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the Code Cases books up to the publication of the 2023 Code. Annulments of Code Cases become effective six months
after the first announcement of the annulment in a Code Case Supplement or Edition of the appropriate Code Case book.
Code Case users can check the current status of any Code Case at http://go.asme.org/BPVCCDatabase. Code Case users
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ð21ÞFOREWORD*

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Vessel Committee was superseded by the following committees: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)
(k) Committee on Overpressure Protection (XIII)
(l) Technical Oversight Management Committee (TOMC)
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. The technical consistency of the Sections of the Code and coordination of standards development activities of the
Committees is supported and guided by the Technical Oversight Management Committee. 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 integ-
rity. 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 environ-
ments. 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 property, and to provide a margin
for deterioration in service to give a reasonably long, safe period of usefulness. Advancements in design and materials
and evidence of experience have been recognized.

This Code contains mandatory requirements, specific prohibitions, and nonmandatory guidance for construction ac-
tivities 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 judgment 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

* The information contained in this Foreword is not part of this American National Standard (ANS) and has not been processed in accordance
with ANSI's requirements for an ANS. Therefore, this Foreword may contain material that has not been subjected to public review or a con-
sensus process. In addition, it does not contain requirements necessary for conformance to the Code.

** Construction, as used in this Foreword, is an all-inclusive term comprising materials, design, fabrication, examination, inspection, testing,
certification, and overpressure protection.
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requirements of the Code. However, designers and engineers using computer programs for design or analysis are cau-
tioned that they are responsible for all technical assumptions inherent in the programs they use and the application of
these programs to their design.
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 sub-
mitted to the American National Standards Institute (ANSI) and published at http://go.asme.org/BPVCPublicReview 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 the ASME Single 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.
The words “shall,” “should,” and “may” are used in this Standard as follows:
– Shall is used to denote a requirement.
– Should is used to denote a recommendation.
– May is used to denote permission, neither a requirement nor a recommendation.
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STATEMENT OF POLICY ON THE USE OF THE ASME SINGLE
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 organizations so authorized. An organization holding 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 the ASME Single Certification Mark for marking items or constructions that
have been constructed and inspected in compliance with the ASME Boiler and Pressure Vessel Code are issued Certifi-
cates of Authorization. It is the aim of the Society to maintain the standing of the ASME Single Certification Mark for the
benefit of the users, the enforcement jurisdictions, and the holders of the ASME Single 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
ASME Single 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 statements or implications that might so indicate. An organization holding the ASME Single Certification Mark
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.”An ASME corporate logo shall not
be used by any organization other than ASME.

The ASME Single 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 ASME Single Certification Mark who may also use the facsimile
in advertising to show that clearly specified items will carry the ASME Single Certification Mark.

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 ASME Single Certification
Mark described in the governing Section of the Code.

Markings such as “ASME,” “ASME Standard,” or any other marking including “ASME” or the ASME Single 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
complying with ASME requirements should not refer to ASME or they should clearly identify all exceptions to the ASME
requirements.
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ð21Þ 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 applicable
Boiler and Pressure Vessel (BPV) Standards Committee (hereinafter referred to as the Committee). See the guidelines
on approval of new materials under the ASME Boiler and Pressure Vessel Code in Section II, Part D for requirements for
requests that involve adding new materials to the Code. See the guidelines on approval of new welding and brazing ma-
terials in Section II, Part C for requirements for requests that involve adding new welding and brazing materials (“con-
sumables”) to the Code.
Technical inquiries can include requests for revisions or additions to the Code requirements, requests for Code Cases,

or requests for Code Interpretations, as described below:
(1) Code Revisions. Code revisions are considered to accommodate technological developments, to address admin-

istrative requirements, to incorporate Code Cases, or to clarify Code intent.
(2) Code Cases. Code Cases represent alternatives or additions to existing Code requirements. Code Cases are writ-

ten as a Question and Reply, and are usually intended to be incorporated into the Code at a later date. When used, Code
Cases prescribe mandatory requirements in the same sense as the text of the Code. However, users are cautioned that
not all regulators, jurisdictions, or Owners automatically accept Code Cases. The most common applications for Code
Cases are as follows:

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

Code
(3) Code Interpretations
(-a) Code Interpretations provide clarification of the meaning of existing requirements in the Code and are pre-

sented in Inquiry and Reply format. Interpretations do not introduce new requirements.
(-b) Interpretations will be issued only if existing Code text is ambiguous or conveys conflicting requirements. If a

revision of the requirements is required to support the Interpretation, an Intent Interpretation will be issued in parallel
with a revision to the Code.
(b) Code requirements, Code Cases, and Code Interpretations established by the Committee are not to be considered

as approving, recommending, certifying, or endorsing any proprietary or specific design, or as limiting in any way the
freedom of manufacturers, constructors, or Owners to choose any method of design or any form of construction that
conforms to the Code requirements.
(c) Inquiries that do not comply with the following guidance or that do not provide sufficient information for the Com-

mittee’s full understanding may result in the request being returned to the Inquirer with no action.

