


A N I N T E R N A T I O N A L C O D E

2007 ASME Boiler &
Pressure Vessel Code
2008a Addenda July 1, 2008

II
Part B
Nonferrous Material
Specifications

MATERIALS
ASME Boiler and Pressure Vessel Committee
Subcommittee on Materials

U02BW8Copyright      2008 by the American Society of Mechanical Engineers.
No reproduction may be made of this material without written consent of ASME.

c



Date of Issuance: July 1, 2008

This international code or standard was developed under procedures accredited as meeting the criteria for American National
Standards and it is an American National Standard. The Standards Committee that approved the code or standard was balanced
to assure that individuals from competent and concerned interests have had an opportunity to participate. The proposed code
or standard was made available for public review and comment that provides an opportunity for additional public input from
industry, academia, regulatory agencies, and the public-at-large.

ASME does not “approve,” “rate,” or “endorse” any item, construction, proprietary device, or activity.
ASME does not take any position with respect to the validity of any patent rights asserted in connection with any items

mentioned in this document, and does not undertake to insure anyone utilizing a standard against liability for infringement of
any applicable letters patent, nor assume any such liability. Users of a code or standard are expressly advised that determination
of the validity of any such patent rights, and the risk of infringement of such rights, is entirely their own responsibility.

Participation by federal agency representative(s) or person(s) affiliated with industry is not to be interpreted as government
or industry endorsement of this code or standard.

ASME accepts responsibility for only those interpretations of this document issued in accordance with the established ASME
procedures and policies, which precludes the issuance of interpretations by individuals.

The footnotes in this document are part of this American National Standard.

The Specifications published and copyrighted by the American Society for Testing and Materials are reproduced with the
Society’s permission.

No part of this document may be reproduced in any form, in an electronic retrieval system or
otherwise, without the prior written permission of the publisher.

Library of Congress Catalog Card Number: 56-3934
Printed in the United States of America

The American Society of Mechanical Engineers
Three Park Avenue, New York, NY 10016-5990

Copyright © 2008 by
THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS

All rights reserved

Copyright      2008 by the American Society of Mechanical Engineers.
No reproduction may be made of this material without written consent of ASME.

c



2007 ASME
BOILER AND PRESSURE VESSEL CODE

SECTIONS

I Rules for Construction of Power Boilers

II Materials
Part A — Ferrous Material Specifications
Part B — Nonferrous Material Specifications
Part C — Specifications for Welding Rods, Electrodes, and Filler Metals
Part D — Properties (Customary)
Part D — Properties (Metric)

III Rules for Construction of Nuclear Facility Components
Subsection NCA — General Requirements for Division 1 and Division 2
Division 1
Subsection NB — Class 1 Components
Subsection NC — Class 2 Components
Subsection ND — Class 3 Components
Subsection NE — Class MC Components
Subsection NF — Supports
Subsection NG — Core Support Structures
Subsection NH — Class 1 Components in Elevated Temperature Service
Appendices

Division 2 — Code for Concrete Containments

Division 3 — Containments for Transportation and Storage of Spent Nuclear Fuel
and High Level Radioactive Material and Waste

IV Rules for Construction of Heating Boilers

V Nondestructive Examination

VI Recommended Rules for the Care and Operation of Heating Boilers

VII Recommended Guidelines for the Care of Power Boilers

VIII Rules for Construction of Pressure Vessels
Division 1
Division 2 — Alternative Rules
Division 3 — Alternative Rules for Construction of High Pressure Vessels

IX Welding and Brazing Qualifications

X Fiber-Reinforced Plastic Pressure Vessels

XI Rules for Inservice Inspection of Nuclear Power Plant Components

XII Rules for Construction and Continued Service of Transport Tanks

iii



ADDENDA

Colored-sheet Addenda, which include additions and
revisions to individual Sections of the Code, are published
annually and will be sent automatically to purchasers of
the applicable Sections up to the publication of the 2010
Code. The 2007 Code is available only in the loose-leaf
format; accordingly, the Addenda will be issued in the
loose-leaf, replacement-page format.

INTERPRETATIONS

ASME issues written replies to inquiries concerning
interpretation of technical aspects of the Code. The Inter-
pretations for each individual Section will be published
separately and will be included as part of the update service
to that Section. Interpretations of Section III, Divisions 1
and 2, will be included with the update service to Subsec-
tion NCA.

iv

Interpretations of the Code are distributed annually in
July with the issuance of the edition and subse-
quent addenda. Interpretations posted in January at
www.cstools.asme.org/interpretations are included in the
July distribution.

