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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 2004 Code. The 2001 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 Interpretations for each individual Section will be published separately and will be included as
part of the update service to that Section. They will be issued semiannually (July and December) up
to the publication of the 2004 Code. Interpretations of Section III, Divisions 1 and 2, will be included
with the update service to Subsection NCA.

CODE CASES

The Boiler and Pressure Vessel Committee meets 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
which have been adopted will appear in the appropriate 2001 Code Cases book: (1) Boilers and Pressure
Vessels and (2) Nuclear Components. Supplements will be sent automatically to the purchasers of the
Code Cases books up to the publication of the 2004 Code.
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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 pressure vessels. This committee is now called
the Boiler and Pressure Vessel Committee.

The Committee’s function is to establish rules of
safety governing the design, fabrication, and inspection
during construction of boilers and pressure vessels, and
to interpret these rules when questions arise regarding
their intent. In formulating the rules, the Committee
considers the needs of users, manufacturers, and inspec-
tors of pressure vessels. The objective of the rules is
to afford reasonably certain protection of life and
property and to provide a margin for deterioration in
service so as to give a reasonably long, safe period
of usefulness. Advancements in design and material
and the evidence of experience have been recognized.

This Code contains mandatory requirements, specific
prohibitions, and nonmandatory guidance for construc-
tion1 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
phraseengineering judgmentrefers to technical judg-
ments 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.

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 respon-
sible 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

1 Construction, as used in this Foreword, is an all-inclusive term
comprising materials, design, fabrication, examination, inspection,
testing, certification, and pressure relief.

vii

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
considered 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 endors-
ing 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
regularly 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 interpretations of this Code. Requests for revi-
sions, 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 Mandatory Appendix covering preparation
of technical inquiries). Proposed revisions to the Code
resulting from inquiries will be presented to the Main
Committee for appropriate action. The action of the
Main Committee becomes effective only after confirma-
tion by letter 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 and published inMechanical Engi-
neeringto invite comments 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
components to be stamped with the ASME Code symbol
beginning 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 mandatory 6 months after such date of issuance,
except for boilers or pressure vessels contracted for
prior to the end of the 6 month period. Revisions to
material specifications 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 specifi-
cations approved for use in each construction Code are
listed in the Appendices of Section II, Parts A and B.
These Appendices list, for each specification, the latest
edition adopted by ASME, and earlier and later editions
considered by ASME to be identical for ASME con-
struction.

Manufacturers and users of components are cautioned
against making use of revisions and Cases that are less
restrictive than former requirements without having
assurance that they have been accepted by the proper
authorities in the jurisdiction where the component is
to be installed.

Each state and municipality in the United States and
each province in Canada that adopts or accepts one or
more Sections of the Boiler and Pressure Vessel Code
is invited to appoint a representative to act on the
Conference Committee to the Boiler and Pressure Vessel
Committee. Since the members of the Conference Com-
mittee are in active contact with the administration and
enforcement of the rules, the requirements for inspection
in this Code correspond with those in effect in their
respective jurisdictions. The required qualifications for
an Authorized Inspector under these rules may be
obtained from the administrative authority of any state,
municipality, or province which has adopted these rules.

The Boiler and Pressure Vessel Committee in the
formulation of its rules and in the establishment of
maximum design and operating pressures considers
materials, construction, methods of fabrication, inspec-
tion, and safety devices. Permission may be granted
to regulatory bodies and organizations publishing safety
standards to use a complete Section of the Code by
reference. If usage of a Section, such as Section IX,
involves exceptions, omissions, or changes in provisions,
the intent of the Code might not be attained.

viii

Where a state or other regulatory body, in the printing
of any Section of the Boiler and Pressure Vessel Code,
makes additions or omissions, it is recommended that
such changes be clearly indicated.

The National Board of Boiler and Pressure Vessel
Inspectors is composed of chief inspectors of states
and municipalities in the United States and of provinces
in Canada that have adopted the Boiler and Pressure
Vessel Code. This Board, since its organization in 1919,
has functioned to uniformly administer and enforce the
rules of the Boiler and Pressure Vessel Code. The
cooperation of that organization with the Boiler and
Pressure Vessel Committee has been extremely helpful.

The Code 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. Laws or regulations issued by municipal-
ity, state, provincial, federal, or other enforcement or
regulatory bodies having jurisdiction at the location of
an installation establish the mandatory applicability of
the Code rules, in whole or in part, within their
jurisdiction. Those laws or regulations may require the
use of this Code for vessels or components not consid-
ered to be within its Scope or may establish additions or
deletions in that Scope. Accordingly, inquiries regarding
such laws or regulations are to be directed to the
issuing enforcement or regulatory body.

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 ASME Boiler and Pressure Vessel
Committee. 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 the Specifications
published by ASTM, AWS, and other recognized na-
tional or international organizations. When reference is
made in an ASME material specification to a non-
ASME specification for which a companion ASME
specification exists, the reference 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 Appendices A of 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. Materi-
als for Code use should preferably be ordered, produced,
and documented on this basis; Appendix A to Section
II, Part A and Appendix A to Section II, Part B list
editions of ASME and year dates of specifications that
meet ASME requirements and that may be used in
Code construction. Material produced to an acceptable
specification with requirements different from the re-
quirements of the corresponding specifications listed in
Appendix A of Part A or Part B may also be used

ix

in accordance with the above, provided the material
manufacturer or vessel manufacturer certifies with evi-
dence acceptable to the Authorized Inspector that the
corresponding requirements of specifications listed in
Appendix A of 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.

Publication of the SI (Metric) Edition of the ASME
Boiler and Pressure Vessel Code was discontinued with
the 1986 Edition. Effective October 1, 1986, the SI
Edition was withdrawn as an ASME Boiler and Pressure
Vessel Code document.