2 INQUIRY FORMAT

Submittals to the Committee should include the following information:
(a) Purpose. Specify one of the following:

(1) request for revision of present Code requirements
(2) request for new or additional Code requirements
(3) request for Code Case
(4) request for Code Interpretation

(b) Background. The Inquirer should provide the information needed for the Committee’s understanding of the In-
quiry, being sure to include reference to the applicable Code Section, Division, Edition, Addenda (if applicable), para-
graphs, figures, and tables. This information should include a statement indicating why the included paragraphs,
figures, or tables are ambiguous or convey conflicting requirements. Preferably, the Inquirer should provide a copy
of, or relevant extracts from, the specific referenced portions of the Code.
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(c) Presentations. The Inquirer may desire to attend or be asked to attend a meeting of the Committee to make a for-
mal presentation or to answer questions from the Committee members with regard to the Inquiry. Attendance at a BPV
Standards Committee meeting shall be at the expense of the Inquirer. The Inquirer’s attendance or lack of attendance at
a meeting will not be used by the Committee as a basis for acceptance or rejection of the Inquiry by the Committee. How-
ever, if the Inquirer’s request is unclear, attendance by the Inquirer or a representative may be necessary for the Com-
mittee to understand the request sufficiently to be able to provide an Interpretation. If the Inquirer desires to make a
presentation at a Committee meeting, the Inquirer should provide advance notice to the Committee Secretary, to ensure
time will be allotted for the presentation in the meeting agenda. The Inquirer should consider the need for additional
audiovisual equipment that might not otherwise be provided by the Committee. With sufficient advance notice to the
Committee Secretary, such equipment may be made available.

3 CODE REVISIONS OR ADDITIONS

Requests for Code revisions or additions should include the following information:
(a) Requested Revisions or Additions. For requested revisions, the Inquirer should identify those requirements of the

Code that they believe should be revised, and should submit a copy of, or relevant extracts from, the appropriate require-
ments as they appear in the Code, marked up with the requested revision. For requested additions to the Code, the In-
quirer should provide the recommended wording and should clearly indicate where they believe the additions should be
located in the Code requirements.

(b) Statement of Need. The Inquirer should provide a brief explanation of the need for the revision or addition.
(c) Background Information. The Inquirer should 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 ade-
quately evaluate the requested revision or addition. Sketches, tables, figures, and graphs should be submitted, as appro-
priate. The Inquirer should identify any pertinent portions of the Code that would be affected by the revision or addition
and any portions of the Code that reference the requested revised or added paragraphs.

4 CODE CASES

Requests for Code Cases should be accompanied by a statement of need and background information similar to that
described in 3(b) and 3(c), respectively, for Code revisions or additions. The urgency of the Code Case (e.g., project un-
derway or imminent, new procedure) should be described. In addition, it is important that the request is in connection
with equipment that will bear the ASME Single Certification Mark, with the exception of Section XI applications. The pro-
posed Code Case should identify the Code Section and Division, and should 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 Ad-
denda (if applicable) to which the requested Code Case applies.

5 CODE INTERPRETATIONS

(a) Requests for Code Interpretations should be accompanied by the following information:
(1) Inquiry. The Inquirer should propose a condensed and precise Inquiry, omitting superfluous background infor-

mation and, when possible, composing the Inquiry in such a way that a “yes” or a “no” Reply, with brief limitations or
conditions, if needed, can be provided by the Committee. The proposed question should be technically and editorially
correct.

(2) Reply. The Inquirer should propose a Reply that clearly and concisely answers the proposed Inquiry question.
Preferably, the Reply should be “yes” or “no,” with brief limitations or conditions, if needed.

(3) Background Information. The Inquirer should include a statement indicating why the included paragraphs,
figures, or tables are ambiguous or convey conflicting requirements. The Inquirer should provide any need or back-
ground information, such as described in 3(b) and 3(c), respectively, for Code revisions or additions, that will assist
the Committee in understanding the proposed Inquiry and Reply.

If the Inquirer believes a revision of the Code requirements would be helpful to support the Interpretation, the In-
quirer may propose such a revision for consideration by the Committee. In most cases, such a proposal is not necessary.

