240 NP 427 427 343  NFN-19 G5, G14, W6 =
6 45 585 240 NP NP 427 343 NFN-19 G14 g
7 45 585 240 NP 427 427 343 NFN-19 G5 .r'T>'
8 45 585 240 NP NP 427 343 NFN-19 %
9 45 585 240 NP 427 427 343 NFN-19 G5, G14, W6 g
10 45 585 240 NP NP 427 343 NFN-19 G14 o
o
11 43 586 241 NP NP 427 NP NFN-27 G5, W12 %
12 43 586 241 NP NP 427 NP NFN-27 G5 =
13 43 586 241 NP NP 427 NP NFN-27 5
(2]
14 43 586 241 NP NP 427 NP NFN-27 G5 3
15 43 586 241 NP NP 427 NP NFN-27 2
16 43 586 241 NP NP 427 NP NFN-27 G5 %
17 43 586 241 NP NP 427 NP NFN-27 §
o
18 43 586 241 NP NP 427 NP NFN-27 G5 8
19 43 586 241 NP NP 427 NP NFN-27 g
20 43 586 241 NP NP 427 NP NFN-27 G5, G14 g
21 43 586 241 NP NP 427 NP NFN-27 G14 8
=
22 43 586 241 NP NP 427 NP NFN-27 G5 g
23 43 586 241 NP NP 427 NP NFN-27 @
24 43 586 241 NP NP 427 NP NFN-27 G5, G14 E
25 43 586 241 NP NP 427 NP NFN-27 G14 B
o
26 46 620 240 816 NP 816 NP  NFN-8 G5, T11 °
27 46 620 240 816 NP 816 NP NFN-8 T11 C.D
28 46 620 240 816 NP 816 NP NFN-8 G5, T11 8
29 46 620 240 816 NP 816 NP NFN-8 T11 8
o
30 46 620 240 816 NP 816 NP NFN-8 G5, T11 :
31 46 620 240 816 NP 816 NP NFN-8 T11 %
32 46 620 240 816 NP 816 NP NFN-8 G5, T11, W12 =]
33 46 620 240 816 NP 816 NP NFN-8 G5, T11 gl
34 46 620 240 816 NP 816 NP NFN-8 T11 g
2]}
35 46 620 240 816 NP 816 NP NFN-8 G5, G14, T11 4
36 46 620 240 816 NP 816 NP NFN-8 G14, T11 %
37 46 620 240 816 NP 816 NP NFN-8 G5, G14, T11 L
38 46 620 240 816 NP 816 NP NFN-8 G14, T11 %
39 46 620 240 816 NP 816 NP  NFN-8 G5, T11 2
40 46 620 240 816 NP 816 NP NFN-8 T11
41 43 690 310 NP 427 760 343 NFN-14 G5, G14, G23, T16
42 43 690 310 NP 427 760 343 NFN-14 G5, G23, T16
43 43 690 310 NP 427 760 343 NFN-14 G5, G14, G23, T16
44 43 690 310 NP 427 760 343 NFN-14 G5, G23, T16
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2013 SECTION II, PART D (METRIC)

Table 1B (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIlI, Division 1; and Section XII
Maximum Allowable Stress Values S for Nonferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

-30

Line to

No. 40 65 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475
1 |161 161 161 161 161 159 156 153 152 150 148 146 143 141 138 136 134

