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FOREWORD"

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Vessel Committee was superseded by the following committees: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 (1V)

(e) Committee on Nondestructive Examination (V)

(f) Committee on Pressure Vessels (VIII)

(g9) 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)

(1) 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.

xiii



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.

” o«

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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CORRESPONDENCE WITH THE COMMITTEE

General

ASME codes and standards are developed and maintained by committees with the intent to represent the consensus of
concerned interests. Users of ASME codes and standards may correspond with the committees to propose revisions or
cases, report errata, or request interpretations. Correspondence for this Section of the ASME Boiler and Pressure
Vessel Code (BPVC) should be sent to the staff secretary noted on the Section’s committee web page, accessible at
https://go.asme.org/CSCommittees.

NOTE: See ASME BPVC Section II, Part D for guidelines on requesting approval of new materials. See Section II, Part C for guidelines on re-
questing approval of new welding and brazing materials (“consumables”).

Revisions and Errata

The committee processes revisions to this Code on a continuous basis to incorporate changes that appear necessary or
desirable as demonstrated by the experience gained from the application of the Code. Approved revisions will be pub-
lished in the next edition of the Code.

In addition, the committee may post errata and Special Notices at http://go.asme.org/BPVCerrata. Errata and Special
Notices become effective on the date posted. Users can register on the committee web page to receive e-mail notifica-
tions of posted errata and Special Notices.

This Code is always open for comment, and the committee welcomes proposals for revisions. Such proposals should
be as specific as possible, citing the paragraph number(s), the proposed wording, and a detailed description of the rea-
sons for the proposal, including any pertinent background information and supporting documentation.

Cases

(a) The most common applications for cases are
(1) to permit early implementation of a revision based on an urgent need
(2) to provide alternative requirements
(3) to allow users to gain experience with alternative or potential additional requirements prior to incorporation
directly into the Code
(4) to permit use of a new material or process
(b) Users are cautioned that not all jurisdictions or owners automatically accept cases. Cases 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.
(c) The committee will consider proposed cases concerning the following topics only:
(1) equipment to be marked with the ASME Single Certification Mark, or
(2) equipment to be constructed as a repair/replacement activity under the requirements of Section XI
(d) A proposed case shall be written as a question and reply in the same format as existing cases. The proposal shall
also include the following information:
(1) a statement of need and background information
(2) the urgency of the case (e.g. the case concerns a project that is underway or imminent)
(3) the Code Section and the paragraph, figure, or table number(s) to which the proposed case applies
(4) the edition(s) of the Code to which the proposed case applies
(e) A case is effective for use when the public review process has been completed and it is approved by the cognizant
supervisory board. Cases that have been approved will appear in the next edition or supplement of the Code Cases
books, “Boilers and Pressure Vessels” or “Nuclear Components.” Each Code Cases book is updated with seven Supple-
ments. Supplements will be sent or made available automatically to the purchasers of the Code Cases books until the
next edition of the 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. The status of any case is available
at http://go.asme.org/BPVCCDatabase. An index of the complete list of Boiler and Pressure Vessel Code Cases and Nu-
clear Code Cases is available at http://go.asme.org/BPVCC.
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Interpretations

(a) Interpretations clarify existing Code requirements and are written as a question and reply. Interpretations do not
introduce new requirements. If a revision to resolve conflicting or incorrect wording is required to support the inter-
pretation, the committee will issue an intent interpretation in parallel with a revision to the Code.

(b) Upon request, the committee will render an interpretation of any requirement of the Code. An interpretation can
be rendered only in response to a request submitted through the online Interpretation Submittal Form at http://go.as-
me.org/InterpretationRequest. Upon submitting the form, the inquirer will receive an automatic e-mail confirming
receipt.

(c) ASME does not act as a consultant for specific engineering problems or for the general application or understand-
ing of the Code requirements. If, based on the information submitted, it is the opinion of the committee that the inquirer
should seek assistance, the request will be returned with the recommendation that such assistance be obtained. In-
quirers may track the status of their requests at http://go.asme.org/Interpretations.