(b) Requests for Code Interpretations should be limited to an Interpretation of a particular requirement in the Code or
in a Code Case. Except with regard to interpreting a specific Code requirement, the Committee is not permitted to con-
sider consulting-type requests such as the following:

(1) a review of calculations, design drawings, welding qualifications, or descriptions of equipment or parts to de-
termine compliance with Code requirements
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(2) a request for assistance in performing any Code-prescribed functions relating to, but not limited to, material
selection, designs, calculations, fabrication, inspection, pressure testing, or installation

(3) a request seeking the rationale for Code requirements

6 SUBMITTALS

(a) Submittal. Requests for Code Interpretation should preferably be submitted through the online Interpretation Sub-
mittal Form. The form is accessible at http://go.asme.org/InterpretationRequest. Upon submittal of the form, the In-
quirer will receive an automatic e-mail confirming receipt. If the Inquirer is unable to use the online form, the
Inquirer may mail the request to the following address:

Secretary
ASME Boiler and Pressure Vessel Committee
Two Park Avenue
New York, NY 10016-5990

All other Inquiries should be mailed to the Secretary of the BPV Committee at the address above. Inquiries are unlikely
to receive a response if they are not written in clear, legible English. They must also include the name of the Inquirer and
the company they represent or are employed by, if applicable, and the Inquirer’s address, telephone number, fax num-
ber, and e-mail address, if available.
(b) Response. The Secretary of the appropriate Committee will provide a written response, via letter or e-mail, as ap-

propriate, to the Inquirer, upon completion of the requested action by the Committee. Inquirers may track the status of
their Interpretation Request at http://go.asme.org/Interpretations.
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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 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 cooperative nature of the speci-
fications found in Section II, Material Specifications.

“General discussion of material specifications comprising 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 agree-

ment 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 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 Pressure

Vessel Code Committees, then subsequently, by cooperative action, modified and identified as ASTM specifications. Sec-
tion II, Parts A and B, currently contain many material specifications that are identical with the corresponding ASTM
specifications and some that have been modified for Code usage. Many of these specifications are published in dual for-
mat. 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 SI 10-1997, Standard for the Use of the Inter-
national System of Units (SI): The Modern Metric System.

In 1969, the American Welding Society began publication of specifications for welding rods, electrodes, and filler me-
tals, 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 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 specifications 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 proposed new spe-
cifications. 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 iden-
tical specifications and those amended for Code usage every 2 years.

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.

xxxix



ð21Þ SPECIFICATIONS LISTED BY MATERIALS

Aluminum and Aluminum Alloys

SB-26/SB-26M Specification for Aluminum-Alloy Sand Castings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
SB-108/SB-108M Specification for Aluminum-Alloy Permanent Mold Castings . . . . . . . . . . . . . . . . . . . . . . . . . . 61
SB-209 Specification for Aluminum and Aluminum-Alloy Sheet and Plate . . . . . . . . . . . . . . . . . . . . . 265
SB-210 Specification for Aluminum and Aluminum-Alloy Drawn Seamless Tubes . . . . . . . . . . . . . . 291
SB-211 Specification for Aluminum and Aluminum-Alloy Rolled or Cold-Finished Bar, Rod, and

Wire . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 303
SB-221 Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods, Wire, Profiles, and

Tubes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 313
SB-234 Specification for Aluminum and Aluminum-Alloy Drawn Seamless Tubes for Condensers and

Heat Exchangers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 329
SB-241/SB-241M Specification for Aluminum and Aluminum-Alloy Seamless Pipe and Seamless Extruded

Tube . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 337
SB-247 Specification for Aluminum and Aluminum-Alloy Die Forgings, Hand Forgings, and Rolled

Ring Forgings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 357
SB-308/SB-308M Specification for Aluminum-Alloy 6061-T6 Standard Structural Profiles . . . . . . . . . . . . . . . . 447
SB-548 Test Method for Ultrasonic Inspection of Aluminum-Alloy Plate for Pressure Vessels . . . . 755
SB-666/SB-666M Practice for Identification Marking of Aluminum and Magnesium Products . . . . . . . . . . . . . 923
SB-928/SB-928M Specification for High Magnesium Aluminum-Alloy Sheet and Plate for Marine Service and

Similar Environments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1121
SB/EN 1706 Aluminum and Aluminum Alloys — Castings — Chemical Composition and Mechanical

Properties . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1195

Cobalt Alloys

SB-815 Specification for Cobalt-Chromium-Nickel-Molybdenum-Tungsten Alloy (UNS R31233) Rod 1049
SB-818 Specification for Cobalt-Chromium-Nickel-Molybdenum-Tungsten Alloy (UNS R31233)

Plate, Sheet, and Strip . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1053

Copper Alloy Castings

SB-61 Specification for Steam or Valve Bronze Castings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31
SB-62 Specification for Composition Bronze or Ounce Metal Castings . . . . . . . . . . . . . . . . . . . . . . . 35
SB-148 Specification for Aluminum-Bronze Sand Castings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 113
SB-271/SB-271M Specification for Copper-Base Alloy Centrifugal Castings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 425
SB-369 Specification for Copper-Nickel Alloy Castings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 531
SB-505/SB-505M Specification for Copper Alloy Continuous Castings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 683
SB-584 Specification for Copper Alloy Sand Castings for General Applications . . . . . . . . . . . . . . . . . 825
SB-824 Specification for General Requirements for Copper Alloy Castings . . . . . . . . . . . . . . . . . . . . 1057