2 | 161 148 136 130 126 122 119 116 114 112 110 108 106 105 103 101 98.9

3 |161 161 161 161 161 159 156 153 152 150 148 146 143 141 138 136 134

4 |161 148 136 130 126 122 119 116 114 112 110 108 106 105 103 101 98.9

5 1137 137 137 137 136 135 132 130 129 128 126 124 121 120 118 116 114

6 | 137 126 116 111 107 104 101 98.6 96.5 949 934 917 899 888 875 856 837

7 161 161 161 161 161 159 156 153 152 150 148 146 143 141 138 136 134

8 |[161 148 136 130 126 122 119 116 114 112 110 108 106 105 103 101 98.9

9 |137 137 137 137 136 135 132 130 129 128 126 124 121 120 118 116 114

10 | 137 126 116 111 107 104 101 98.6 96.5 949 934 917 899 888 875 856 837

11 | 161 161 161 161 161 161 154 149 144 140 137 135 133 132 131 129 128

12 | 161 161 161 161 161 161 154 149 144 140 137 135 133 132 131 129 128

13 | 161 149 139 132 125 119 114 110 107 104 102 100 988 978 969 958 94.7

14 | 161 161 161 161 161 161 154 149 144 140 137 135 133 132 131 129 128

15 | 161 149 139 132 125 119 114 110 107 104 102 100 988 978 969 958 94.7

16 | 161 161 161 161 161 161 154 149 144 140 137 135 133 132 131 129 128

17 | 161 149 139 132 125 119 114 110 107 104 102 100 988 978 969 958 94.7

18 | 161 161 161 161 161 161 154 149 144 140 137 135 133 132 131 129 128

19 | 161 149 139 132 125 119 114 110 107 104 102 100 988 978 969 958 94.7

20 | 137 137 137 137 137 137 131 127 122 119 116 115 113 112 111 110 109

21 | 137 127 118 112 106 101 969 935 91.0 884 867 850 840 831 824 814 805

22 | 161 161 161 161 161 161 154 149 144 140 137 135 133 132 131 129 128

23 | 161 149 139 132 125 119 114 110 107 104 102 100 988 978 969 958 94.7

24 137 137 137 137 137 137 131 127 122 119 116 115 113 112 111 110 109

25 1137 127 118 112 106 101 969 935 91.0 884 867 850 840 831 824 814 805

26 | 161 161 161 161 161 161 161 160 157 155 153 152 151 149 149 148 146 121
27 | 161 152 142 137 133 129 125 123 121 119 118 117 116 116 115 115 114 113
28 | 161 161 161 161 161 161 161 160 157 155 153 152 151 149 149 148 146 121
29 | 161 152 142 137 133 129 125 123 121 119 118 117 116 116 115 115 114 113
30 | 161 161 161 161 161 161 161 160 157 155 153 152 151 149 149 148 146 121
31 | 161 152 142 137 133 129 125 123 121 119 118 117 116 116 115 115 114 113
32 | 161 161 161 161 161 161 161 160 157 155 153 152 151 149 149 148 146 121
33 | 161 161 161 161 161 161 161 160 157 155 153 152 151 149 149 148 146 121
34 | 161 152 142 137 133 129 125 123 121 119 118 117 116 116 115 115 114 113
35 | 137 137 137 137 137 137 137 135 133 131 130 129 128 127 127 126 124 102
36 | 137 129 121 117 113 110 107 104 103 101 101 994 986 986 979 973 965 957
37 | 137 137 137 137 137 137 137 135 133 131 130 129 128 127 127 126 124 102
38 | 137 129 121 117 113 110 107 104 103 101 101 994 986 986 979 973 965 957
39 | 161 161 161 161 161 161 161 160 157 155 153 152 151 149 149 148 146 121
40 | 161 152 142 137 133 129 125 123 121 119 118 117 116 116 115 115 114 113
41 | 168 168 168 168 168 166 164 162 160 157 154 152 150 147 146 144 143 142
42 1197 197 197 197 197 196 194 191 187 184 181 178 176 173 172 170 168 167
43 | 168 168 168 168 168 166 164 162 160 157 154 152 150 147 146 144 143 142
44 1197 197 197 197 197 196 194 191 187 184 181 178 176 173 172 170 168 167
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2013 SECTION II, PART D (METRIC)

Table 1B (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII
Maximum Allowable Stress Values S for Nonferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

Line

No. 500 525 550 575 600 625 650 675 700 725 750 775 800 825 850 875 900
1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26 981 76.1 56.8 45.1 36.5 29.3 23.9 19.6 157 13.1 10.6 845 6.81 528
27 198.1 76.1 56.8 45.1 36.5 29.3 23.9 19.6 157 13.1 10.6 845 6.81 5.28
28 981 76.1 56.8 45.1 36.5 29.3 23.9 19.6 157 13.1 10.6 845 6.81 528
29 (981 76.1 56.8 45.1 36.5 29.3 23.9 19.6 15.7 13.1 10.6 845 6.81 5.28
30 |98.1 76.1 56.8 45.1 36.5 29.3 23.9 19.6 157 13.1 10.6 845 6.81 5.28
31 981 76.1 56.8 45.1 36.5 29.3 23.9 19.6 157 13.1 10.6 845 6.81 5.28
32 1981 76.1 56.8 45.1 36.5 29.3 23.9 19.6 157 13.1 10.6 845 6.81 5.28
33 981 76.1 56.8 45.1 36.5 29.3 23.9 19.6 157 13.1 10.6 845 6.81 5.28
34 1981 76.1 56.8 45.1 36.5 29.3 23.9 19.6 157 13.1 10.6 845 6.81 528
35 |83.5 64.6 48.1 383 312 24.7 20.5 16.8 13.6 11.0 9.00 7.11 5.54 4.38
36 |83.5 64.6 481 383 312 24.7 20.5 16.8 13.6 11.0 9.00 7.11 5.54 4.38
37 1835 64.6 481 383 31.2 24.7 20.5 16.8 13.6 11.0 9.00 7.11 554 4.38
38 |83.5 64.6 481 383 312 24.7 20.5 16.8 13.6 11.0 9.00 7.11 5.54 4.38
39 981 76.1 56.8 45.1 36.5 29.3 23.9 19.6 157 13.1 10.6 845 6.81 528
40 |98.1 76.1 56.8 45.1 36.5 29.3 23.9 19.6 157 13.1 10.6 845 6.81 5.28
41 | 140 137 134 128 104 83.1 67.7 55.9 452 36.5 304 25.0

42 | 165 161 158 150 122 97.8 79.3 657 53.1 43.0 35.7 29.0

43 | 140 137 134 128 104 83.1 67.7 55.9 452 36.5 304 25.0

44 1165 161 158 150 122 97.8 79.3 657 53.1 43.0 35.7 29.0

217

‘panwiad sI uonnguisip 1o uonanpoJdal Jayuny oN

'Sgv Sdv Jasn pazuouyine Aq 00S0- 8T:60:£2 S2-80-ET0Z U0 papeojumop Adod siyL *(W09:19811Syda)y MMma) U] ‘OiIualds uoswoyl Aq Sgv 01 pasuadl| [eusrew payybuido)d



2013 SECTION II, PART D (METRIC)

Table 1B (Cont'd)

Section I; Section lll, Classes 2 and 3;* Section VIlII, Division 1; and Section XII