                                                                                
                                                                                

                                                                                
                                                                                
                                                                                                                                                                

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



                                                                                
                                                                                

                                                                                
                                                                                
                                                                                                                                                                

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



STATEMENT OF POLICY
ON THE USE OF CODE SYMBOLS AND

CODE AUTHORIZATION IN ADVERTISING

ASME has established procedures to authorize quali-
fied organizations to perform various activities in ac-
cordance with the requirements of the ASME Boiler
and Pressure Vessel Code. It is the aim of the Society
to provide recognition of organizations so authorized.
An organization holding authorization to perform vari-
ous 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 which have been con-
structed and inspected in compliance with the ASME
Boiler and Pressure Vessel Code are issued Certificates of
Authorization. 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 sym-
bols 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 refer-
ence to Code construction. The American Society of
Mechanical Engineers does not “approve,” “certify,”

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 Symbols shall not be used on any item which is

xi

“rate,” or “endorse” any item, construction, or activity
and there shall be no statements or implications which
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 performed) 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 association 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 manufactur-
er’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 organiza-
tion other than ASME.

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 which 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 exceptions to the ASME requirements.
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D. C. Agarwal D. Nadel
D. J. Green D. F. Shaw
D. S. Griffin C. E. Spaeder, Jr.
M. Katcher C. H. Sturgeon

Subgroup on Ferrous Specifications (SC II)

E. G. Nisbett, Chair J. F. Longenecker
K. L. Aber W. C. Mack
A. Appleton J. R. Maurer
R. M. Davison A. S. Melilli
B. M. Dingman K. E. Orie
T. Graham E. Upitis
W. N. Holliday R. Zawierucha
K. M. Hottle A. W. Zeuthen
D. Janikowski R. H. Zong
D. C. Krouse

Subgroup on International Material Specifications (SC II)

W. M. Lundy, Secretary F. Osweiller
D. C. Agarwal J. T. Parsons
J. Cameron R. D. Schueler, Jr.
W. D. Doty R. R. Seeley
D. M. Fryer R. C. Soin
J. P. Glaspie E. A. Steen
M. Gold E. Upitis
M Higuchi

                                                                                
                                                                                

                                                                                
                                                                                
                                                                                                                                                                

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Subgroup on Nonferrous Alloys (SC II)

D. W. Rahoi, Chair E. L. Hibner
D. C. Agarwal, Secretary G. C. Hsu
W. R. Apblett, Jr. M. Katcher
H. D. Bushfield A. G. Kireta, Jr.
L. G. Coffee R. Kissell
A. Cohen E. Shapiro
M. H. Gilkey R. C. Sutherlin
B. Heuer R. Zawierucha

Subgroup on Strength, Ferrous Alloys (SC II)

C. L. Hoffmann, Chair F. Masuyama
J. M. Tanzosh, Secretary R. A. Moen
W. R. Apblett, Jr. D. W. Rahoi
D. A. Canonico B. W. Roberts
K. K. Coleman R. R. Seeley
A. Fujio C. E. Spaeder, Jr.
M. Gold R. W. Swindeman
J. J. Heger B. E. Thurgood
S. Kinomura T. P. Vassallo

Subgroup on Strength of Weldments (SC II & SC IX)

J. M. Tanzosh, Chair J. F. Henry
K. K. Coleman D. W. Rahoi
W. D. Doty C. E. Spaeder, Jr.
K. L. Hayes W. J. Sperko

Subgroup on Toughness (SC II & VIII)

W. S. Jacobs, Chair C. C. Neely
J. L. Arnold T. T. Phillips
R. J. Basile M. D. Rana
J. Cameron R. R. Seeley
W. D. Doty J. W. Stokes
H. E. Gordon E. Upitis
G. B. Komora R. S. Vecchio
K. Mokhtarian S. Yukawa

SUBCOMMITTEE ON NUCLEAR POWER (SC III)

R. W. Barnes, Chair R. S. Hill III
R. M. Jessee, Vice Chair C. L. Hoffmann
C. A. Sanna, Secretary K.-H. Hsu
Y. Asada C. C. Kim
W. H. Borter D. F. Landers
E. B. Branch W. C. LaRochelle
M. N. Bressler E. A. Mayhew
F. C. Cherny W. N. McLean
R. E. Cornman, Jr. R. A. Moen
R. P. Deubler D. B. Nickerson
W. D. Doty R. F. Reedy
F. R. Drahos B. B. Scott
B. A. Erler J. D. Stevenson
G. M. Foster K. R. Wichman
D. H. Hanrath

xv

Subgroup on Containment Systems for Spent Fuel
and High-Level Waste Transport Packagings (SC III)

G. M. Foster, Chair G. C. Mok
G. J. Solovey, Vice Chair T. J. Neider
D. K. Morton, Secretary R. E. Nickell
W. H. Borter T. J. O’Connell
J. T. Conner T. Saegusa
E. L. Farrow N. M. Simpson
J. M. Floyd R. H. Smith
D. R. Heath J. D. Stevenson
R. S. Hill III C. J. Temus
W. H. Lake P. Turula
H. W. Lee S. Yukawa
P. E. McConnell

Subgroup on Design (SC III)

R. P. Deubler, Chair R. S. Hill III
E. B. Branch, Vice Chair R. I. Jetter
A. N. Nguyen, Secretary H. Kobayashi
T. M. Adams J. T. Land
Y. Asada D. F. Landers
R. W. Barnes W. N. McLean
M. N. Bressler J. C. Minichiello
C. W. Bruny W. Z. Novak
D. L. Caldwell E. C. Rodabaugh
J. R. Cole I. Saito
R. E. Cornman, Jr. J. R. Santangelo
A. A. Dermenjian G. C. Slagis
D. H. Hanrath J. D. Stevenson
R. W. Haupt K. R. Wichman

Working Group on Administration (SG-D) (SC III)

E. B. Branch, Chair D. F. Landers
R. W. Barnes, Vice Chair W. N. McLean
R. S. Hill III, Secretary D. B. Nickerson
C. W. Bruny W. Z. Novak
R. P. Deubler J. R. Santangelo
J. T. Land

Working Group on Supports (SG-D) (SC III)

R. J. Masterson, Chair J. C. Hennart
R. M. Dulin, Jr., Secretary A. N. Nguyen
U. S. Bandyopadhyay P. R. Olson
F. J. Birch I. Saito
J. R. Cole J. R. Stinson
R. P. Deubler D. V. Walshe
J. C. Finneran, Jr. C.-I. Wu