Copper and Copper Alloy Pipe and Tubes

SB-42 Specification for Seamless Copper Pipe, Standard Sizes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15
SB-43 Specification for Seamless Red Brass Pipe, Standard Sizes . . . . . . . . . . . . . . . . . . . . . . . . . . . 23
SB-75/SB-75M Specification for Seamless Copper Tube . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39
SB-111/SB-111M Specification for Copper and Copper-Alloy Seamless Condenser Tubes and Ferrule Stock . 79
SB-135/SB-135M Specification for Seamless Brass Tube . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 103
SB-251 Specification for General Requirements for Wrought Seamless Copper and Copper-Alloy

Tube . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 403
SB-315 Specification for Seamless Copper Alloy Pipe and Tube . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 453

xl



SB-359/SB-359M Specification for Copper and Copper-Alloy Seamless Condenser and Heat Exchanger Tubes
with Integral Fins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 495

SB-395/SB-395M Specification for U-Bend Seamless Copper and Copper Alloy Heat Exchanger and Condenser
Tubes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 547

SB-466/SB-466M Specification for Seamless Copper-Nickel Pipe and Tube . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 641
SB-467 Specification for Welded Copper-Nickel Pipe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 649
SB-543/SB-543M Specification for Welded Copper and Copper-Alloy Heat Exchanger Tube . . . . . . . . . . . . . . 741
SB-706 Specification for Seamless Copper Alloy (UNS NO. C69100) Pipe and Tube . . . . . . . . . . . . . 999
SB-956 Specification for Welded Copper and Copper-Alloy Condenser and Heat Exchanger Tubes

with Integral Fins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1135

Copper and Copper Alloy Plate, Sheet, Strip, and Rolled Bar

SB-96/SB-96M Specification for Copper-Silicon Alloy Plate, Sheet, Strip, and Rolled Bar for General Purposes
and Pressure Vessels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49

SB-152/SB-152M Specification for Copper Sheet, Strip, Plate, and Rolled Bar . . . . . . . . . . . . . . . . . . . . . . . . . . 133
SB-169/SB-169M Specification for Aluminum Bronze Sheet, Strip, and Rolled Bar . . . . . . . . . . . . . . . . . . . . . . 241
SB-171/SB-171M Specification for Copper-Alloy Plate and Sheet for Pressure Vessels, Condensers, and Heat

Exchangers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 247
SB-248 Specification for General Requirements for Wrought Copper and Copper-Alloy Plate, Sheet,

Strip, and Rolled Bar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 375
SB-283/SB-283M Specification for Copper and Copper-Alloy Die Forgings (Hot-Pressed) . . . . . . . . . . . . . . . . 433

Copper and Copper Alloy Rod, Bar, and Shapes

SB-98/SB-98M Specification for Copper-Silicon Alloy Rod, Bar and Shapes . . . . . . . . . . . . . . . . . . . . . . . . . . 55
SB-150/SB-150M Specification for Aluminum Bronze Rod, Bar, and Shapes . . . . . . . . . . . . . . . . . . . . . . . . . . . . 119
SB-151/SB-151M Specification for Copper-Nickel-Zinc Alloy (Nickel Silver) and Copper-Nickel Rod and Bar 127
SB-187/SB-187M Specification for Copper, Bus Bar, Rod, and Shapes and General Purpose Rod, Bar, and

Shapes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 255
SB-249/SB-249M Specification for General Requirements for Wrought Copper and Copper-Alloy Rod, Bar,

Shapes, and Forgings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 389

Copper Test Method

SB-858 Test Method for Ammonia Vapor Test for Determining Susceptibility to Stress Corrosion
Cracking in Copper Alloys . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1079

Nickel Alloy Castings

SA-494/SA-494M Specification for Castings, Nickel and Nickel Alloy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 675

Nickel and Nickel Alloy Fittings

SB-366/SB-366M Specification for Factory-Made Wrought Nickel and Nickel Alloy Fittings . . . . . . . . . . . . . . . 513
SB-834 Specification for Pressure Consolidated Powder Metallurgy Iron-Nickel- Chromium-

Molybdenum (UNS N08367), Nickel-Chromium- Molybdenum-Columbium (Nb) (UNS
N06625), Nickel- Chromium-Iron Alloys (UNS N06600 and N06690), and Nickel-
Chromium-Iron-Columbium-Molybdenum (UNS N07718) Alloy Pipe Flanges, Fittings,
Valves, and Parts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1073