(d) ASME procedures provide for reconsideration of any interpretation when or if additional information that might
affect an interpretation is available. Further, persons aggrieved by an interpretation may appeal to the cognizant ASME
committee or subcommittee. ASME does not “approve,” “certify,” “rate,” or “endorse” any item, construction, proprietary
device, or activity.

(e) Interpretations are published in the ASME Interpretations Database at http://go.asme.org/Interpretations as they
are issued.

Committee Meetings

The ASME BPVC committees regularly hold meetings that are open to the public. Persons wishing to attend any meet-
ing should contact the secretary of the applicable committee. Information on future committee meetings can be found at
http://go.asme.org/BCW.
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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 Il 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 I, 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.
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Specification for General Requirements for Steel Bars, Carbon and Alloy, Hot-Wrought .
Specification for Steel Rivets and Bars for Rivets, Pressure Vessels ..................
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SA-995/SA-995M
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SA-403/SA-403M
SA-420/SA-420M

SA-522/SA-522M
SA-592/SA-592M
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SA-135/SA-135M
SA-312/SA-312M

SA-333/SA-333M

SA-335/SA-335M
SA-358/SA-358M

SA-369/SA-369M

SA-376/SA-376M
SA-409/SA-409M

SA-426/SA-426M
SA-451/SA-451M
SA-524/SA-524M
SA-530/SA-530M
SA-587

SA-660
SA-671/SA-671M

SA-672/SA-672M
SA-691/SA-691M
SA-727/SA-727M
SA-731/SA-731M
SA-790/SA-790M
SA-813/SA-813M
SA-814/SA-814M
SA-941

SA-961/SA-961M

SA-999/SA-999M

Specification for Electric-Resistance-Welded Steel Pipe ............... ... ... ... ...
Specification for Seamless, Welded, and Heavily Cold Worked Austenitic Stainless Steel
PIpeS o e
Specification for Seamless and Welded Steel Pipe for Low-Temperature Service and Other
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Specification for Seamless Ferritic Alloy-Steel Pipe for High-Temperature Service
Specification for Electric-Fusion-Welded Austenitic Chromium-Nickel Stainless Steel Pipe
for High-Temperature Service and General Applications
Specification for Carbon and Ferritic Alloy Steel Forged and Bored Pipe for High-
Temperature ServiCe . .. .. ...t
Specification for Seamless Austenitic Steel Pipe for High-Temperature Service
Specification for Welded Large Diameter Austenitic Steel Pipe for Corrosive or High-
Temperature ServiCe . .. .. ... ..ot e
Specification for Centrifugally Cast Ferritic Alloy Steel Pipe for High-Temperature Service
Specification for Centrifugally Cast Austenitic Steel Pipe for High-Temperature Service .
Specification for Seamless Carbon Steel Pipe for Atmospheric and Lower Temperatures
Specification for General Requirements for Specialized Carbon and Alloy Steel Pipe
Specification for Electric-Resistance-Welded Low-Carbon Steel Pipe for the Chemical In-
QUSETY oot
Specification for Centrifugally Cast Carbon Steel Pipe for High-Temperature Service
Specification for Electric-Fusion-Welded Steel Pipe for Atmospheric and Lower Tem-
peratures
Specification for Electric-Fusion-Welded Steel Pipe for High-Pressure Service at Moderate
Temperatures
Specification for Carbon and Alloy Steel Pipe, Electric-Fusion-Welded for High-Pressure
Service at High Temperatures ............ ..ot
Specification for Carbon Steel Forgings for Piping Components with Inherent Notch
Toughness
Specification for Seamless, Welded Ferritic, and Martensitic Stainless Steel Pipe
Specification for Seamless and Welded Ferritic/Austenitic Stainless Steel Pipe ........
Specification for Single- or Double-Welded Austenitic Stainless Steel Pipe ............
Specification for Cold-Worked Welded Austenitic Stainless Steel Pipe
Terminology Relating to Steel, Stainless Steel, Related Alloys, and
Ferroalloys . . ...
Specification for Common Requirements for Steel Flanges, Forged Fittings, Valves, and
Parts for Piping Applications ........... ... oo
Specification for General Requirements for Alloy and Stainless Steel Pipe

Steel Plate, Sheet, and Strip

SA-568/SA-568M

SA-749/SA-749M

Specification for Steel, Sheet, Carbon, Structural, and High-Strength, Low-Alloy,
Hot-Rolled and Cold-Rolled, General Requirements for ..........................