Working Group on Core Support Structures (SG-D) (SC III)

J. T. Land, Chair J. F. Mullooly

                                                                                
                                                                                

                                                                                
                                                                                
                                                                                                                                                                

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Working Group on Dynamic and Extreme Load Conditions
(SG-D) (SC III)

D. L. Caldwell, Chair W. S. LaPay
P. L. Anderson, Secretary H. Lockert
M. K. Au-Yang A. E. Meligi
R. D. Blevins P. R. Olson
P.-Y. Chen R. F. Perry
A. Hadjian

Working Group on Piping (SG-D) (SC III)

J. R. Cole, Chair J. F. McCabe
P. Hirschberg, Secretary J. C. Minichiello
T. M. Adams S. E. Moore
G. A. Antaki A. N. Nguyen
J. T. Conner O. O. Oyamada
A. B. Glickstein R. D. Patel
R. J. Gurdal E. C. Rodabaugh
R. W. Haupt J. R. Santangelo
J. C. Hennart M. S. Sills
R. S. Hill III G. C. Slagis
R. D. Hookway V. K. Verma
R. B. Jenkins E. A. Wais
D. F. Landers C.-I. Wu
K. A. Manoly

Working Group on Pumps (SG-D) (SC III)

R. E. Cornman, Jr., Chair J. E. Livingston
H. L. Brammer D. B. Nickerson
A. A. Fraser R. A. Schussler
M. Higuchi D. B. Spencer, Jr.
G. R. Jones H. Tafarrodi
J. W. Leavitt G. K. Vaghasia

Working Group on Valves (SG-D) (SC III)

W. N. McLean, Chair S. N. Shields
R. R. Brodin H. R. Sonderegger
R. Koester J. C. Tsacoyeanes
J. D. Page R. G. Visalli

Working Group on Vessels (SG-D) (SC III)

C. W. Bruny, Chair K. A. Manoly
G. D. Cooper D. E. Matthews
D. H. Hanrath G. K. Miller
M. Hartzman W. Z. Novak
W. J. Heilker E. Pelling
A. Kalnins H. S. Thornton
T. M. Khan

Special Working Group on Environmental Effects (SG-D) (SC III)

W. Z. Novak, Chair C. L. Hoffmann
Y. Asada R. A. Moen
W. J. Heilker S. Yukawa
R. S. Hill III

xvi

Special Working Group on Seismic Piping Rules (SG-D) (SC III)

E. B. Branch, Chair V. Matzen
T. M. Adams J. C. Minichiello
G. A. Antaki M. S. Sills
K. Hasegawa Y. Urabe
T. Isogai E. A. Wais
H. Kobayashi T. Yamazaki

Subgroup on General Requirements (SC III & SC 3C)

W. C. LaRochelle, Chair R. Mile
A. Appleton M. R. Minick
B. H. Berg B. B. Scott
C. Lizotte H. K. Sharma
E. A. Mayhew D. M. Vickery
R. P. McIntyre D. V. Walshe
M. J. Meyer

Subgroup on Materials, Fabrication, and Examination (SC III)

C. L. Hoffmann, Chair C. C. Kim
G. P. Milley, Secretary R. A. Moen
B. H. Berg H. Murakami
W. H. Borter C. J. Pieper
D. M. Doyle N. M. Simpson
F. R. Drahos R. C. Soin
G. M. Foster W. J. Sperko
G. B. Georgiev K. B. Stuckey
J. E. Harris S. Yukawa
R. M. Jessee

Subgroup on Pressure Relief (SC III)

S. F. Harrison, Jr., Chair A. L. Szeglin
F. C. Cherny D. G. Thibault
E. M. Petrosky

Special Working Group on Editing and Review (SC III)

R. F. Reedy, Chair B. A. Erler
W. H. Borter D. H. Hanrath
M. N. Bressler W. C. LaRochelle
D. L. Caldwell J. D. Stevenson
R. P. Deubler

JOINT ACI-ASME COMMITTEE ON
CONCRETE COMPONENTS FOR NUCLEAR SERVICE (SC 3C)

M. F. Hessheimer, Chair T. C. Inman
S. J. Rossi, Secretary D. C. Jeng
J. P. Allen III T. E. Johnson
J. F. Artuso N.-H. Lee
R. M. Attar S. F. Putman
A. C. Eberhardt B. B. Scott
B. A. Erler R. E. Shewmaker
J. Gutierrez J. D. Stevenson
D. J. Haavik A. Y. Wong

                                                                                
                                                                                

                                                                                
                                                                                
                                                                                                                                                                

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



SUBCOMMITTEE ON HEATING BOILERS (SC IV)

P. A. Molvie, Chair K. R. Moskwa
S. V. Voorhees, Vice Chair R. I. Mullican
G. Moino, Secretary E. A. Nordstrom
T. L. Bedeaux J. L. Seigle
W. L. Haag, Jr. R. H. Weigel
W. M. Hiddleston R. V. Wielgoszinski
J. D. Hoh J. I. Woodworth
D. H. Mapes R. B. Duggan, Honorary
K. M. McTague Member

Subgroup on Care and Operation of Heating Boilers (SC IV)

S. V. Voorhees, Chair K. M. McTague
G. Moino, Secretary P. A. Molvie
T. L. Bedeaux R. I. Mullican
K. J. Hoey T. F. Wickham
J. D. Hoh

Subgroup on Cast Iron Boilers (SC IV)

K. M. McTague, Chair K. R. Moskwa
T. L. Bedeaux R. H. Weigel
C. P. McQuiggan J. I. Woodworth

Subgroup on Water Heaters (SC IV)

W. L. Haag, Jr., Chair R. I. Mullican
T. D. Gantt D. E. Tanner
W. M. Hiddleston M. A. Taylor
F. M. Lucas T. E. Trant
K. M. McTague

Subgroup on Welded Boilers (SC IV)

J. L. Seigle, Chair E. A. Nordstrom
T. L. Bedeaux R. P. Sullivan
B. G. French D. E. Tanner
D. H. Mapes R. V. Wielgoszinski