Nickel and Nickel Alloy Pipe and Tubes

SB-161 Specification for Nickel Seamless Pipe and Tube . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 151
SB-163 Specification for Seamless Nickel and Nickel Alloy Condenser and Heat-Exchanger Tubes 173
SB-165 Specification for Nickel-Copper Alloy (UNS N04400) Seamless Pipe and Tube . . . . . . . . . . 201
SB-167 Specification for Nickel-Chromium-Iron Alloys (UNS N06600, N06601, N06603, N06690,

N06693, N06025, N06045, and N06696), and Nickel-Chromium-Cobalt-Molybdenum Al-
loy (UNS N06617) and Nickel-Iron-Chromium-Tungsten Alloy (UNS N06674) Seamless
Pipe and Tube . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 217

xli



SB-407 Specification for Nickel-Iron-Chromium Alloy Seamless Pipe and Tube . . . . . . . . . . . . . . . . 559
SB-423 Specification for Nickel-Iron-Chromium-Molybdenum-Copper Alloy (UNS N08825 and

N08221) Seamless Pipe and Tube . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 577
SB-444 Specification for Nickel-Chromium-Molybdenum-Columbium Alloys (UNS N06625 and UNS

N06852) and Nickel-Chromium-Molybdenum-Silicon Alloy (UNS N06219) Pipe and Tube 617
SB-462 Specification for Forged or Rolled UNS N06030, UNS N06022, UNS N06035, UNS N06200,

UNS N06059, UNS N10362, UNS N06686, UNS N08020, UNS N08024, UNS N08026, UNS
N08367, UNS N10276, UNS N10665, UNS N10675, UNS N10629, UNS N08031, UNS
N06045, UNS N06025, and UNS R20033 Alloy Pipe Flanges, Forged Fittings, and Valves
and Parts for Corrosive High-Temperature Service . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 627

SB-464 Specification for Welded UNS N08020, N08024, and N08026 Alloy Pipe . . . . . . . . . . . . . . . 637
SB-468 Specification for Welded UNS N08020, N08024, and N08026 Alloy Tubes . . . . . . . . . . . . . . 657
SB-514 Specification for Welded Nickel-Iron-Chromium Alloy Pipe . . . . . . . . . . . . . . . . . . . . . . . . . . 703
SB-515 Specification for Welded UNS N08120, UNS N08800, UNS N08810, and UNS N08811 Alloy

Tubes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 707
SB-516 Specification for Welded Nickel-Chromium-Iron Alloy (UNS N06600, UNS N06603, UNS

N06025, and UNS N06045) Tubes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 711
SB-517 Specification for Welded Nickel-Chromium-Iron Alloy (UNS N06600, UNS N06603, UNS

N06025, and UNS N06045) Pipe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 715
SB-535 Specification for Nickel-Iron-Chromium-Silicon Alloys (UNS N08330 and N08332) Seamless

Pipe and Tube . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 725
SB-619/SB-619M Specification for Welded Nickel and Nickel-Cobalt Alloy Pipe . . . . . . . . . . . . . . . . . . . . . . . . . 849
SB-622 Specification for Seamless Nickel and Nickel-Cobalt Alloy Pipe and Tube . . . . . . . . . . . . . . . 865
SB-626 Specification for Welded Nickel and Nickel-Cobalt Alloy Tube . . . . . . . . . . . . . . . . . . . . . . . . 887
SB-668 Specification for UNS N08028 Seamless Tubes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 931
SB-673 Specification for UNS N08925, UNS N08354, and UNS N08926 Welded Pipe . . . . . . . . . . . . 943
SB-674 Specification for UNS N08925, UNS N08354, and UNS N08926 Welded Tube . . . . . . . . . . . 947
SB-675 Specification for UNS N08367 Welded Pipe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 951
SB-676 Standard Specification for UNS N08367 Welded Tube . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 955
SB-677 Specification for UNS N08904, UNS N08925, and UNS N08926 Seamless Pipe and Tube . . 959
SB-690 Specification for Iron-Nickel-Chromium-Molybdenum Alloys (UNS N08366 and UNS

N08367) Seamless Pipe and Tube . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 975
SB-704 Specification for Welded UNS N06625, UNS N06219, and UNS N08825 Alloy Tubes . . . . . 991
SB-705 Specification for Nickel-Alloy (UNS N06625, N06219 and N08825) Welded Pipe . . . . . . . . 995
SB-710 Specification for Nickel-Iron-Chromium-Silicon Alloy Welded Pipe . . . . . . . . . . . . . . . . . . . . 1013
SB-729 Specification for Seamless UNS N08020, UNS N08026, and UNS N08024 Nickel-Alloy Pipe

and Tube . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1017
SB-751 Specification for General Requirements for Nickel and Nickel-Alloy Welded Tube . . . . . . . 1021
SB-775 Specification for General Requirements for Nickel and Nickel-Alloy Welded Pipe . . . . . . . . 1035
SB-804 Specification for UNS N08367 and UNS N08926 Welded Pipe . . . . . . . . . . . . . . . . . . . . . . . . 1041
SB-829 Specification for General Requirements for Nickel and Nickel Alloys Seamless Pipe and