Maximum Allowable Stress Values S for Nonferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Alloy De-
Line Spec. sig./UNS Class/Condition/
No. Nominal Composition Product Form No. Type/Grade No. Temper
1 |59Ni-23Cr-16Mo Forged fittings SB-462 N06059 Solution ann.
2 | 59Ni-23Cr-16Mo Forged fittings SB-462 N06059 Solution ann.
3 | 59Ni-23Cr-16Mo Forgings SB-564 N06059 Solution ann.
4 [59Ni-23Cr-16Mo Forgings SB-564 N06059 Solution ann.
5 |59Ni-23Cr-16Mo Rod SB-574 N06059 Solution ann.
6 | 59Ni-23Cr-16Mo Rod SB-574 N06059 Solution ann.
7 |59Ni-23Cr-16Mo Plate, sheet, strip SB-575 N06059 Solution ann.
8 |59Ni-23Cr-16Mo Plate, sheet, strip SB-575 N06059 Solution ann.
9 |59Ni-23Cr-16Mo WId. pipe SB-619 N06059 Solution ann.
10 |59Ni-23Cr-16Mo WId. pipe SB-619 N06059 Solution ann.
11 |59Ni-23Cr-16Mo Smls. pipe & tube SB-622 N06059 Solution ann.
12 |59Ni-23Cr-16Mo Smls. pipe & tube SB-622 N06059 Solution ann.
13 |59Ni-23Cr-16Mo WId. tube SB-626 N06059 Solution ann.
14 |59Ni-23Cr-16Mo WId. tube SB-626 N06059 Solution ann.
15 |59Ni-23Cr-16Mo-1.6Cu Smls. & wld. fittings SB-366 N06200 Solution ann.
16 |59Ni-23Cr-16Mo-1.6Cu Forgings SB-462 N06200 Solution ann.
17 [59Ni-23Cr-16Mo-1.6Cu Forgings SB-462 N06200 Solution ann.
18 |59Ni-23Cr-16Mo-1.6Cu Forgings SB-564 N06200 Solution ann.
19 [59Ni-23Cr-16Mo-1.6Cu Forgings SB-564 N06200 Solution ann.
20 |59Ni-23Cr-16Mo-1.6Cu Rod SB-574 N06200 Solution ann.
21 |59Ni-23Cr-16Mo-1.6Cu Rod SB-574 N06200 Solution ann.
22 |59Ni-23Cr-16Mo-1.6Cu Plate, sheet, strip SB-575 N06200 Solution ann.
23 |59Ni-23Cr-16Mo-1.6Cu Plate, sheet, strip SB-575 N06200 Solution ann.
24 |59Ni-23Cr-16Mo-1.6Cu WId. pipe SB-619 N06200 Solution ann.
25 [59Ni-23Cr-16Mo-1.6Cu WId. pipe SB-619 N06200 Solution ann.
26 [59Ni-23Cr-16Mo-1.6Cu Smls. pipe & tube SB-622 N06200 Solution ann.
27 [59Ni-23Cr-16Mo-1.6Cu Smls. pipe & tube SB-622 N06200 Solution ann.
28 |59Ni-23Cr-16Mo-1.6Cu WId. tube SB-626 N06200 Solution ann.
29 |59Ni-23Cr-16Mo-1.6Cu WId. tube SB-626 N06200 Solution ann.
30 [60Ni-19Cr-19Mo-1.8Ta Smls. & wld. fittings SB-366 N06210 Solution ann.
31 |60Ni-19Cr-19Mo-1.8Ta Forgings SB-564 N06210 Solution ann.
32 |60Ni-19Cr-19Mo-1.8Ta Forgings SB-564 N06210 Solution ann.
33 |60Ni-19Cr-19Mo-1.8Ta Rod SB-574 N06210 Solution ann.
34 |60Ni-19Cr-19Mo-1.8Ta Rod SB-574 N06210 Solution ann.
35 [60Ni-19Cr-19Mo-1.8Ta Plate, sheet, strip SB-575 N06210 Solution ann.
36 [60Ni-19Cr-19Mo-1.8Ta Plate, sheet, strip SB-575 N06210 Solution ann.
37 |60Ni-19Cr-19Mo-1.8Ta WI1d. pipe SB-619 N06210 Solution ann.
38 |60Ni-19Cr-19Mo-1.8Ta WId. pipe SB-619 N06210 Solution ann.
39 |60Ni-19Cr-19Mo-1.8Ta Smls. pipe & tube SB-622 N06210 Solution ann.
40 |60Ni-19Cr-19Mo-1.8Ta Smls. pipe & tube SB-622 N06210 Solution ann.
41 |60Ni-19Cr-19Mo-1.8Ta WId. tube SB-626 N06210 Solution ann.
42 160Ni-19Cr-19Mo-1.8Ta WId. tube SB-626 N06210 Solution ann.
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2013 SECTION II, PART D (METRIC)

Table 1B (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII
Maximum Allowable Stress Values S for Nonferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Applicability and Max. Temperature

Limits
(NP = Not Permitted)
Min. Ten- Min. (SPT = Supports Only)
sile Yield External

Line Size/Thick- Strength, Strength, Pressure

No. ness, mm P-No. MPa MPa I I VIII-1 XII Chart No. Notes

1 43 690 310 NP NP 760 343  NFN-14 G23, T16

2 43 690 310 NP NP 760 343  NFN-14 G5, G23, T16

3 43 690 310 NP 427 760 343  NFN-14 G23, T16

4 43 690 310 NP 427 760 343  NFN-14 G5, G23, T16

5 43 690 310 NP 427 760 343  NFN-14 G23, T16

6 43 690 310 NP 427 760 343  NFN-14 G5, G23, T16

7 43 690 310 NP 427 760 343  NFN-14 G23,T16

8 43 690 310 NP 427 760 343  NFN-14 G5, G23, T16

9 43 690 310 NP 427 760 343  NFN-14 G14, G23, T16
10 43 690 310 NP 427 760 343  NFN-14 G5, G14, G23, T16
11 43 690 310 NP 427 760 343  NFN-14 G23, T16

12 43 690 310 NP 427 760 343  NFN-14 G5, G23, T16
13 43 690 310 NP 427 760 343  NFN-14 G14, G23, T16
14 43 690 310 NP 427 760 343  NFN-14 G5, G14, G23, T16
15 43 690 310 NP NP 427 NP NFN-10 G5, W12

16 43 690 310 NP NP 427 NP NFN-10

17 43 690 310 NP NP 427 NP NFN-10 G5

18 43 690 310 NP NP 427 NP NFN-10

19 43 690 310 NP NP 427 NP NFN-10 G5

20 43 690 310 NP NP 427 NP NFN-10

21 43 690 310 NP NP 427 NP NFN-10 G5

22 43 690 310 NP NP 427 NP NFN-10

23 43 690 310 NP NP 427 NP NFN-10 G5

24 43 690 310 NP NP 427 NP NFN-10 G14

25 43 690 310 NP NP 427 NP NFN-10 G5, G14

26 43 690 310 NP NP 427 NP NFN-10

27 43 690 310 NP NP 427 NP NFN-10 G5

28 43 690 310 NP NP 427 NP NFN-10 G14

29 43 690 310 NP NP 427 NP NFN-10 G5, G14

30 43 690 310 NP NP 427 NP NFN-14 G5, W12

31 43 690 310 NP NP 427 NP NFN-14

32 43 690 310 NP NP 427 NP NFN-14 G5

33 43 690 310 NP NP 427 NP NFN-14

34 43 690 310 NP NP 427 NP NFN-14 G5

35 43 690 310 NP NP 427 NP NFN-14

36 43 690 310 NP NP 427 NP NFN-14 G5

37 43 690 310 NP NP 427 NP NFN-14 G14

38 43 690 310 NP NP 427 NP NFN-14 G5, G14

39 43 690 310 NP NP 427 NP NFN-14

40 43 690 310 NP NP 427 NP NFN-14 G5

41 43 690 310 NP NP 427 NP NFN-14 G14

42 43 690 310 NP NP 427 NP NFN-14 G5, G14

219

‘panwiad sI uonnguisip 1o uonanpoJdal Jayuny oN

'Sgv Sdv Jasn pazuouyine Aq 00S0- 8T:60:£2 S2-80-ET0Z U0 papeojumop Adod siyL *(W09:19811Syda)y MMma) U] ‘OiIualds uoswoyl Aq Sgv 01 pasuadl| [eusrew payybuido)d