SUBCOMMITTEE ON
NONDESTRUCTIVE EXAMINATION (SC V)

T. G. McCarty, Chair F. B. Kovacs
J. E. Batey, Vice Chair R. W. Kruzic
E. H. Maradiaga, Secretary J. F. Manning
S. J. Akrin W. C. McGaughey
A. S. Birks R. D. McGuire
N. Y. Faransso F. J. Sattler
O. F. Hedden E. F. Summers, Jr.
G. W. Hembree M. J. Wheel

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

R. D. McGuire, Chair G. W. Hembree
J. E. Batey J. R. MacKay
A. S. Birks J. P. Swezy
N. Y. Faransso

xvii

Subgroup on Surface Examination Methods (SC V)

A. S. Birks, Chair R. W. Kruzic
S. J. Akrin F. J. Sattler
T. Alexander E. F. Summers, Jr.
N. Y. Faransso R. J. Valdes
G. W. Hembree M. J. Wheel

Subgroup on Volumetric Methods (SC V)

J. E. Batey, Chair R. W. Kruzic
S. J. Akrin J. F. Manning
N. Y. Faransso W. C. McGaughey
G. W. Hembree J. R. Mitchell
B. Kellerhall F. J. Sattler
E. K. Kietzman E. F. Summers, Jr.
F. B. Kovacs J. P. Swezy

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

J. E. Batey J. R. Mitchell
J. F. Manning

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

G. W. Hembree, Chair F. B. Kovacs
S. J. Akrin R. W. Kruzic
T. Alexander E. F. Summers, Jr.
J. E. Batey J. P. Swezy
N. Y. Faransso

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

N. Y. Faransso R. W. Kruzic
O. F. Hedden J. F. Manning
B. Kellerhall W. C. McGaughey
E. K. Kietzman F. J. Sattler

SUBCOMMITTEE ON PRESSURE VESSELS (SC VIII)

T. P. Pastor, Chair R. W. Mikitka
K. Mokhtarian, Vice Chair U. R. Miller
A. J. Roby, Secretary C. C. Neely
R. J. Basile M. J. Pischke
V. Bogosian M. D. Rana
J. Cameron S. C. Roberts
R. M. Elliott C. D. Rodery
R. E. Feigel K. J. Schneider
J. G. Feldstein A. Selz
J. P. Glaspie J. R. Sims, Jr.
M. J. Houle A. J. Spencer
W. S. Jacobs E. A. Steen
G. G. Karcher K. K. Tam
G. B. Komora E. L. Thomas, Jr.
K. T. Lau E. Upitis

                                                                                
                                                                                

                                                                                
                                                                                
                                                                                                                                                                

                                                                                



Subgroup on Design (SC VIII)

U. R. Miller, Chair K. Mokhtarian
R. E. Knoblock, Secretary T. P. Pastor
R. J. Basile M. D. Rana
M. R. Bauman G. B. Rawls, Jr.
M. R. Breach C. D. Rodery
S. M. Caldwell A. Selz
J. R. Farr S. C. Shah
J. P. Glaspie J. W. Stokes
W. S. Jacobs K. K. Tam
G. B. Komora E. L. Thomas, Jr.
R. W. Mikitka

Subgroup on Fabrication and Inspection (SC VIII)

C. D. Rodery, Chair R. A. Johnson
E. A. Steen, Vice Chair D. J. Kreft
J. L. Arnold B. R. Morelock
W. J. Bees F. C. Ouyang
H. E. Gordon M. J. Pischke
M. J. Houle M. J. Rice
W. S. Jacobs

Subgroup on General Requirements (SC VIII)

S. C. Roberts, Chair W. E. Laveck, Jr.
V. Bogosian A. S. Mann
M. L. Coats C. C. Neely
D. B. Demichael A. S. Olivares
R. M. Elliott K. J. Schneider
J. P. Glaspie A. J. Spencer
K. T. Lau K. K. Tam

Subgroup on Materials (SC VIII)

J. Cameron, Chair W. M. Lundy
D. C. Agarwal E. E. Morgenegg
W. D. Doty E. G. Nisbett
B. Heuer D. W. Rahoi
E. L. Hibner E. Upitis
M. Katcher

Special Working Group on Graphite Pressure Equipment
(SC VIII)

M. D. Johnson, Chair M. R. Minick
G. Braussen T. A. Pindroh
F. L. Brown E. Soltow
S. Malone A. A. Stupica

Special Working Group on Heat Transfer Equipment (SC VIII)

G. B. Komora, Chair U. R. Miller
R. P. Zoldak, Secretary T. W. Norton
G. Aurioles F. Osweiller
S. M. Caldwell R. J. Stastny
M. J. Holtz S. Yokell
R. Mahadeen

xviii

Special Working Group on High-Pressure Vessels (SC VIII)

J. R. Sims, Jr., Chair P. Jansson
P. A. Reddington, Secretary J. A. Kapp
L. P. Antalffy J. Keltjens
J. E. Baxter D. P. Kendall
R. C. Biel A. K. Khare
D. J. Burns S. C. Mordre
P. N. Chaku G. J. Mraz
R. D. Dixon K. D. Murphy
R. E. Feigel S. N. Pagay
D. M. Fryer E. H. Perez
J. L. Heck, Jr. D. T. Peters
W. Hiller E. D. Roll
A. H. Honza J. F. Sullivan
V. T. Hwang F. W. Tatar
M. M. James

SUBCOMMITTEE ON WELDING (SC IX)

J. G. Feldstein, Chair B. R. Newmark
W. J. Sperko, Vice Chair P. P. Norris
J. N. Shih, Secretary A. S. Olivares
D. A. Bowers M. J. Pischke
M. L. Carpenter S. D. Reynolds, Jr.
L. P. Connor M. J. Rice
W. D. Doty G. W. Spohn III
P. D. Flenner M. J. Stanko
M. J. Houle P. L. Van Fosson
S. Katz R. R. Young
W. M. Lundy W. K. Scattergood, Honorary
R. D. McGuire Member
A. H. Miller

Subgroup on Brazing (SC IX)