Tube . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1065

Nickel and Nickel Alloy Plate, Sheet, and Strip

SB-127 Specification for Nickel-Copper Alloy (UNS N04400) Plate, Sheet, and Strip . . . . . . . . . . . . 93
SB-162 Specification for Nickel Plate, Sheet, and Strip . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 157
SB-168 Specification for Nickel-Chromium-Iron Alloys (UNS N06600, N06601, N06603, N06690,

N06693, N06025, N06045, and N06696) and Nickel-Chromium-Cobalt-Molybdenum Alloy
(UNS N06617), and Nickel-Iron-Chromium-Tungsten Alloy (UNS N06674) Plate, Sheet,
and Strip . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 227

SB-333 Specification for Nickel-Molybdenum Alloy Plate, Sheet, and Strip . . . . . . . . . . . . . . . . . . . . 465
SB-409 Specification for Nickel-Iron-Chromium Alloy Plate, Sheet, and Strip . . . . . . . . . . . . . . . . . . 571
SB-424 Specification for Ni-Fe-Cr-Mo-Cu Alloy (UNS N08825, UNS N08221, and UNS N06845) Plate,

Sheet, and Strip . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 583
SB-434 Specification for Nickel-Molybdenum-Chromium-Iron Alloys (UNS N10003, UNS N10242)

Plate, Sheet, and Strip . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 597

xlii



SB-435 Specification for UNS N06002, UNS N06230, UNS N12160, and UNS R30556 Plate, Sheet, and
Strip . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 601

SB-443 Specification for Nickel-Chromium-Molybdenum-Columbium Alloy (UNS N06625) and
Nickel-Chromium-Molybdenum-Silicon Alloy (UNS N06219) Plate, Sheet, and Strip . . . . 605

SB-463 Specification for UNS N08020 Alloy Plate, Sheet, and Strip . . . . . . . . . . . . . . . . . . . . . . . . . . . 633
SB-536 Specification for Nickel-Iron-Chromium-Silicon Alloys (UNS N08330 and N08332) Plate,

Sheet, and Strip . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 729
SB-575 Specification for Low-Carbon Nickel-Chromium-Molybdenum, Low-Carbon Nickel-

Chromium-Molybdenum-Copper, Low-Carbon Nickel-Chromium-Molybdenum-Tantalum,
Low-Carbon Nickel-Chromium-Molybdenum-Tungsten, and Low-Carbon Nickel-
Molybdenum-Chromium Alloy Plate, Sheet, and Strip . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 809

SB-582 Specification for Nickel-Chromium-Iron-Molybdenum-Copper Alloy Plate, Sheet, and Strip 821
SB-599 Specification for Nickel-Iron-Chromium-Molybdenum-Columbium Stabilized Alloy (UNS

N08700) Plate, Sheet, and Strip . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 835
SB-620 Specification for Nickel-Iron-Chromium-Molybdenum Alloy (UNS N08320) Plate, Sheet, and

Strip . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 857
SB-625 Specification for UNS N08904, UNS N08925, UNS N08031, UNS N08932, UNS N08926, and

UNS R20033 Plate, Sheet, and Strip . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 873
SB-688 Specification for Chromium-Nickel-Molybdenum-Iron (UNS N08366 and UNS N08367)

Plate, Sheet, and Strip . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 965
SB-709 Specification for Iron-Nickel-Chromium-Molybdenum Alloy (UNS N08028) Plate, Sheet, and

Strip . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1007
SB-906 Specification for General Requirements for Flat-Rolled Nickel and Nickel Alloys Plate, Sheet,

and Strip . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1103

Nickel and Nickel Alloy Rod, Bar, and Wire

SB-160 Specification for Nickel Rod and Bar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 141
SB-164 Specification for Nickel-Copper Alloy Rod, Bar, and Wire . . . . . . . . . . . . . . . . . . . . . . . . . . . . 187
SB-166 Specification for Nickel-Chromium-Iron Alloys (UNS N06600, N06601, N06603, N06690,

N06693, N06025, N06045, and N06696) and Nickel-Chromium-Cobalt-Molybdenum Alloy
(UNS N06617), and Nickel-Iron-Chromium-Tungsten Alloy (UNS N06674) Rod, Bar, and
Wire . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 207

SB-335 Specification for Nickel-Molybdenum Alloy Rod . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 469
SB-408 Specification for Nickel-Iron-Chromium Alloy Rod and Bar . . . . . . . . . . . . . . . . . . . . . . . . . . 565
SB-425 Specification for Ni-Fe-Cr-Mo-Cu Alloy (UNS N08825 and UNS N08221) Rod and Bar . . . . 589
SB-446 Specification for Nickel-Chromium-Molybdenum-Columbium Alloy (UNS N06625), Nickel-