Specification for Steel, Strip, Carbon and High-Strength, Low-Alloy, Hot-Rolled, General
Requirements for . .. ... ... ..o

Steel Plates, Sheets, and Strip for Pressure Vessels

SA-20/SA-20M

SA-203/SA-203M
SA-204/SA-204M
SA-225/SA-225M
SA-240/SA-240M

SA-263
SA-264
SA-265
SA-285/SA-285M

Specification for General Requirements for Steel Plates for Pressure Vessels
Specification for Pressure Vessel Plates, Alloy Steel, Nickel
Specification for Pressure Vessel Plates, Alloy Steel, Molybdenum ...................
Specification for Pressure Vessel Plates, Alloy Steel, Manganese-Vanadium-Nickel
Specification for Chromium and Chromium-Nickel Stainless Steel Plate, Sheet, and Strip
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Specification for Stainless Chromium Steel-Clad Plate .............................
Specification for Stainless Chromium-Nickel Steel-Clad Plate
Specification for Nickel and Nickel-Base Alloy-Clad Steel Plate
Specification for Pressure Vessel Plates, Carbon Steel, Low- and Intermediate-Tensile
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SA-299/SA-299M
SA-302/SA-302M

SA-353/SA-353M
SA-387/SA-387M
SA-414/SA-414M
SA-455/SA-455M
SA-480/SA-480M
SA-515/SA-515M
SA-516/SA-516M
SA-517/SA-517M
SA-533/SA-533M