2013 SECTION II, PART D (METRIC)

Table 1B (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIlI, Division 1; and Section XII
Maximum Allowable Stress Values S for Nonferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

-30

Line to

No. 40 65 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475
1 197 191 184 179 174 169 165 161 157 154 150 146 142 139 135 132 128 125
2 | 197 197 197 197 197 196 194 191 187 184 181 178 176 173 172 170 168 167
3 1197 191 184 179 174 169 165 161 157 154 150 146 142 139 135 132 128 125
4 1197 197 197 197 197 196 194 191 187 184 181 178 176 173 172 170 168 167
5 1197 191 184 179 174 169 165 161 157 154 150 146 142 139 135 132 128 125
6 | 197 197 197 197 197 196 194 191 187 184 181 178 176 173 172 170 168 167
7 1197 191 184 179 174 169 165 161 157 154 150 146 142 139 135 132 128 125
8 |197 197 197 197 197 196 194 191 187 184 181 178 176 173 172 170 168 167
9 |168 163 157 152 147 143 140 137 134 131 127 124 121 118 115 112 109 106
10 | 168 168 168 168 168 166 164 162 160 157 154 152 150 147 146 144 143 142
11 | 197 191 184 179 174 169 165 161 157 154 150 146 142 139 135 132 128 125
12 | 197 197 197 197 197 196 194 191 187 184 181 178 176 173 172 170 168 167
13 | 168 163 157 152 147 143 140 137 134 131 127 124 121 118 115 112 109 106
14 | 168 168 168 168 168 166 164 162 160 157 154 152 150 147 146 144 143 142
15 | 197 197 197 191 185 182 180 179 177 175 174 172

16 | 197 184 171 159 148 139 136 133 131 130 129 128

17 | 197 197 197 191 185 182 180 179 177 175 174 172

18 | 197 184 171 159 148 139 136 133 131 130 129 128

19 | 197 197 197 191 185 182 180 179 177 175 174 172

20 | 197 184 171 159 148 139 136 133 131 130 129 128

21 | 197 197 197 191 185 182 180 179 177 175 174 172

22 1197 184 171 159 148 139 136 133 131 130 129 128

23 | 197 197 197 191 185 182 180 179 177 175 174 172

24 | 167 156 145 135 126 118 116 113 112 110 109 109

25 | 167 167 167 162 158 154 153 152 151 149 148 146

26 | 197 184 171 159 148 139 136 133 131 130 129 128

27 1197 197 197 191 185 182 180 179 177 175 174 172

28 | 167 156 145 135 126 118 116 113 112 110 109 109

29 | 167 167 167 162 158 154 153 152 151 149 148 146

30 | 197 197 197 197 196 191 186 183 180 175 170 166 163 160

31 | 197 192 182 175 169 157 146 137 133 129 126 123 121 118

32 | 197 197 197 197 196 191 186 183 180 175 170 166 163 160

33 [ 197 192 182 175 169 157 146 137 133 129 126 123 121 118

34 (197 197 197 197 196 191 186 183 180 175 170 166 163 160

35 | 197 192 182 175 169 157 146 137 133 129 126 123 121 118

36 | 197 197 197 197 196 191 186 183 180 175 170 166 163 160

37 | 167 163 155 149 143 133 124 117 113 110 107 105 102 101

38 | 167 167 167 167 167 162 158 155 153 149 145 141 138 136

39 [ 197 192 182 175 169 157 146 137 133 129 126 123 121 118

40 | 197 197 197 197 196 191 186 183 180 175 170 166 163 160

41 | 167 163 155 149 143 133 124 117 113 110 107 105 102 101

42 1167 167 167 167 167 162 158 155 153 149 145 141 138 136
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2013 SECTION II, PART D (METRIC)

Table 1B (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII

Maximum Allowable Stress Values S for Nonferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Line

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

500

525

550

575

600

625

650

675

700

725

750

775

800

825

850

875

900

N Ul WN -

122
165
122
165
122
165

122
165
104
140

122
165
104
140

119
161
119
161
119
161

119
161
101
137

119
161
101
137

117
158
117
158
117
158

117
158
99.3
134

117
158
99.3
134

115
150
115
150
115
150

115
150
97.9
128

115
150
97.9
128

112
122
112
122
112
122

112
122
95.1
104

112
122
95.1
104

97.8
97.8
97.8
97.8
97.8
97.8

97.8
97.8
83.1
83.1

97.8
97.8
83.1
83.1

79.3
79.3
79.3
79.3
79.3
79.3

79.3
79.3
67.7
67.7

79.3
79.3
67.7
67.7

65.7
65.7
65.7
65.7
65.7
65.7

65.7
65.7
55.9
55.9

65.7
65.7
55.9
55.9

53.1
53.1
53.1
53.1
53.1
53.1

531
531
45.2
452

531
53.1
45.2
45.2
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43.0
43.0
43.0
43.0
43.0
43.0

43.0
43.0
36.5
36.5

43.0
43.0
36.5
36.5

35.7
35.7
35.7
35.7
35.7
35.7

35.7
35.7
30.4
304

35.7
35.7
304
304

29.0
29.0
29.0
29.0
29.0
29.0

29.0
29.0
25.0
25.0

29.0
29.0
25.0
25.0
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2013 SECTION II, PART D (METRIC)

Table 1B (Cont'd)

Section I; Section lll, Classes 2 and 3;* Section VIlII, Division 1; and Section XII