Chromium-Molybdenum-Silicon Alloy (UNS N06219), and Nickel-Chromium-
Molybdenum-Tungsten Alloy (UNS N06650) Rod and Bar . . . . . . . . . . . . . . . . . . . . . . . . . . 621

SB-473 Specification for UNS N08020, UNS N08024, and UNS N08026 Nickel Alloy Bar and Wire 661
SB-511 Specification for Nickel-Iron-Chromium-Silicon Alloy Bars and Shapes . . . . . . . . . . . . . . . . . 693
SB-564 Specification for Nickel Alloy Forgings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 779
SB-572 Specification for UNS N06002, UNS N06230, UNS N12160, and UNS R30556 Rod . . . . . . . 791
SB-573 Specification for Nickel-Molybdenum-Chromium-Iron Alloys (UNS N10003, N10242) Rod 797
SB-574 Specification for Low-Carbon Nickel-Chromium-Molybdenum, Low-Carbon Nickel-

Molybdenum-Chromium, Low-Carbon Nickel-Molybdenum-Chromium-Tantalum, Low-
Carbon Nickel-Chromium-Molybdenum-Copper, and Low-Carbon Nickel-Chromium-
Molybdenum-Tungsten Alloy Rod . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 803

SB-581 Specification for Nickel-Chromium-Iron-Molybdenum-Copper Alloy Rod . . . . . . . . . . . . . . . 815
SB-621 Specification for Nickel-Iron-Chromium-Molybdenum Alloy (UNS N08320) Rod . . . . . . . . . 861
SB-637 Specification for Precipitation-Hardening and Cold Worked Nickel Alloy Bars, Forgings, and

Forging Stock for Moderate or High-Temperature Service . . . . . . . . . . . . . . . . . . . . . . . . . . 893
SB-649 Specification for 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 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 901

SB-672 Specification for Nickel-Iron-Chromium-Molybdenum-Columbium Stabilized Alloy (UNS
N08700) Bar and Wire . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 935

xliii



SB-691 Specification for Iron-Nickel-Chromium-Molybdenum Alloys (UNS N08366 and UNS
N08367) Rod, Bar, and Wire . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 983

Other

SF-467 Specification for Nonferrous Nuts for General Use . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1147
SF-467M Specification for Nonferrous Nuts for General Use [Metric] . . . . . . . . . . . . . . . . . . . . . . . . . . 1157
SF-468 Specification for Nonferrous Bolts, Hex Cap Screws, Socket Head Cap Screws, and Studs for

General Use . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1167
SF-468M Specification for Nonferrous Bolts, Hex Cap Screws, and Studs for General Use [Metric] . . 1183

Titanium and Titanium Alloys

SB-265 Specification for Titanium and Titanium Alloy Strip, Sheet, and Plate . . . . . . . . . . . . . . . . . . 411
SB-338 Specification for Seamless and Welded Titanium and Titanium Alloy Tubes for Condensers

and Heat Exchangers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 475
SB-348/SB-348M Specification for Titanium and Titanium Alloy Bars and Billets . . . . . . . . . . . . . . . . . . . . . . . 485
SB-363 Specification for Seamless and Welded Unalloyed Titanium and Titanium Alloy Welding

Fittings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 507
SB-367 Specification for Titanium and Titanium Alloy Castings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 523
SB-381 Specification for Titanium and Titanium Alloy Forgings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 537
SB-861 Specification for Titanium and Titanium Alloy Seamless Pipe . . . . . . . . . . . . . . . . . . . . . . . . 1081
SB-862 Specification for Titanium and Titanium Alloy Welded Pipe . . . . . . . . . . . . . . . . . . . . . . . . . . 1091

Zirconium and Zirconium Alloys

SB-493/SB-493M Specification for Zirconium and Zirconium Alloy Forgings . . . . . . . . . . . . . . . . . . . . . . . . . . . 671
SB-523/SB-523M Specification for Seamless and Welded Zirconium and Zirconium Alloy Tubes . . . . . . . . . . 719
SB-550/SB-550M Specification for Zirconium and Zirconium Alloy Bar and Wire . . . . . . . . . . . . . . . . . . . . . . . 761
SB-551/SB-551M Specification for Zirconium and Zirconium Alloy Strip, Sheet, and Plate . . . . . . . . . . . . . . . . 767
SB-653/SB-653M Specification for Seamless and Welded Zirconium and Zirconium Alloy Welding Fittings . 913
SB-658/SB-658M Specification for Seamless and Welded Zirconium and Zirconium Alloy Pipe . . . . . . . . . . . . 917
SB-752/SB-752M Specification for Castings, Zirconium-Base, Corrosion Resistant, for General Application . . 1029

xliv



ð21ÞSPECIFICATION REMOVAL

From time to time, it becomes necessary to remove specifications from this Part of Section II. This occurs because the
sponsoring society (e.g., ASTM, AWS, CEN) has notified ASME that the specification has either been replaced with an-
other specification, or that there is no known use and production of a material. Removal of a specification from this Sec-
tion also results in concurrent removal of the same specification from Section IX and from all of the ASME Boiler and
Pressure Vessel Construction Codes that reference the material. This action effectively prohibits further use of the ma-
terial in ASME Boiler and Pressure Vessel construction.