CODE CASES

The Boiler and Pressure Vessel Committee meets regu-
larly 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 2007 Code Cases book: “Boilers and
Pressure Vessels” and “Nuclear Components.” Supple-
ments will be sent automatically to the purchasers of the
Code Cases books up to the publication of the 2010 Code.



SUMMARY OF CHANGES

Addenda to the 2007 Edition of the Code are issued in the form of replacement pages. Revisions, additions, or
deletions are incorporated directly into the affected pages. It is advisable, however, that all replaced pages be
retained for reference.

Replace or insert the pages listed. Changes given below are identified on the pages by a margin note, A08,
placed next to the affected area. Revisions to the 2007 Edition are indicated by 07. For the listing below, the
Page references the affected area. A margin note, A08, placed next to the heading indicates Location. Revisions
are listed under Change.

The Record Numbers listed below are explained in more detail in “List of Changes in Record Number Order”
following the Summary of Changes.

Page Location Change (Record Number)

xv–xxv Roster Updated to reflect 2008 Addenda

xxvii Personnel Updated to reflect 2008 Addenda

xxxi–xxxv Specifications Listed Updated to reflect 2008 Addenda
by Materials

xlv–lii Guideline on Updated to reflect 2008 Addenda
Acceptable ASTM
Editions

19–26.1 SB-42 Revised in its entirety (07-1548)

27–34 SB-43 Revised in its entirety (07-1379)

36 SB-61 Errata to correct outside running head (07-1269)

93–104 SB-127 Revised in its entirety (07-1380)

105–108.2 SB-135 Revised in its entirety (07-1381)

137–144 SB-160 Revised in its entirety (07-1549)

175–186.1 SB-164 Revised in its entirety (07-1545)

203–208 SB-167 Revised in its entirety (07-1309)

209–222 SB-168 Revised in its entirety (07-1311)

237–246.1 SB-187/SB-187M Revised in its entirety (07-1382)

389–397 SB-251 Revised in its entirety (07-1384)

399–412 SB-265 Revised in its entirety (07-406)

413–416.3 SB-271 Revised in its entirety (07-1385)

495–502.2 SB-366 Errata to add ASTM revision 06b in its entirety (07-1264)

613–618.1 SB-446 Revised in its entirety (07-1546)

703–710 SB-511 Revised in its entirety (07-1550)

723–727 SB-523/SB-523M Revised in its entirety (07-1586)

769–780.1 SB-551/SB-551M Revised in its entirety (07-1587)

915–919 SB-658/SB-658M Revised in its entirety (07-1588)

969–975 SB-691 Revised in its entirety (07-1589)
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Page Location Change (Record Number)

1116.1–1116.12 SF-468 Added (07-324)

1116.13–1116.23 SF-468M Added (07-324)

1119 Nonmandatory Revised (05-533)
Appendix A
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LIST OF CHANGES IN RECORD NUMBER ORDER

Record Number Change

05-533 Updated Nonmandatory Appendix A.
07-324 New specifications added. Identical with ASTM F 468-06 and ASTM F 468M-06 except that certification

has been made mandatory.
07-406 ASME SB-265 updated to later 2006b version of ASTM B 265 for all grades except for section 15.1 which

requires mandatory certification.
07-1264 Errata to include ASTM B 366-04b.
07-1269 Errata to correct Specification Designation Header for SB-61.
07-1309 ASME SB-167 updated to later 2006 version of ASTM B 167.
07-1311 ASME SB-168 updated to later 2006 version of ASTM B 168.
07-1379 ASME SB-43 updated to later 1998 (Reapproved 2004) version of ASTM B 43.
07-1380 ASME SB-127 updated to later 2005 version of ASTM B 127.
07-1381 ASME SB-135 updated to later 2002 version of ASTM B 135.
07-1382 ASME SB-187/SB-187M updated to later 2006 version of ASTM B 187/B 187M.
07-1384 ASME SB-251 updated to later 2002E1 version of ASTM B 251.
07-1385 ASME SB-271 updated to later 2006 version of ASTM B 271.
07-1545 ASME SB-164 updated to later 2003 version of ASTM B 164.
07-1546 ASME SB-446 updated to later 2003 version of ASTM B 446.
07-1548 ASME SB-42 updated to later 2002E1 version of ASTM B 42.
07-1549 ASME SB-160 updated to later 2005 version of ASTM B 160.
07-1550 ASME SB-511 updated to later 2001 (Reapproved 2005) version of ASTM B 511.
07-1586 ASME SB-523/SB-523M updated to later 2007 version of ASTM B 523/B 523M.
07-1587 ASME SB-551/SB-551M updated to later 2007 version of ASTM B 551/B 551M.
07-1588 ASME SB-658/SB-658M updated to later 2006 version of ASTM B 658/B 658M.
07-1589 ASME SB-691 updated to later 2002 (Reapproved 2007) version of ASTM B 691.
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FOREWORD