SA-537/SA-537M
SA-542/SA-542M

SA-543/SA-543M
SA-553/SA-553M
SA-562/SA-562M
SA-612/SA-612M
SA-645/SA-645M
SA-662/SA-662M
SA-666

SA-693

SA-724/SA-724M
SA-736/SA-736M

SA-737/SA-737M
SA-738/SA-738M

SA-770/SA-770M

SA-832/SA-832M
SA-841/SA-841M

SA-1010/SA-1010M
SA-1017/SA-1017M

SA/AS 1548
SA/EN 10028-2

SA/EN 10028-3

Specification for Pressure Vessel Plates, Carbon Steel, Manganese-Silicon
Specification for Pressure Vessel Plates, Alloy Steel, Manganese-Molybdenum and
Manganese-Molybdenum-Nickel
Specification for Pressure Vessel Plates, Alloy Steel, Double-Normalized and Tempered
900 NICKel ..
Specification for Pressure Vessel Plates, Alloy Steel, Chromium-Molybdenum .........
Specification for Steel, Sheet, Carbon, and High-Strength, Low-Alloy for Pressure Vessels
Specification for Pressure Vessel Plates, Carbon Steel, High-Strength Manganese
Specification for General Requirements for Flat-Rolled Stainless and Heat-Resisting Steel
Plate, Sheet, and SErip .. ..o ittt e
Specification for Pressure Vessel Plates, Carbon Steel, for Intermediate- and Higher-
Temperature ServiCe . .. ... ...t s
Specification for Pressure Vessel Plates, Carbon Steel, for Moderate- and Lower-
Temperature ServiCe . ... ... ..ot e
Specification for Pressure Vessel Plates, Alloy Steel, High-Strength, Quenched and Tem-
0123 (=T
Specification for Pressure Vessel Plates, Alloy Steel, Quenched and Tempered,
Manganese-Molybdenum and Manganese-Molybdenum-Nickel
Specification for Pressure Vessel Plates, Heat-Treated, Carbon-Manganese-Silicon Steel
Specification for Pressure Vessel Plates, Alloy Steel, Quenched-and-Tempered,
Chromium-Molybdenum, and Chromium-Molybdenum-Vanadium .................
Specification for Pressure Vessel Plates, Alloy Steel, Quenched and Tempered, Nickel-
Chromium-Molybdenum . ....... ... e
Specification for Pressure Vessel Plates, Alloy Steel, Quenched and Tempered 7, 8, and 9%
Nickel
Specification for Pressure Vessel Plates, Carbon Steel, Manganese-Titanium for Glass or
Diffused Metallic Coatings
Specification for Pressure Vessel Plates, Carbon Steel, High Strength, for Moderate and
Lower Temperature ServiCe . .. ... ... ... eirut it
Specification for Pressure Vessel Plates, 5% and 53% Nickel Alloy Steels, Specially Heat
Treated ..ot e e e e
Specification for Pressure Vessel Plates, Carbon-Manganese-Silicon Steel, for Moderate
and Lower Temperature ServiCe . ..........iuiiuiitiitieti e,
Specification for Annealed or Cold-Worked Austenitic Stainless Steel Sheet, Strip, Plate,
and Flat Bar ... ... o
Specification for Precipitation-Hardening Stainless and Heat-Resisting Steel Plate, Sheet,
AN ST o .ot e e
Specification for Pressure Vessel Plates, Carbon-Manganese-Silicon Steel, Quenched and
Tempered, for Welded Pressure Vessels
Specification for Pressure Vessel Plates, Low-Carbon Age-Hardening Nickel-Copper-
Chromium-Molybdenum-Columbium (Niobium) Alloy Steel
Specification for Pressure Vessel Plates, High-Strength Low-Alloy Steel
Specification for Pressure Vessel Plates, Heat-Treated, Carbon-Manganese-Silicon Steel,
for Moderate and Lower Temperature Service
Specification for Through-Thickness Tension Testing of Steel Plates for Special Applica-
tions
Specification for Pressure Vessel Plates, Alloy Steel, Chromium-Molybdenum-Vanadium
Specification for Steel Plates for Pressure Vessels, Produced by Thermo-Mechanical
Control Process (TMCP)
Specification for Higher-Strength Martensitic Stainless Steel Plate, Sheet, and Strip . ...
Specification for Pressure Vessel Plates, Alloy-Steel, Chromium-Molybdenum-Tungsten
Specification for Fine Grained, Weldable Steel Plates for Pressure Equipment .........
Specification for Flat Products Made of Steels for Pressure Purposes Part 2: Non-Alloy and
Alloy Steels With Specified Elevated Temperature Properties
Specification for Flat Products Made of Steels For Pressure Purposes Part 3: Weldable
Fine Grain Steels, Normalized
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SA/EN 10028-4
SA/EN 10028-7
SA/GB 713
SA/JIS G3118

Steel Tubes
SA-178/SA-178M

SA-179/SA-179M

SA-192/SA-192M
SA-209/SA-209M

SA-210/SA-210M
SA-213/SA-213M

SA-214/SA-214M
SA-249/SA-249M
SA-250/SA-250M
SA-268/SA-268M
SA-334/SA-334M
SA-423/SA-423M
SA-450/SA-450M
SA-513

SA-556/SA-556M
SA-557/SA-557M
SA-688/SA-688M
SA-789/SA-789M

SA-803/SA-803M
SA-941

SA-1016/SA-1016M

SA/EN 10216-2

SA/EN 10217-1

Structural Steel
SA-6/SA-6M
SA-36/SA-36M

SA-283/SA-283M
SA-572/SA-572M

Specification for Flat Products Made of Steels For Pressure Purposes Part 4: Nickel Alloy
Steels With Specified Low Temperature Properties
Specification for Flat Products Made of Steels for Pressure Purposes Part 7: Stainless
SIS
Specification for Steel Plates for Boilers and Pressure Vessels ......................
Specification for Carbon Steel Plates for Pressure Vessels for Intermediate and Moderate
Temperature SEIVICE .. ... ...ttt i i i i e i i