M. J. Pischke, Chair C. F. Jeerings
M. L. Carpenter A. H. Miller
M. J. Houle J. P. Swezy

Subgroup on General Requirements (SC IX)

B. R. Newmark, Chair D. W. Mann
P. R. Evans A. S. Olivares
P. C. Filean H. B. Porter
R. M. Jessee R. A. Weiss
S. Katz K. R. Willens

Subgroup on Materials (SC IX)

M. L. Carpenter, Chair H. A. Sadler
L. P. Connor C. E. Sainz
R. M. Jessee W. J. Sperko
C. C. Kim M. J. Stanko
A. H. Miller R. R. Young

                                                                                
                                                                                

                                                                                
                                                                                
                                                                                                                                                                

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Subgroup on Performance Qualification (SC IX)

D. A. Bowers, Chair G. Herrmann
V. A. Bell M. J. Houle
L. P. Connor W. M. Lundy
R. A. Coomes R. D. McGuire
R. B. Corbit P. P. Norris
P. D. Flenner G. W. Spohn III
K. L. Hayes

Subgroup on Procedure Qualification (SC IX)

D. A. Bowers, Chair S. D. Reynolds, Jr.
R. K. Brown, Jr. W. J. Sperko
D. W. Mann J. P. Swezy
A. H. Miller P. L. Van Fosson
P. P. Norris T. C. Wiesner
A. S. Olivares P. R. Wilt
F. C. Ouyang

SUBCOMMITTEE ON
FIBER-REINFORCED PLASTIC PRESSURE VESSELS (SC X)

D. Eisberg, Chair A. L. Newberry
P. J. Conlisk, Vice Chair D. J. Painter
A. J. Roby, Secretary D. J. Pinell
F. L. Brown J. R. Richter
J. L. Bustillos J. A. Rolston
T. W. Cowley V. Sanchez
T. J. Fowler B. F. Shelley
L. E. Hunt J. H. Skaggs
J. C. Murphy D. O. Yancey, Jr.

SUBCOMMITTEE ON
NUCLEAR INSERVICE INSPECTION (SC XI)

R. E. Gimple, Chair T. F. Lentz
R. L. Dyle, Vice Chair J. T. Lindberg
O. Martinez, Secretary W. E. Norris
W. H. Bamford, Jr. G. C. Park
R. L. Beverly P. C. Riccardella
C. D. Cowfer A. T. Roberts III
D. D. Davis W. R. Rogers
T. N. Epps III L. Sage
E. L. Farrow F. J. Schaaf, Jr.
F. E. Gregor R. J. Scott
O. F. Hedden J. C. Spanner, Jr.
W. C. Holston J. E. Staffiera
K. Iida R. W. Swayne
R. D. Kerr R. A. Yonekawa
D. F. Landers K. K. Yoon

Honorary Members (SC XI)

S. H. Bush J. P. Houstrup
L. J. Chockie L. R. Katz

xix

Subgroup on Evaluation Standards (SC XI)

W. H. Bamford, Jr., Chair S. Ranganath
M. Kupinski, Secretary P. C. Riccardella
J. M. Bloom D. A. Scarth
R. C. Cipolla W. L. Server
R. M. Gamble C. A. Tomes
T. J. Griesbach A. Van Der Sluys
K. Hasegawa K. R. Wichman
P. J. Hijeck G. M. Wilkowski
D. N. Hopkins K. K. Yoon
K. Iida S. Yukawa
Y. Imamura

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

R. C. Cipolla, Chair J. S. Panesar
G. H. De Boo, Secretary R. K. Qashu
W. H. Bamford, Jr. S. Ranganath
M. Basol D. A. Scarth
J. M. Bloom T. S. Schurman
E. Friedman W. L. Server
T. J. Griesbach F. A. Simonen
F. D. Hayes K. R. Wichman
D. N. Hopkins G. M. Wilkowski
K. Iida K. K. Yoon
Y. Imamura S. Yukawa
M. Kupinski A. Zahoor
H. S. Mehta V. A. Zilberstein
J. G. Merkle

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

T. J. Griesbach, Chair R. Pace
W. H. Bamford, Jr. J. S. Panesar
H. Behnke D. W. Peltola
B. A. Bishop J. R. Pfefferle
W. F. Brady S. Ranganath
E. Friedman S. T. Rosinski
S. R. Gosselin W. L. Server
P. J. Hijeck E. A. Siegel
M. Kupinski F. A. Simonen
S. D. Leshnoff G. L. Stevens
P. Manbeck K. K. Yoon
H. S. Mehta S. Yukawa

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

D. A. Scarth, Chair P. H. Hoang
G. M. Wilkowski, Secretary D. N. Hopkins
W. H. Bamford, Jr. K. Iida
R. C. Cipolla K. K. Kashima
N. G. Cofie H. S. Mehta
S. K. Daftuar J. S. Panesar
G. H. De Boo K. K. Yoon
E. Friedman S. Yukawa
L. F. Goyette A. Zahoor
K. Hasegawa V. A. Zilberstein

Subgroup on Liquid-Metal–Cooled Systems (SC XI)

C. G. McCargar, Chair R. Hundal
W. L. Chase R. W. King
S. Hattori W. Kwant

                                                                                
                                                                                

                                                                                
                                                                                
                                                                                                                                                                

                                                                                



Working Group on Liquid-Metal Reactor Covers
(SG-LMCS) (SC XI)

W. L. Chase, Chair R. Hundal
S. Hattori

Subgroup on Nondestructive Examination (SC XI)

J. C. Spanner, Jr., Chair T. N. Epps III
C. J. Wirtz, Secretary D. O. Henry
D. C. Adamonis M. R. Hum
N. R. Bentley G. A. Lofthus
B. Bevins J. J. McArdle III
C. B. Cheezem M. C. Modes
C. D. Cowfer F. J. Schaaf, Jr.
F. J. Dodd M. F. Sherwin

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

J. J. McArdle III, Chair D. Spake
M. F. Sherwin, Secretary J. C. Spanner, Jr.
D. R. Cordes S. H. Von Fuchs
B. L. Curtis D. S. Whitcomb
D. O. Henry C. J. Wirtz
A. S. Reed