Maximum Allowable Stress Values S for Nonferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Alloy De-
Line Spec. sig./UNS Class/Condition/
No. Nominal Composition Product Form No. Type/Grade No. Temper
1 |57Ni-22Cr-14W-2Mo-La Smls. & wld. fittings SB-366 N06230 Solution ann.
2 |57Ni-22Cr-14W-2Mo-La Plate, sheet, strip SB-435 N06230 Solution ann.
3 |57Ni-22Cr-14W-2Mo-La Plate, sheet, strip SB-435 N06230 Solution ann.
4 [57Ni-22Cr-14W-2Mo-La Forgings SB-564 N06230 Solution ann.
5 |57Ni-22Cr-14W-2Mo-La Forgings SB-564 N06230 Solution ann.
6 |57Ni-22Cr-14W-2Mo-La Bar SB-572 N06230 Solution ann.
7 | 57Ni-22Cr-14W-2Mo-La Bar SB-572 N06230 Solution ann.
8 [57Ni-22Cr-14W-2Mo-La WId. pipe SB-619 N06230 Solution ann.
9 |57Ni-22Cr-14W-2Mo-La WId. pipe SB-619 N06230 Solution ann.
10 |57Ni-22Cr-14W-2Mo-La Smls. pipe & tube SB-622 N06230 Solution ann.
11 |[57Ni-22Cr-14W-2Mo-La Smls. pipe & tube SB-622 N06230 Solution ann.
12 |57Ni-22Cr-14W-2Mo-La WId. tube SB-626 N06230 Solution ann.
13 |57Ni-22Cr-14W-2Mo-La WId. tube SB-626 N06230 Solution ann.
14 |61Ni-16Mo-16Cr Smls. & wld. fittings SB-366 N06455 Annealed
15 [61Ni-16Mo-16Cr Rod SB-574 N06455 Solution ann.
16 |61Ni-16Mo-16Cr Rod SB-574 N06455 Solution ann.
17 |61Ni-16Mo-16Cr Plate, sheet, strip SB-575 N06455 Solution ann.
18 |61Ni-16Mo-16Cr Plate, sheet, strip SB-575 N06455 Solution ann.
19 |61Ni-16Mo-16Cr WId. pipe SB-619 N06455 Solution ann.
20 [61Ni-16Mo-16Cr WId. pipe SB-619 N06455 Solution ann.
21 |61Ni-16Mo-16Cr Smls. pipe & tube SB-622 N06455 Solution ann.
22 |61Ni-16Mo-16Cr Smls. pipe & tube SB-622 N06455 Solution ann.
23 [61Ni-16Mo-16Cr WId. tube SB-626 N06455 Solution ann.
24 |61Ni-16Mo-16Cr WId. tube SB-626 N06455 Solution ann.
25 |[72Ni-15Cr-8Fe Smls. pipe & tube SB-167 N06600 Hot fin./ann.
26 |[72Ni-15Cr-8Fe Smls. pipe & tube SB-167 N06600 Hot fin./ann.
27 |72Ni-15Cr-8Fe Smls. & wld. fittings SB-366 N06600 Annealed
28 |[72Ni-15Cr-8Fe Smls. pipe & tube SB-167 N06600 Cold drawn/ann.
29 |72Ni-15Cr-8Fe Smls. pipe & tube SB-167 N06600 Cold drawn/ann.
30 |[72Ni-15Cr-8Fe Smls. pipe & tube SB-167 N06600 Hot fin./ann.
31 |72Ni-15Cr-8Fe Smls. pipe & tube SB-167 N06600 Hot fin./ann.
32 |72Ni-15Cr-8Fe Smls. pipe & tube SB-167 N06600 Hot fin./ann.
33 |72Ni-15Cr-8Fe Smls. tube SB-163 N06600 Annealed
34 |72Ni-15Cr-8Fe Smls. tube SB-163 N06600 Annealed
35 |72Ni-15Cr-8Fe Bar SB-166 N06600 Annealed
36 |72Ni-15Cr-8Fe Bar SB-166 N06600 Annealed
37 |72Ni-15Cr-8Fe Plate SB-168 N06600 Annealed
38 |72Ni-15Cr-8Fe Plate, sheet, strip SB-168 N06600 Annealed
39 |72Ni-15Cr-8Fe WId. tube SB-516 N06600 Annealed
40 [72Ni-15Cr-8Fe WId. tube SB-516 N06600 Annealed
41 |[72Ni-15Cr-8Fe Forgings SB-564 N06600
42 |172Ni-15Cr-8Fe Forgings SB-564 N06600 Annealed
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2013 SECTION II, PART D (METRIC)

Table 1B (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII
Maximum Allowable Stress Values S for Nonferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Applicability and Max. Temperature

Limits
(NP = Not Permitted)