Specification for Electric-Resistance-Welded Carbon Steel and Carbon-Manganese Steel
Boiler and Superheater Tubes .......... ...t
Specification for Seamless Cold-Drawn Low-Carbon Steel Heat-Exchanger and Condenser
Tubes
Specification for Seamless Carbon Steel Boiler Tubes for High-Pressure Service .......
Specification for Seamless Carbon-Molybdenum Alloy-Steel Boiler and Superheater
Tubes
Specification for Seamless Medium-Carbon Steel Boiler and Superheater Tubes .......
Specification for Seamless Ferritic and Austenitic Alloy-Steel Boiler, Superheater, and
Heat-Exchanger Tubes
Specification for Electric-Resistance-Welded Carbon Steel Heat-Exchanger and Condenser
Tubes
Specification for Welded Austenitic Steel Boiler, Superheater, Heat-Exchanger, and Con-
denser TUDES . ... .o
Specification for Electric-Resistance-Welded Ferritic Alloy-Steel Boiler and Superheater
Tubes
Specification for Seamless and Welded Ferritic and Martensitic Stainless Steel Tubing for
General Service
Specification for Seamless and Welded Carbon and Alloy-Steel Tubes for Low-
Temperature SEIVICE .. ... ...ttt e i i it e
Specification for Seamless and Electric-Welded Low-Alloy Steel Tubes ...............
Specification for General Requirements for Carbon and Low Alloy Steel Tubes ........
Specification for Electric-Resistance-Welded Carbon and Alloy Steel Mechanical Tubing
Specification for Seamless Cold-Drawn Carbon Steel Feedwater Heater Tubes
Specification for Electric-Resistance-Welded Carbon Steel Feedwater Heater Tubes . ...
Specification for Seamless and Welded Austenitic Stainless Steel Feedwater Heater
Tubes
Specification for Seamless and Welded Ferritic/Austenitic Stainless Steel Tubing for
General Service
Specification for Seamless and Welded Ferritic Stainless Steel Feedwater Heater Tubes
Terminology Relating to Steel, Stainless Steel, Related Alloys, and Ferroalloys
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Stainless Steel Tubes . ... .. .
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SPECIFICATION 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:

SA-557
SA-731 (withdrawn by ASTM; see SA-268/SA-268M)

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 IN THE ASME BPVC (23

Paragraphs within the ASME BPVC may include subparagraph breakdowns, i.e., nested lists. The following is a guide to
the designation and cross-referencing of subparagraph breakdowns:

(a) Hierarchy of Subparagraph Breakdowns

(1) First-level breakdowns are designated as (a), (b), (c), etc.

(2) Second-level breakdowns are designated as (1), (2), (3), etc.
(3) Third-level breakdowns are designated as (-a), (-b), (-c), etc.
(4) Fourth-level breakdowns are designated as (-1), (-2), (-3), etc.
(5) Fifth-level breakdowns are designated as (+a), (+b), (+c), etc.
(6) Sixth-level breakdowns are designated as (+1), (+2), etc.

(b) Cross-References to Subparagraph Breakdowns. Cross-references within an alphanumerically designated para-
graph (e.g., PG-1, UIG-56.1, NCD-3223) do not include the alphanumerical designator of that paragraph. The cross-
references to subparagraph breakdowns follow the hierarchy of the designators under which the breakdown appears.
The following examples show the format:

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

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

(3) If X.1(c)(1)(-a) is referenced in X.1(e)(1), it will be referenced as (c)(1)(-a).
(4) If X.1(c)(1)(-a) is referenced in X.2(c)(2), it will be referenced as X.1(c)(1)(-a).
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STATEMENT OF POLICY ON THE USE OF ASME MATERIAL
SPECIFICATIONS

The material specifications in Section II, Part A or Sec-
tion II, Part B shall be used when ordering, producing, and
certifying materials for ASME BPV Code construction. The
use of a specification not in Section I, Part A or Section II,
Part B is acceptable only when it is referenced in an ap-
proved Code Case.