Working Group on Pressure Testing (SG-NDE) (SC XI)

D. W. Lamond, Chair R. J. Cimoch
J. M. Boughman, Secretary G. L. Fechter
T. M. Anselmi A. Lee
T. R. Bugelholl J. K. McClanahan
J. J. Churchwell B. L. Montgomery

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

M. C. Modes, Chair T. N. Epps III
B. Bevins, Secretary B. Kellerhall
F. L. Becker D. B. King
N. R. Bentley D. Kurek
C. B. Cheezem G. L. Lagleder
S. R. Doctor G. A. Lofthus
F. J. Dodd S. M. Walker

Subgroup on Repairs, Replacements, and Modifications (SC XI)

W. C. Holston, Chair R. D. Kerr
D. E. Waskey, Secretary D. F. Landers
M. N. Bressler M. S. McDonald
R. E. Cantrell W. R. Rogers
P. D. Fisher R. J. Scott
R. E. Gimple R. R. Stevenson
C. E. Hartz R. W. Swayne
R. A. Hermann S. M. Swilley
T. E. Hiss R. A. Yonekawa
E. V. Imbro

xx

Working Group on Design Reconciliation (SG-RR&M) (SC XI)

T. E. Hiss, Chair E. V. Imbro
J. T. Conner, Secretary D. F. Landers
S. B. Brown W. R. Rogers
E. B. Gerlach R. W. Swayne
W. C. Holston A. H. Taufique

Working Group on Responsibilities and Program Requirements
(SG-RR&M) (SC XI)

R. A. Yonekawa, Chair C. E. Hartz
R. R. Stevenson, Secretary M. F. Hendricks
S. K. Fisher M. S. McDonald
D. R. Graham S. M. Swilley

Working Group on Welding and Special Repair Process
(SG-RR&M) (SC XI)

D. E. Waskey, Chair R. D. Kerr
R. E. Cantrell, Secretary C. C. Kim
G. Cheruvenki M. Lau
P. D. Fisher B. R. Newton
A. J. Giannuzzi P. P. Norris
R. A. Hermann J. E. O’Sullivan
R. P. Indap K. R. Willens

Subgroup on Water-Cooled Systems (SC XI)

G. C. Park, Chair D. W. Lamond
K. B. Thomas, Secretary T. F. Lentz
J. M. Agold J. T. Lindberg
G. L. Belew M. P. Lintz
J. M. Boughman W. E. Norris
W. J. Briggs C. Pendleton
T. R. Bugelholl J. E. Staffiera
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PREFACE

The American Society of Mechanical Engineers
(ASME) and the American Society for Testing and
Materials (ASTM) have cooperated for more than fifty
years in the preparation of material specifications ade-
quate 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 Engineeringfrom 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 cooperative nature of the specifi-
cations found in Section II, Material Specifications.

“General discussion of material specifications com-
prising Paragraphs 1 to 112 of Part 2 and the advisabil-
ity 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 para-
graphs 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 ar-
ranged for the introduction of the revisions of many
of the specifications 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
material specifications were prepared by the Boiler and

xxv

Pressure Vessel Code Committees, then subsequently,
by cooperative action, modified and identified as ASTM
specifications. Section II, Parts A and B, currently
contain many material specifications which are identical
with the corresponding ASTM specifications and some
which have been modified for Code usage.

In 1969, the American Welding Society began publi-
cation 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 specifications 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 applica-
tions. 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 consideration to each new and revised
specification, and has made such changes as they deemed
necessary to make the specification adaptable for Code
usage. In addition, ASME has furnished ASTM with
the basic requirements that should govern many pro-
posed new specifications. Joint action will continue an
effort to make the ASTM, AWS, and ASME specifica-
tions 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 48 states and many municipalities in
the United States and by all of the Canadian Provinces.
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SB-620 Nickel-Iron-Chromium-Molydenum Alloy (UNS N08320) Plate, Sheet,
and Strip . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 783

SB-625 UNS N08904, UNS N08925, UNS N08031, UNS N08932, UNS N08926, and UNS
R20033 Plate, Sheet, and Strip . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 801

SB-688 Chromium-Nickel-Molybdenum-Iron (UNS N08366 and UNS N08367)
Plate, Sheet, and Strip . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 888

SB-709 Iron-Nickel-Chromium-Molybdenum Alloy (UNS N08028) Plate, Sheet,
and Strip . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 915

SB-906 General Requirements for Flat-Rolled Nickel and Nickel Alloys Plate, Sheet, and Strip 999

Nickel and Nickel Alloy Rod, Bar, and Wire
SB-160 Nickel Rod and Bar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 120
SB-164 Nickel-Copper Alloy Rod, Bar, and Wire . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 161
SB-166 Nickel-Chromium-Iron Alloys (UNS N06600, N06601, N06603, N06690, N06025, and

N06045) and Nickel-Chromium-Cobalt-Molybdenum Alloy (UNS N06617) Rod, Bar,
and Wire . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 177

SB-335 Nickel-Molybdenum Alloy Rod. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 412
SB-408 Nickel-Iron-Chromium Alloy Rod and Bar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 498
SB-425 Ni-Fe-Cr-Mo-Cu Alloy (UNS N08825 and UNS N08221) Rod and Bar . . . . . . . . . . . . . . 534
SB-446 Nickel-Chromium-Molybdenum-Columbium Alloy (UNS N06625) Rod

and Bar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 569
SB-473 UNS N08020, UNS N08026, and UNS N08024 Nickel Alloy Bar and Wire . . . . . . . . . . 613
SB-511 Nickel-Iron-Chromium-Silicon Alloy Bars and Shapes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 642
SB-564 Nickel Alloy Forgings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 712
SB-572 UNS N06002, UNS N06230, UNS N12160, and UNS R30556 Rod. . . . . . . . . . . . . . . . . . 723
SB-573 Nickel-Molybdenum-Chromium-Iron Alloys (UNS N10003, N10242) Rod . . . . . . . . . . . . 729
SB-574 Low-Carbon Nickel-Molybdenum-Chromium, Low-Carbon Nickel-Chromium-