The American Society of Mechanical Engineers set up a
committee in 1911 for the purpose of formulating standard
rules for the construction of steam boilers and other pres-
sure vessels. This committee is now called the Boiler and
Pressure Vessel Committee.

The Committee’s function is to establish rules of safety,
relating only to pressure integrity, governing the construc-
tion1 of boilers, pressure vessels, transport tanks and
nuclear components, and inservice inspection for pressure
integrity of nuclear components and transport tanks, and
to interpret these rules when questions arise regarding their
intent. This code does not address other safety issues relat-
ing to the construction of boilers, pressure vessels, transport
tanks and nuclear components, and the inservice inspection
of nuclear components and transport tanks. The user of
the Code should refer to other pertinent codes, standards,
laws, regulations, or other relevant documents. With few
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 envi-
ronments. Recognizing this, the Committee has approved
a wide variety of construction rules in this Section to allow
the user or his designee to select those which will provide
a pressure vessel having a margin for deterioration in ser-
vice so as to give a reasonably long, safe period of use-
fulness. Accordingly, it is not intended that this Section
be used as a design handbook; rather, engineering judgment
must be employed in the selection of those sets of Code
rules suitable to any specific service or need.

This Code contains mandatory requirements, specific
prohibitions, and nonmandatory guidance for construction
activities. The Code does not address all aspects of these
activities and those aspects which are not specifically
addressed should not be considered prohibited. The Code
is not a handbook and cannot replace education, experi-
ence, and the use of engineering judgment. The phrase
engineering judgment refers to technical judgments made
by knowledgeable designers 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.

1 Construction, as used in this Foreword, is an all-inclusive term com-
prising materials, design, fabrication, examination, inspection, testing,
certification, and pressure relief.
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The Committee recognizes that tools and techniques
used for design and analysis change as technology prog-
resses 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 comput-
ers 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 they
are responsible for the application of these programs to
their design.

The Code does not fully address tolerances. When
dimensions, sizes, or other parameters are not specified
with tolerances, the values of these parameters are consid-
ered nominal and allowable tolerances or local variances
may be considered acceptable when based on engineering
judgment and standard practices as determined by the
designer.

The Boiler and Pressure Vessel Committee deals with
the care and inspection of boilers and pressure vessels in
service only to the extent of providing suggested rules of
good practice as an aid to owners and their inspectors.

The rules established by the Committee are not to be
interpreted as approving, recommending, or endorsing any
proprietary 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 Boiler and Pressure Vessel Committee meets regu-
larly to consider revisions of the rules, new rules as dictated
by technological development, Code Cases, and requests
for interpretations. Only the Boiler and Pressure Vessel
Committee has the authority to provide official interpreta-
tions 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 guideline covering prepara-
tion of technical inquiries). Proposed revisions to the Code
resulting from inquiries will be presented to the Main Com-
mittee for appropriate action. The action of the Main Com-
mittee becomes effective only after confirmation by letter
ballot of the Committee and approval by ASME.



Proposed revisions to the Code approved by the Commit-
tee are submitted to the American National Standards Insti-
tute and published at http://cstools.asme.org/csconnect/
public/index.cfm?PublicReviewpRevisions to invite com-
ments from all interested persons. After the allotted time
for public review and final approval by ASME, revisions
are published annually in Addenda to the Code.

Code Cases may be used in the construction of compo-
nents to be stamped with the ASME Code symbol begin-
ning with the date of their approval by ASME.