A complete list of ASME material specifications can be
found in Mandatory Appendix II, Tables I1-200-1 and II-
200-2. Since the framework of ASME material specifica-
tions does not originate with the Section Il committee
(see Mandatory Appendix II, [I-100 for more informa-
tion), the following information is provided to assist the
user in understanding and applying the specifications:

(a) Scope. Some specifications contain a statement in
the Scope about the uses or service temperatures for al-
loys within. Such statements are to be viewed as guidance
in the corresponding ASME material specification. Alloys
approved for ASME BPV Code construction are restricted
by maximum design temperatures stipulated in Section II,
Part D, and any stipulations of the individual construction
Codes.

(b) Units. Specifications often designate one unit (SI or
Customary) as the standard for the specification with con-
versions of the other being cited as for information only.
Compliance and acceptance for the purposes of Code
usage is not governed by this. Section II, Part D has a
U.S. Customary volume and an SI volume for mechanical
and physical properties of all materials approved for Code
construction.

(c) References. References to other material specifica-
tions within the text often carry the original title given
to it by the parent organization. The following are two
examples:

(1) From 2021 Edition of Section II, Part A, SA-203

4.1 Steelmaking Practice — The steel shall be killed and shall conform
to the fine grain size requirement of Specification A20/A20M.

(2) From 2021 Edition of Section II, Part B, SB-98/
SB-98M

9.1 Refer to the appropriate paragraphs in Specification B249/B249M
with particular reference to the following tables.

Such references shall be interpreted as referring to the
corresponding ASME material specification. If no corre-
sponding ASME specification exists, then the user is
bound to the latest revision of the cited specification.

(d) Ordering Information. The Ordering Information
section of some specifications state that furnishing test
reports and certification is optional. This is not valid for
ASME BPVC. When alloys are purchased for use in ASME
construction, test reports and certifications shall be furn-
ished to the purchaser.

(e) Individual Alloys. To be used for Code construction,
any alloy listed in an ASME material specification shall
also have either allowable stress values or mechanical
properties listed in either a Section II, Part D table or a
Code Case.

Material produced to an acceptable material specifica-
tion is not limited to country of origin. Before the material
is ordered, it is the responsibility of the user to ensure
that the intended construction Code permits materials
certified to the desired specification.

With the exception of ASTM International, ASME has
not entered into copyright agreements with publishers
of material specifications. Limits on usage appear on the
specification’s cover sheets. For sources from which an of-
ficial English-language version of a specification can be
purchased, see Nonmandatory Appendix A.

(23)
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SPECIFICATION FOR GENERAL REQUIREMENTS FOR
ROLLED STRUCTURAL STEEL BARS, PLATES, SHAPES,
AND SHEET PILING

@Z@ SA-6/SA-6M JMHI!’ @)
® Standards Woridwide

(Identical with ASTM Specification A6/A6M-21.)
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1. Scope

ASME BPVC.IL.A-2023

Specification for

General Requirements for Rolled Structural Steel Bars,
Plates, Shapes, and Sheet Piling

1.1 This general requirements specification covers a group
of common requirements that, unless otherwise specified in the
applicable product specification, apply to rolled structural steel
bars, plates, shapes, and sheet piling covered by each of the
following product specifications issued by ASTM:

ASTM

Designation

A36/A36M

A131/A131M
A242/A242M
A283/A283M
A328/A328M
A514/A514M
A529/A529M
A572/A572M
A573/A573M
A588/A588M
A633/A633M
A656/A656M
A690/A690M
A709/A709M
A710/A710M
A769/A769M

A786/A786M

Title of Specification

Carbon Structural Steel

Structural Steel for Ships

High-Strength Low-Alloy Structural Steel

Low and Intermediate Tensile Strength Carbon Steel Plates

Steel Sheet Piling

High-Yield-Strength, Quenched and Tempered Alloy Steel
Plate, Suitable for Welding

High-Strength Carbon-Manganese Steel of Structural Qual-
ity

High-Strength Low-Alloy Columbium-Vanadium Structural
Steel

Structural Carbon Steel Plates

High-Strength Low-Alloy Structural Steel, up to 50 ksi [345
MPa] Minimum Yield Point, with Atmospheric Corrosion
Resistance