The following specifications will be dropped from this Section in the next Edition, unless information concerning cur-
rent production and use of the material is received before December 1 of this year:

SB-858

If you are currently using and purchasing new material to this specification for ASME Boiler and Pressure Vessel Code
construction, and if discontinuance of this specification would present a hardship, please notify the Secretary of the
ASME Boiler and Pressure Vessel Committee, at the address shown below:

Secretary
ASME Boiler and Pressure Vessel Committee
Two Park Avenue
New York, NY 10016-5990
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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 facil-
itate this, cross-reference style has changed. Cross-references within a subsection or subarticle will not include the des-
ignator/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).

• 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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SPECIFICATION FOR ALUMINUM-ALLOY SAND
CASTINGS

SB-26/SB-26M

(Identical with ASTM Specification B26/B26M-11 except that certification and test reports have been made mandatory,
and ASME welding requirements are invoked.)

ASME BPVC.II.B-2021 SB-26/SB-26M

1



ASME BPVC.II.B-2021SB-26/SB-26M

2

Standard Specification for
Aluminum-Alloy Sand Castings

1. Scope

1.1 This specification covers aluminum-alloy sand castings
designated as shown in Table 1.

1.2 This specification is not intended for aluminum-alloy
sand castings used in aerospace applications.

1.3 Alloy and temper designations are in accordance with
ANSI H35.1/H35.1M. Unified Numbering System alloy des-
ignations are in accordance with Practice E527.

1.4 Unless the order specifies the “M” specification desig-
nation, the material shall be furnished to the inch-pound units.

1.5 For acceptance criteria for inclusion of new aluminum
and aluminum alloys and their properties in this specification,
see Annex A1 and Annex A2.

1.6 The values stated in either SI units or inch-pound units
are to be regarded separately as standard. The values stated in
each system may not be exact equivalents; therefore, each
system shall be used independently of the other. Combining
values from the two systems may result in nonconformance
with the standard.

1.7 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety and health practices and determine the applica-
bility of regulatory limitations prior to use.

2. Referenced Documents

2.1 The following documents of the issue in effect on date
of material purchase form a part of this specification to the
extent referenced herein:

2.2 ASTM Standards:
B179 Specification for Aluminum Alloys in Ingot and

Molten Forms for Castings from All Casting Processes

B275 Practice for Codification of Certain Nonferrous Met-
als and Alloys, Cast and Wrought

B557 Test Methods for Tension Testing Wrought and Cast
Aluminum- and Magnesium-Alloy Products

B557M Test Methods for Tension Testing Wrought and Cast
Aluminum- and Magnesium-Alloy Products (Metric)

B660 Practices for Packaging/Packing of Aluminum and
Magnesium Products

B881 Terminology Relating to Aluminum- and Magnesium-
Alloy Products

B917/B917M Practice for Heat Treatment of Aluminum-
Alloy Castings from All Processes

D3951 Practice for Commercial Packaging
E29 Practice for Using Significant Digits in Test Data to

Determine Conformance with Specifications
E34 Test Methods for Chemical Analysis of Aluminum and

Aluminum-Base Alloys
E94 Guide for Radiographic Examination
E155 Reference Radiographs for Inspection of Aluminum

and Magnesium Castings
E165 Practice for Liquid Penetrant Examination for General

Industry
E527 Practice for Numbering Metals and Alloys in the

Unified Numbering System (UNS)
E607 Test Method for Atomic Emission Spectrometric

Analysis Aluminum Alloys by the Point to Plane Tech-
nique Nitrogen Atmosphere

E716 Practices for Sampling and Sample Preparation of
Aluminum and Aluminum Alloys for Determination of
Chemical Composition by Spectrochemical Analysis

E1251 Test Method for Analysis of Aluminum and Alumi-
num Alloys by Spark Atomic Emission Spectrometry

E2422 Digital Reference Images for Inspection of Alumi-
num Castings

IEEE/ASTM SI 10 Standard for Use of the International
System of Units (SI): The Modern Metric System

2.3 AMS Standard:
AMS 2771 Heat Treatment of Aluminum Alloy Castings