After Code revisions are approved by ASME, they may
be used beginning with the date of issuance shown on
the Addenda. Revisions, except for revisions to material
specifications in Section II, Parts A and B, become manda-
tory six months after such date of issuance, except for
boilers or pressure vessels contracted for prior to the end
of the six-month period. Revisions to material specifica-
tions are originated by the American Society for Testing
and Materials (ASTM) and other recognized national or
international organizations, and are usually adopted by
ASME. However, those revisions may or may not have
any effect on the suitability of material, produced to earlier
editions of specifications, for use in ASME construction.
ASME material specifications approved for use in each
construction Code are listed in the Guidelines for Accept-
able ASTM Editions in Section II, Parts A and B. These
Guidelines list, for each specification, the latest edition
adopted by ASME, and earlier and later editions considered
by ASME to be identical for ASME construction.

The Boiler and Pressure Vessel Committee in the formu-
lation of its rules and in the establishment of maximum
design and operating pressures considers materials, con-
struction, methods of fabrication, inspection, and safety
devices.

The Code Committee does not rule on whether a compo-
nent 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 con-
cerning the interpretation of the Code are to be directed
to the ASME Boiler and Pressure Vessel Committee.
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ASME is to be notified should questions arise concerning
improper use of an ASME Code symbol.

The specifications for materials given in Section II are
identical with or similar to those of specifications published
by ASTM, AWS, and other recognized national or interna-
tional organizations. When reference is made in an ASME
material specification to a non-ASME specification for
which a companion ASME specification exists, the refer-
ence shall be interpreted as applying to the ASME material
specification. Not all materials included in the material
specifications in Section II have been adopted for Code
use. Usage is limited to those materials and grades adopted
by at least one of the other Sections of the Code for applica-
tion under rules of that Section. All materials allowed by
these various Sections and used for construction within the
scope of their rules shall be furnished in accordance with
material specifications contained in Section II or referenced
in the Guidelines for Acceptable ASTM Editions in Section
II, Parts A and B, except where otherwise provided in Code
Cases or in the applicable Section of the Code. Materials
covered by these specifications are acceptable for use in
items covered by the Code Sections only to the degree
indicated in the applicable Section. Materials for Code use
should preferably be ordered, produced, and documented
on this basis; Guideline for Acceptable ASTM Editions in
Section II, Part A and Guideline for Acceptable ASTM
Editions in Section II, Part B list editions of ASME and
year dates of specifications that meet ASME requirements
and which may be used in Code construction. Material
produced to an acceptable specification with requirements
different from the requirements of the corresponding speci-
fications listed in the Guideline for Acceptable ASTM
Editions in Part A or Part B may also be used in accordance
with the above, provided the material manufacturer or ves-
sel manufacturer certifies with evidence acceptable to the
Authorized Inspector that the corresponding requirements
of specifications listed in the Guideline for Acceptable
ASTM Editions in Part A or Part B have been met. Material
produced to an acceptable material specification is not
limited as to country of origin.

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



STATEMENT OF POLICY

ON THE USE OF CODE SYMBOLS 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 recogni-
tion of organizations so authorized. An organization hold-
ing authorization to perform various activities in
accordance with the requirements of the Code may state
this capability in its advertising literature.

Organizations that are authorized to use Code Symbols
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 Autho-
rization. It is the aim of the Society to maintain the standing
of the Code Symbols for the benefit of the users, the
enforcement jurisdictions, and the holders of the symbols
who comply with all requirements.

Based on these objectives, the following policy has been
established on the usage in advertising of facsimiles of the
symbols, Certificates of Authorization, and reference to
Code construction. The American Society of Mechanical
Engineers does not “approve,” “certify,” “rate,” or

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 mate-
rials, design, fabrication, examination, inspection, and
stamping. Items constructed in accordance with all of the
applicable rules of the Code are identified with the official
Code Symbol Stamp described in the governing Section
of the Code.

Markings such as “ASME,” “ASME Standard,” or any
other marking including “ASME” or the various Code
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“endorse” any item, construction, or activity and there shall
be no statements or implications that might so indicate. An
organization holding a Code Symbol 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.”

The ASME Symbol 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 associa-
tion or a society, or by a holder of a Code Symbol who
may also use the facsimile in advertising to show that
clearly specified items will carry the symbol. General usage
is permitted only when all of a manufacturer’s items are
constructed under the rules.