Min. Ten- Min. (SPT = Supports Only)
sile Yield External
Line Size/Thick- Strength, Strength, Pressure
No. ness, mm P-No. MPa MPa I I VIII-1 XII Chart No. Notes
1 43 760 310 899 NP 982 343  NFN-24 G4, G5, G31, T15, W12
2 43 760 310 899 NP 982 343  NFN-24 G4, G31, T16
3 43 760 310 899 NP 982 343  NFN-24 G4, G5, G31, T15
4 43 760 310 899 NP 982 343  NFN-24 G4, G31, T16
5 43 760 310 899 NP 982 343  NFN-24 G4, G5, G31, T15
6 43 760 310 899 NP 982 343  NFN-24 G4, G31, T16
7 43 760 310 899 NP 982 343  NFN-24 G4, G5, G31, T15
8 43 760 310 899 NP 982 343  NFN-24 G4, G14, G32, T16
9 43 760 310 899 NP 982 343  NFN-24 G4, G5, G14, G32, T15
10 43 760 310 899 NP 982 343  NFN-24 G4, G31, T16
11 43 760 310 899 NP 982 343  NFN-24 G4, G5, G31, T15
12 43 760 310 899 NP 982 343  NFN-24 G4, G14, G32, T16
13 43 760 310 899 NP 982 343  NFN-24 G4, G5, G14, G32, T15
14 43 690 275 NP NP 427 343  NFN-14 G5, W12
15 43 690 275 NP NP 427 343  NFN-14
16 43 690 275 NP NP 427 343  NFN-14 G5
17 43 690 275 NP NP 427 343  NFN-14
18 43 690 275 NP NP 427 343  NFN-14 G5
19 43 690 275 NP NP 427 343  NFN-14 G14
20 43 690 275 NP NP 427 343  NFN-14 G5, G14
21 43 690 275 NP NP 427 343  NFN-14
22 43 690 275 NP NP 427 343  NFN-14 G5
23 43 690 275 NP NP 427 343  NFN-14 G14
24 43 690 275 NP NP 427 343  NFN-14 G5, G14
25 |>125 43 515 170 NP 427 649 343  NFN-4 T12
26 |>125 43 515 170 NP 427 649 343  NFN-4 G5, T11
27 43 550 205 NP NP 649 343  NFN-4 G5, T11, W12
28 |>125 43 550 205 NP 427 (CL 3 only) 649 343  NFN-4 T12
29 [>125 43 550 205 NP 427 (CL 3 only) 649 343  NFN-4 G5, T11
30 |.. 43 550 205 NP 427 NP NP NFN-4 G5
31 [=<125 43 550 205 NP 427 (CL 3 only) 649 343  NFN-4 G5, T11
32 |<125 43 550 205 NP NP 649 343  NFN-4 T12
33 |<75 43 550 240 649 427 649 343  NFN-4 G5, T11
34 |<75 43 550 240 649 NP 649 343  NFN-4 T11
35 43 550 240 649 427 649 343  NFN-4 G5, T11
36 43 550 240 649 NP 649 343  NFN-4 T11
37 43 550 240 649 427 649 343  NFN-4 G5, T11
38 43 550 240 649 NP 649 343  NFN-4 T11
39 43 550 240 NP NP 649 343  NFN-4 G14, T11
40 43 550 240 NP NP 649 343  NFN-4 G5, G14, T11
41 43 550 240 NP 427 NP NP NFN-4 G5
42 43 550 240 NP NP 649 343  NFN-4 T11
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2013 SECTION II, PART D (METRIC)

Table 1B (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIlI, Division 1; and Section XII
Maximum Allowable Stress Values S for Nonferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

-30

Line to

No. 40 65 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475
1 |207 207 207 207 207 207 207 207 207 206 206 203 200 197 196 195 195 195
2 | 207 200 193 188 182 176 171 166 161 157 153 150 148 146 145 144 144 144
3 |207 207 207 207 207 207 207 207 207 206 206 203 200 197 196 195 195 195
4 | 207 200 193 188 182 176 171 166 161 157 153 150 148 146 145 144 144 144
5 1207 207 207 207 207 207 207 207 207 206 206 203 200 197 196 195 195 195
6 | 207 200 193 188 182 176 171 166 161 157 153 150 148 146 145 144 144 144
7 1207 207 207 207 207 207 207 207 207 206 206 203 200 197 196 195 195 195
8 |176 170 164 159 155 150 145 141 137 133 130 128 126 124 123 123 122 122
9 |176 176 176 176 176 176 176 176 176 176 176 173 170 167 167 166 166 166
10 | 207 200 193 188 182 176 171 166 161 157 153 150 148 146 145 144 144 144
11 | 207 207 207 207 207 207 207 207 207 206 206 203 200 197 196 195 195 195
12 | 176 170 164 159 155 150 145 141 137 133 130 128 126 124 123 123 122 122
13 | 176 176 176 176 176 176 176 176 176 176 176 173 170 167 167 166 166 166
14 | 184 184 184 184 184 184 184 184 184 184 184 184 184 182 180 178 176

15 | 184 177 168 163 158 154 150 147 144 142 140 138 137 135 134 132 130

16 | 184 184 184 184 184 184 184 184 184 184 184 184 184 182 180 178 176

17 | 184 177 168 163 158 154 150 147 144 142 140 138 137 135 134 132 130

18 | 184 184 184 184 184 184 184 184 184 184 184 184 184 182 180 178 176

19 | 157 150 143 138 134 131 128 125 123 121 119 117 116 115 114 112 110

20 | 157 157 157 157 157 157 157 157 157 157 157 157 156 155 153 151 149

21 | 184 177 168 163 158 154 150 147 144 142 140 138 137 135 134 132 130

22 | 184 184 184 184 184 184 184 184 184 184 184 184 184 182 180 178 176

23 | 157 150 143 138 134 131 128 125 123 121 119 117 116 115 114 112 110

24 | 157 157 157 157 157 157 157 157 157 157 157 157 156 155 153 151 149

25 | 115 112 109 107 105 103 101 99.1 97.2 955 939 926 914 90.1 889 877 863 857
26 | 115 115 115 115 115 115 115 115 115 115 115 115 115 115 115 115 115 115
27 1138 138 138 138 138 138 138 138 138 138 138 138 138 138 138 138 138 120
28 | 138 135 131 129 126 124 121 119 117 115 113 111 109 108 107 105 104 103
29 (138 138 138 138 138 138 138 138 138 138 138 138 138 138 138 138 138 120
30 | 138 138 138 138 138 138 138 138 138 138 138 138 138 138 138 138 138
31 | 138 138 138 138 138 138 138 138 138 138 138 138 138 138 138 138 138 120
32 | 138 135 131 129 126 124 121 119 117 115 113 111 109 108 107 105 104 103
33 | 158 158 158 158 158 158 158 158 158 158 158 158 158 158 158 158 156 124
34 | 158 152 146 144 143 142 142 141 140 139 138 137 136 135 134 132 130 118
35 | 158 158 158 158 158 158 158 158 158 158 158 158 158 158 158 158 156 124
36 | 158 152 146 144 143 142 142 141 140 139 138 137 136 135 134 132 130 118
37 | 158 158 158 158 158 158 158 158 158 158 158 158 158 158 158 158 156 124
38 | 158 152 146 144 143 142 142 141 140 139 138 137 136 135 134 132 130 118
39 | 134 129 124 123 122 121 120 119 119 118 117 116 116 115 114 112 110 99.9
40 | 134 134 134 134 134 134 134 134 134 134 134 134 134 134 134 134 132 106
41 | 158 158 158 158 158 158 158 158 158 158 158 158 158 158 158 158 158
42 1158 152 146 144 143 142 142 141 140 139 138 137 136 135 134 132 130 118
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2013 SECTION II, PART D (METRIC)