Molybdenum, Low-Carbon Nickel-Molybdenum-Chromium-Tantalum, Low-Carbon
Nickel-Chromium-Molybdenum-Copper, and Low-Carbon Nickel-Chromium-
Molybdenum-Tungsten Alloy Rod . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 733

SB-581 Nickel-Chromium-Iron-Molybdenum-Copper Alloy Rod. . . . . . . . . . . . . . . . . . . . . . . . . . . . 747
SB-621 Nickel-Iron-Chromium-Molybdenum Alloy (UNS N08320) Rod. . . . . . . . . . . . . . . . . . . . . 788
SB-637 Precipitation-Hardening Nickel Alloy Bars, Forgings, and Forging Stock

for High-Temperature Service . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 824
SB-649 Ni-Fe-Cr-Mo-Cu Low-Carbon Alloy (UNS N08904), Ni-Fe-Cr-Mo-Cu-N Low-Carbon

Alloys (UNS N08925, UNS N08031, and UNS N08926), and Cr-Ni-Fe-N Low-Carbon
Alloy (UNS R20033) Bar and Wire . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 832

SB-672 Nickel-Iron-Chromium-Molybdenum-Columbium Stabilized Alloy
(UNS N08700) Bar and Wire . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 850

SB-691 Iron-Nickel-Chromium-Molybdenum Alloys (UNS N08366 and UNS
N08367) Rod, Bar, and Wire . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 903

Nickel and Nickel Alloy Pipe and Tubes
SB-161 Nickel Seamless Pipe and Tube. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128
SB-163 Seamless Nickel and Nickel Alloy Condenser and Heat-Exchanger Tubes . . . . . . . . . . . . 149
SB-165 Nickel-Copper Alloy (UNS N04400) Seamless Pipe and Tube . . . . . . . . . . . . . . . . . . . . . . 172
SB-167 Nickel-Chromium-Iron Alloys (UNS N06600, N06601, N06603, N06690,

N06025, and N06045) Seamless Pipe and Tube . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 187
SB-407 Nickel-Iron-Chromium Alloy Seamless Pipe and Tube . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 488
SB-423 Nickel-Iron-Chromium-Molybdenum-Copper Alloy (UNS N08825 and

N08221) Seamless Pipe and Tube. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 519
SB-444 Nickel-Chromium-Molybdenum-Columbium Alloy (UNS N06625) Pipe and Tube . . . . . 564
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SB-462 Forged or Rolled UNS N08020, UNS N08024, UNS N08026, and UNS
N08367 Alloy Pipe Flanges, Forged Fittings, and Valves and Parts
for Corrosive High-Temperature Service . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 576

SB-464 Welded UNS N08020, UNS N08024, and UNS N08026 Alloy Pipe . . . . . . . . . . . . . . . . . 593
SB-468 Welded UNS N08020, N08024, and N08026 Alloy Tubes . . . . . . . . . . . . . . . . . . . . . . . . . 610
SB-514 Welded Nickel-Iron-Chromium Alloy Pipe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 649
SB-515 Welded UNS N08120, UNS N08800, UNS N08810, and UNS N08811 Alloy Tubes . . . 652
SB-516 Welded Nickel-Chromium-Iron Alloy (UNS N06600), UNS N06025, and UNS N06045

Tubes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 655
SB-517 Welded Nickel-Chromium-Iron Alloy (UNS N06600, UNS N06603, UNS N06025, and

UNS N06045) Pipe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 657
SB-535 Nickel-Iron-Chromium-Silicon Alloys (UNS N08330 and N08332) Seamless Pipe and

Tube . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 666
SB-619 Welded Nickel and Nickel-Cobalt Alloy Pipe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 777
SB-622 Seamless Nickel and Nickel-Cobalt Alloy Pipe and Tube. . . . . . . . . . . . . . . . . . . . . . . . . . . 792
SB-626 Welded Nickel and Nickel-Cobalt Alloy Tube . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 815
SB-668 UNS N08028 Seamless Tubes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 848
SB-673 UNS N08904, UNS N08925, and UNS N08926 Welded Pipe . . . . . . . . . . . . . . . . . . . . . . . 857
SB-674 UNS N08904, UNS N08925, and UNS N08926 Welded Tube . . . . . . . . . . . . . . . . . . . . . . 863
SB-675 UNS N08366 and UNS N08367 Welded Pipe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 869
SB-676 UNS N08366 and UNS N08367 Welded Tube . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 876
SB-677 UNS N08904, UNS N08925, and UNS N08926 Seamless Pipe and Tube . . . . . . . . . . . . . 882
SB-690 Iron-Nickel-Chromium-Molybdenum Alloys (UNS N08366 and UNS

N08367) Seamless Pipe and Tube. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 897
SB-704 Welded UNS N06625, UNS N06219, and UNS N08825 Alloy Tubes . . . . . . . . . . . . . . . . 911
SB-705 Nickel-Alloy (UNS N06625, UNS N06219, and UNS N08825) Welded Pipe. . . . . . . . . . 913
SB-710 Nickel-Iron-Chromium-Silicon Alloy Welded Pipe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 927
SB-729 Seamless UNS N08020, UNS N08026, and UNS N08024 Nickel-Alloy

Pipe and Tube. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 929
SB-751 General Requirements for Nickel and Nickel-Alloy Seamless and Welded Tube . . . . . . . 932
SB-775 General Requirements for Nickel and Nickel-Alloy Welded Pipe . . . . . . . . . . . . . . . . . . . . 939
SB-804 UNS N08367 and UNS N08926 Welded Pipe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 947
SB-829 General Requirements for Nickel and Nickel Alloys Seamless Pipe and Tube . . . . . . . . . 968

Nickel Alloy Castings
SA-494/SA-494M Castings, Nickel and Nickel Alloy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 627

Nickel and Nickel Alloy Fittings
SB-366 Factory-Made Wrought Nickel and Nickel Alloy Fittings . . . . . . . . . . . . . . . . . . . . . . . . . . . 452