The ASME logo, which is the cloverleaf with the letters
ASME within, shall not be used by any organization other
than ASME.

Symbols shall not be used on any item that is not con-
structed in accordance with all of the applicable require-
ments 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 complying with ASME requirements should
not refer to ASME or they should clearly identify all excep-
tions to the ASME requirements.
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PREFACE

The American Society of Mechanical Engineers
(ASME) and the American Society for Testing and Materi-
als (ASTM) have cooperated for more than fifty years in the
preparation of material specifications adequate for safety in
the field of pressure equipment for ferrous and nonferrous
materials, contained in Section II (Part A — Ferrous and
Part B — Nonferrous) of the ASME Boiler and Pressure
Vessel Code.

The evolution of this cooperative effort is contained in
Professor A. M. Greene’s “History of the ASME Boiler
Code,” which was published as a series of articles in
Mechanical Engineering from July 1952 through August
1953 and is now available from ASME in a special bound
edition. The following quotations from this history, which
was based upon the minutes of the ASME Boiler and
Pressure Vessel Committee, will help focus on the coopera-
tive nature of the specifications found in Section II, Mate-
rial Specifications.

“General discussion of material specifications compris-
ing Paragraphs 1 to 112 of Part 2 and the advisability of
having them agree with ASTM specifications,” (1914).

“ASME Subcommittee appointed to confer with ASTM,”
(1916).

“Because of this cooperation the specifications of the
1918 Edition of the ASME Boiler Code were more nearly
in agreement with ASTM specifications. In the 1924 Edition
of the Code, 10 specifications were in complete agreement
with ASTM specifications, 4 in substantial agreement and
2 covered materials for which ASTM had no corresponding
specifications.”

“In Section II, Material Specifications, the paragraphs
were given new numbers beginning with S-1 and extending
to S-213,” (1925).

“Section II was brought into agreement with changes
made in the latest ASTM specifications since 1921,”
(1932).

“The Subcommittee on Material Specifications arranged
for the introduction of the revisions of many of the specifi-
cations so that they would agree with the latest form of
the earlier ASTM specifications...,” (1935).

From the preceding, it is evident that many of the mate-
rial specifications were prepared by the Boiler and Pressure
Vessel Code Committees, then subsequently, by coopera-
tive action, modified and identified as ASTM specifica-
tions. Section II, Parts A and B, currently contain many

xxix

material specifications which are identical with the corres-
ponding ASTM specifications and some which have been
modified for Code usage. Many of these specifications are
published in dual format. That is, they contain both U.S.
Customary units and SI units. The metrication protocols
followed in the specifications are those adopted by ASTM,
and are usually to the rules of IEEE/ASTM 10-1997, Stan-
dard for the Use of the International System of Units (SI):
The Modern Metric System.

In 1969, the American Welding Society began publica-
tion of specifications for welding rods, electrodes, and filler
metals, hitherto issued by ASTM. The Boiler and Pressure
Vessel Committee has recognized this new arrangement,
and is now working with AWS on these specifications.
Section II, Part C, contains the welding material specifica-
tions approved for Code use.

In 1992, the ASME Board of Pressure Technology Codes
and Standards endorsed the use of non-ASTM material for
Boiler and Pressure Vessel Code applications. It is the
intent to follow the procedures and practices currently in
use to implement the adoption of non-ASTM materials.

All identical specifications are indicated by the
ASME/originating organization symbols. The specifica-
tions prepared and copyrighted by ASTM, AWS, and other
originating organizations are reproduced in the Code with
the permission of the respective Society. The ASME Boiler
and Pressure Vessel Committee has given careful consider-
ation to each new and revised specification, and has made
such changes as they deemed necessary to make the speci-
fication adaptable for Code usage. In addition, ASME has
furnished ASTM with the basic requirements that should
govern many proposed new specifications. Joint action will
continue an effort to make the ASTM, AWS, and ASME
specifications identical.

To assure that there will be a clear understanding on the
part of the users of Section II, ASME publishes both the
identical specifications and those amended for Code usage
in three parts every three years, in the same page size to
match the other sections of the Code, and Addenda are
issued annually to provide the latest changes in Section II
specifications.

The ASME Boiler and Pressure Vessel Code has been
adopted into law by 50 states and many municipalities in
the United States and by all of the Canadian provinces.
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