Table 1B (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII
Maximum Allowable Stress Values S for Nonferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Stress, MPa (Multiply by 1000 to Obtain kPa), for Metal Temperature, °C, Not Exceeding

Line
No. 500 525 550 575 600 625 650 675 700 725 750 775 800 825 850 875 900

1 [195 195 195 183 153 128 107 89.7 74.7 61.9 50.8 41.1 32.6 252 18.9 13.8 10.2
2 144 144 144 144 144 128 107 89.7 74.7 61.9 50.8 41.1 32.8 252 18.9 13.8 10.2
3 [195 195 195 183 153 128 107 89.7 74.7 61.9 50.8 41.1 32.6 252 18.9 13.8 10.2
4 | 144 144 144 144 144 128 107 89.7 74.7 61.9 50.8 41.1 32.8 252 18.9 13.8 10.2
5 [195 195 195 183 153 128 107 89.7 74.7 61.9 50.8 41.1 32.6 252 18.9 13.8 10.2
6 | 144 144 144 144 144 128 107 89.7 74.7 61.9 50.8 41.1 32.8 252 18.9 13.8 10.2
7 [195 195 195 183 153 128 107 89.7 74.7 61.9 50.8 41.1 32.6 252 18.9 13.8 102
8 |122 122 122 122 122 109 91.0 76.2 63.5 52.6 43.2 34.9 27.7 214 16.1 11.7 8.67
9 |166 166 166 156 130 109 91.0 76.2 63.5 52.6 43.2 34.9 27.7 214 16.1 11.7 8.67

10 (144 144 144 144 144 128 107 89.7 74.7 61.9 50.8 41.1 32.8 252 18.9 13.8 10.2
11 | 195 195 195 183 153 128 107 89.7 74.7 61.9 50.8 41.1 32.6 252 18.9 13.8 10.2
12 122 122 122 122 122 109 91.0 76.2 63.5 52.6 43.2 34.9 27.7 214 16.1 11.7 8.67
13 [ 166 166 166 156 130 109 91.0 76.2 63.5 52.6 43.2 34.9 27.7 214 16.1 11.7 8.67

14
15
16
17
18

19
20
21
22
23
24

25 [79.7 59.8 40.1 26.9 19.0 14.8 13.8
26 [87.5 59.8 40.1 26.9 19.0 14.8 13.8
27 |86.1 58.3 40.0 26.8 19.0 14.8 13.8

28 [86.1 58.3 40.0 26.8 19.0 14.8 13.8
29 |86.1 58.3 40.0 26.8 19.0 14.8 13.8
31 |86.1 58.3 40.0 26.8 19.0 14.8 13.8
32 |86.1 58.3 40.0 26.8 19.0 14.8 13.8

33 [86.5 58.7 40.0 26.8 19.0 14.8 13.8
34 [86.5 58.7 40.0 26.8 19.0 14.8 13.8
35 [86.5 58.7 40.0 26.8 19.0 14.8 13.8
36 [86.5 58.7 40.0 26.8 19.0 14.8 13.8
37 [86.5 58.7 40.0 26.8 19.0 14.8 13.8
38 [86.5 58.7 40.0 26.8 19.0 14.8 13.8

39 |734 50.1 34.1 22.7 16.5 12.7 11.7
40 |734 50.1 34.1 22.7 16.5 12.7 11.7
42 186.5 58.7 40.0 26.8 19.0 14.8 13.8
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2013 SECTION II, PART D (METRIC)

Table 1B (Cont'd)

Section I; Section lll, Classes 2 and 3;* Section VIlII, Division 1; and Section XII

Maximum Allowable Stress Values S for Nonferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Alloy De-

Line Spec. sig./UNS Class/Condition/
No. Nominal Composition Product Form No. Type/Grade No. Temper

1 |72Ni-15Cr-8Fe Smls. pipe & tube SB-167 N06600 Cold drawn/ann.

2 |72Ni-15Cr-8Fe Smls. pipe & tube SB-167 N06600 Cold drawn/ann.

3 | 72Ni-15Cr-8Fe WI1d. pipe SB-517 N06600 Cold drawn/ann.

4 |72Ni-15Cr-8Fe WId. pipe SB-517 N06600 Cold drawn/ann.

5 |72Ni-15Cr-8Fe Bar, rod SB-166 N06600 Hot fin.

6 |72Ni-15Cr-8Fe Bar, rod SB-166 N06600 Hot fin.

7 |72Ni-15Cr-8Fe Plate, sheet, strip SB-168 N06600 Hot rolled

8 |72Ni-15Cr-8Fe Plate, sheet, strip SB-168 N06600 Hot rolled

9 |[60Ni-23Cr-Fe Smls. tube SB-163 N06601 Annealed

10 |60Ni-23Cr-Fe Smls. tube SB-163 N06601 Annealed

11 |60Ni-23Cr-Fe Bar SB-166 N06601 Annealed

12 | 60Ni-23Cr-Fe Bar SB-166 N06601 Annealed

13 |60Ni-23Cr-Fe Smls. pipe & tube SB-167 N06601 Annealed

14 |60Ni-23Cr-Fe Smls. pipe & tube SB-167 N06601 Annealed

15 |60Ni-23Cr-Fe Plate, sheet, strip SB-168 N06601 Annealed

16 |60Ni-23Cr-Fe Plate, sheet, strip SB-168 N06601 Annealed

17 |[52Ni-22Cr-13Co-9Mo Bar, rod SB-166 N06617 Annealed

18 |52Ni-22Cr-13Co-9Mo Bar, rod SB-166 N06617 Annealed

19 |[52Ni-22Cr-13Co-9Mo Smls. pipe & tube SB-167 N06617 Annealed

20 [52Ni-22Cr-13Co-9Mo Smls. pipe & tube SB-167 N06617 Annealed

21 |52Ni-22Cr-13Co-9Mo Plate, sheet, strip SB-168 N06617 Annealed

22 |52Ni-22Cr-13Co-9Mo Plate, sheet, strip SB-168 N06617 Annealed

23 |52Ni-22Cr-13Co-9Mo Forgings SB-564 N06617 Annealed

24 |52Ni-22Cr-13Co-9Mo Forgings SB-564 N06617 Annealed

25 |60Ni-22Cr-9Mo-3.5Cb Plate, sheet, strip SB-443 2 N06625 Solution ann.