Titanium and Titanium Alloys
SB-265 Titanium and Titanium Alloy Strip, Sheet, and Plate. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 358
SB-338 Seamless and Welded Titanium and Titanium Alloy Tubes for

Condensers and Heat Exchangers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 419
SB-348 Titanium and Titanium Alloy Bars and Billets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 430
SB-363 Seamless and Welded Unalloyed Titanium and Titanium Alloy Welding Fittings . . . . . . 448
SB-367 Titanium and Titanium Alloy Castings. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 459
SB-381 Titanium and Titanium Alloy Forgings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 468
SB-861 Titanium and Titanium Alloy Seamless Pipe. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 979
SB-862 Titanium and Titanium Alloy Welded Pipe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 988
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Zirconium and Zirconium Alloys
SB-493 Zirconium and Zirconium Alloy Forgings. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 623
SB-523 Seamless and Welded Zirconium and Zirconium Alloy Tubes. . . . . . . . . . . . . . . . . . . . . . . 660
SB-550 Zirconium and Zirconium Alloy Bar and Wire. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 696
SB-551 Zirconium and Zirconium Alloy Strip, Sheet, and Plate. . . . . . . . . . . . . . . . . . . . . . . . . . . . 703
SB-658 Seamless and Welded Zirconium and Zirconium Alloy Pipe. . . . . . . . . . . . . . . . . . . . . . . . 843
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Specifications
Listed in Numeric Sequence

SB-26/SB-26M Aluminum-Alloy Sand Castings. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
SB-42 Seamless Copper Pipe, Standard Sizes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18
SB-43 Seamless Red Brass Pipe, Standard Sizes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26
SB-61 Steam or Valve Bronze Castings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33
SB-62 Composition Bronze or Ounce Metal Castings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35
SB-75 Seamless Copper Tube . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38
SB-96 Copper-Silicon Alloy Plate, Sheet, Strip, and Rolled Bar for General

Purposes and Pressure Vessels. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47
SB-98/SB-98M Copper-Silicon Alloy Rod, Bar, and Shapes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51
SB-108 Aluminum-Alloy Permanent Mold Castings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57
SB-111 Copper and Copper-Alloy Seamless Condenser Tubes and Ferrule Stock . . . . . . . . . . . . . 74
SB-127 Nickel-Copper Alloy (UNS N04400) Plate, Sheet, and Strip . . . . . . . . . . . . . . . . . . . . . . . . 85
SB-135 Seamless Brass Tube . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 98
SB-148 Aluminum-Bronze Sand Castings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 102
SB-150 Aluminum Bronze Rod, Bar, and Shapes. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 107
SB-151 Copper-Nickel-Zinc Alloy (Nickel Silver) and Copper-Nickel Rod and Bar . . . . . . . . . . . 111
SB-152 Copper Sheet, Strip, Plate, and Rolled Bar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 116
SB-160 Nickel Rod and Bar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 120
SB-161 Nickel Seamless Pipe and Tube. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128
SB-162 Nickel Plate, Sheet, and Strip. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 135
SB-163 Seamless Nickel and Nickel Alloy Condenser and Heat-Exchanger Tubes . . . . . . . . . . . . 149
SB-164 Nickel-Copper Alloy Rod, Bar, and Wire . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 161
SB-165 Nickel-Copper Alloy (UNS N04400) Seamless Pipe and Tube . . . . . . . . . . . . . . . . . . . . . . 172
SB-166 Nickel-Chromium-Iron Alloys (UNS N06600, N06601, N06603, N06690, N06025, and

N06045) and Nickel-Chromium-Cobalt-Molybdenum Alloy (UNS N06617) Rod, Bar,
and Wire . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 177

SB-167 Nickel-Chromium-Iron Alloys (UNS N06600, N06601, N06603, N06690,
N06025, and N06045) Seamless Pipe and Tube . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 187

SB-168 Nickel-Chromium-Iron Alloys (UNS N06600, N06601, N06603, N06690, N06025,
and N06045) and Nickel-Chromium-Cobalt-Molybdenum Alloy (UNS N06617) Plate,
Sheet, and Strip . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 195

SB-169 Aluminum Bronze Plate, Sheet, Strip, and Rolled Bar. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 210
SB-171 Copper-Alloy Plate and Sheet for Pressure Vessels, Condensers,

and Heat Exchangers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 214
SB-187 Copper Bar, Bus Bar, Rod, and Shapes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 221
SB-209 Aluminum and Aluminum-Alloy Sheet and Plate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 229
SB-210 Aluminum and Aluminum-Alloy Drawn Seamless Tubes . . . . . . . . . . . . . . . . . . . . . . . . . . . 243
SB-211 Aluminum and Aluminum-Alloy Bar, Rod, and Wire . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 255
SB-221 Aluminum and Aluminum-Alloy Extruded Bars, Rods, and Profiles . . . . . . . . . . . . . . . . . . 269
SB-234 Aluminum and Aluminum-Alloy Drawn Seamless Tubes for Condensers

and Heat Exchangers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 278
SB-241/SB-241M Aluminum and Aluminum-Alloy Seamless Pipe and Seamless Extruded Tube . . . . . . . . . 287
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SB-247 Aluminum-Alloy Die and Hand Forgings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 311
SB-248 General Requirements for Wrought Copper and Copper-Alloy Plate,

Sheet, Strip, and Rolled Bar. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 320
SB-249 General Requirements for Wrought Copper and Copper-Alloy Rod, Bar, Shapes, and

Forgings. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 332
SB-251 General Requirements for Wrought Seamless Copper and Copper-Alloy Tube . . . . . . . . . 349
SB-265 Titanium and Titanium Alloy Strip, Sheet, and Plate. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 358
SB-271 Copper-Base Alloy Centrifugal Castings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 372
SB-283 Copper and Copper-Alloy Die Forgings (Hot-Pressed) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 376
SB-308/SB-308M Aluminum-Alloy 6061-T6 Standard Structural Profiles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 386
SB-315 Seamless Copper Alloy Pipe and Tube. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 393
SB-333 Nickel-Molybdenum Alloy Plate, Sheet, and Strip . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 404
SB-335 Nickel-Molybdenum Alloy Rod. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 412
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