26 [60Ni-22Cr-9Mo-3.5Cb Plate, sheet, strip SB-443 2 N06625 Solution ann.

27 |60Ni-22Cr-9Mo-3.5Cb Smls. pipe & tube SB-444 2 N06625 Solution ann.

28 [60Ni-22Cr-9Mo-3.5Cb Smls. pipe & tube SB-444 2 N06625 Solution ann.

29 |60Ni-22Cr-9Mo-3.5Cb Bar SB-446 2 N06625 Solution ann.

30 |60Ni-22Cr-9Mo-3.5Cb Bar SB-446 2 N06625 Solution ann.

31 |60Ni-22Cr-9Mo-3.5Cb Smls. & wld. fittings SB-366 N06625 Annealed

32 | 60Ni-22Cr-9Mo-3.5Cb Bar SB-446 1 N06625 Annealed

33 |60Ni-22Cr-9Mo-3.5Cb Forgings SB-564 N06625 Annealed

34 |[60Ni-22Cr-9Mo-3.5Cb Plate, sheet, strip SB-443 1 N06625 Annealed

35 |60Ni-22Cr-9Mo-3.5Cb Plate, sheet, strip SB-443 1 N06625 Annealed

36 |60Ni-22Cr-9Mo-3.5Cb Smls. pipe SB-444 1 N06625 Annealed

37 |60Ni-22Cr-9Mo-3.5Cb Bar SB-446 1 N06625 Annealed

38 |60Ni-22Cr-9Mo-3.5Cb Forgings SB-564 N06625 Annealed

39 |60Ni-22Cr-9Mo-3.5Cb WId. tube SB-704 N06625 Annealed

40 [60Ni-22Cr-9Mo-3.5Cb WId. pipe SB-705 1 N06625 Annealed
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2013 SECTION II, PART D (METRIC)

Table 1B (Cont'd)
Section I; Section lll, Classes 2 and 3;* Section VIII, Division 1; and Section XII
Maximum Allowable Stress Values S for Nonferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

Applicability and Max. Temperature

Limits
(NP = Not Permitted)
Min. Ten- Min. (SPT = Supports Only)
sile Yield External

Line Size/Thick- Strength, Strength, Pressure

No. ness, mm P-No. MPa MPa I I VIII-1 XII Chart No. Notes

1 |<125 43 550 240 649 427 (Cl 3 only) 649 343  NFN-4 T11

2 |[=125 43 550 240 649 427 649 343  NFN-4 G5, T11

3 43 550 240 NP NP 649 343  NFN-4 G14, T11

4 43 550 240 NP NP 649 343  NFN-4 G5, G14, T11

5 43 585 240 649 427 (Cl 3 only) 649 343  NFN-4 T13

6 43 585 240 649 427 (Cl 3 only) 649 343  NFN-4 G5, T12

7 43 585 240 649 427 (Cl 3 only) 649 343  NFN-4 G20, T13

8 43 585 240 649 427 (Cl 3 only) 649 343  NFN-4 G5, G20, T12

9 |[<750.D. 43 552 207 899 NP 899 NP NFN-4 G4, T14

10 |<75 0.D. 43 552 207 899 NP 899 NP NFN-4 G4, G5, T13

11 43 552 207 899 NP 899 NP NFN-4 G4, T14

12 43 552 207 899 NP 899 NP NFN-4 G4, G5, T13

13 43 552 207 899 NP 899 NP NFN-4 G4, T14

14 43 552 207 899 NP 899 NP NFN-4 G4, G5, T13

15 43 552 207 899 NP 899 NP NFN-4 G4, T14

16 43 552 207 899 NP 899 NP NFN-4 G4, G5, T13

17 43 655 240 899 NP 982 NP NFN-4 G4, G29, T18

18 43 655 240 899 NP 982 NP NFN-4 G4, G5, G29, T17
19 43 655 240 899 NP 982 NP NFN-4 G4, G29, T18

20 43 655 240 899 NP 982 NP NFN-4 G4, G5, G29, T17
21 43 655 240 899 NP 982 NP NFN-4 G4, G29, T18

22 43 655 240 899 NP 982 NP NFN-4 G4, G5, G29, T17
23 43 655 240 899 NP 982 NP NFN-4 G4, G29, T18

24 43 655 240 899 NP 982 NP NFN-4 G4, G5, G29, T17
25 43 690 275 593 NP 871 343  NFN-22 G4, G5, G23, T17, W13
26 43 690 275 593 NP 871 343  NFN-22 G4, G23, T18, W13
27 43 690 275 593 NP 871 343  NFN-22 G4, G5, G23, T17, W13
28 43 690 275 593 NP 871 343  NFN-22 G4, G23, T18, W13
29 43 690 275 593 NP 871 343  NFN-22 G4, G5, G23, T17, W13
30 43 690 275 593 NP 871 343  NFN-22 G4, G23, T18, W13
31 |.. 43 760 345 593 NP 649 343  NFN-17 G23, T16, W12

32 [100 <t <250 43 760 345 593 427 649 343  NFN-17 G23, T16

33 [100 <t <250 43 760 345 593 427 649 343  NFN-17 G23, T16

34 43 760 380 593 427 649 343  NFN-17 G23, T16

35 43 825 415 593 NP 649 343  NFN-17 G22, G23, T16

36 |.. 43 825 415 593 427 649 343  NFN-17 G23, T16

37 [<100 43 825 415 593 427 649 343  NFN-17 G22, G23, T16

38 [<100 43 825 415 593 427 649 343  NFN-17 G22, G23, T16

39 43 825 415 593 427 649 343  NFN-17 G14, G23, T16

40 43 825 415 593 NP 649 343  NFN-17 G14, G23, T16
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