Normalized High-Strength Low-Alloy Structural Steel Plates

Hot-Rolled Structural Steel, High-Strength Low-Alloy Plate
with Improved Formability

High-Strength Low-Alloy Nickel, Copper, Phosphorus Steel
H-Piles and Sheet Piling with Atmospheric Corrosion Re-
sistance for Use in Marine Environments

Structural Steel for Bridges

Precipitation-Strengthened Low-Carbon Nickel-Copper-
Chromium-Molybdenum-Columbium Alloy Structural Steel
Plates

Carbon and High-Strength Electric Resistance Forge-
Welded Steel Structural Shapes

Hot-Rolled Carbon, Low-Alloy, High-Strength Low-Alloy, and
Alloy Steel Floor Plates

A827/A827M Plates, Carbon Steel, for Forging and Similar Applications

A829/A829M Alloy Structural Steel Plates

A830/A830M Plates, Carbon Steel, Structural Quality, Furnished to
Chemical Composition Requirements

A857/A857M Steel Sheet Piling, Cold Formed, Light Gage

A871/A871M High-Strength Low-Alloy Structural Steel Plate With Atmo-
spheric Corrosion Resistance

A913/A913M High-Strength Low-Alloy Steel Shapes of Structural Quality,
Produced by Quenching and Self-Tempering Process
(QST)

A945/A945M High-Strength Low-Alloy Structural Steel Plate with Low
Carbon and Restricted Sulfur for Improved Weldability,
Formability, and Toughness

A950/A950M Fusion-Bonded Epoxy-Coated Structural Steel H-Piles and
Sheet Piling

A992/A992M Structural Steel Shapes

A1043/A1043M Structural Steel with Low Yield to Tensile Ratio for Use in
Buildings

A1066/A1066M High-Strength Low-Alloy Structural Steel Plate Produced by

Thermo-Mechanical Controlled Process (TMCP)

1.2 Annex Al lists permitted variations in dimensions and
mass (Note 1) in SI units. The values listed are not exact
conversions of the values in Tables 1 to 31 inclusive but are,
instead, rounded or rationalized values. Conformance to Annex
Al is mandatory when the “M” specification designation is
used.

Note 1—The term “weight” is used when inch-pound units are the
standard; however, under SI, the preferred term is “mass.”

1.3 Annex A2 lists the dimensions of some shape profiles.

1.4 Appendix X1 provides information on coil as a source
of structural products.

1.5 Appendix X2 provides information on the variability of
tensile properties in plates and structural shapes.

1.6 Appendix X3 provides information on weldability.

1.7 Appendix X4 provides information on cold bending of
plates, including suggested minimum inside radii for cold
bending.

1.8 This general requirements specification also covers a
group of supplementary requirements that are applicable to
several of the above product specifications as indicated therein.
Such requirements are provided for use where additional
testing or additional restrictions are required by the purchaser,
and apply only where specified individually in the purchase
order.
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1.9 In case of any conflict in requirements, the requirements
of the applicable product specification prevail over those of this
general requirements specification.

1.10 Additional requirements that are specified in the pur-
chase order and accepted by the supplier are permitted,
provided that such requirements do not negate any of the
requirements of this general requirements specification or the
applicable product specification.

1.11 For purposes of determining conformance with this
general requirements specification and the applicable product
specification, values are to be rounded to the nearest unit in the
right-hand place of figures used in expressing the limiting
values in accordance with the rounding method of Practice
E29.

1.12 The text of this general requirements specification
contains notes or footnotes, or both, that provide explanatory
material. Such notes and footnotes, excluding those in tables
and figures, do not contain any mandatory requirements.

1.13 The values stated in either inch-pound units or SI units
are to be regarded separately as standard. Within the text, the
SI units are shown in brackets. 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 non-conformance with this
specification.

1.14 This general requirements specification and the appli-
cable product specification are expressed in both inch-pound
units and SI units; however, unless the order specifies the
applicable “M” specification designation (SI units), the struc-
tural product is furnished to inch-pound units.

1.15 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, health, and environmental practices and deter-
mine the applicability of regulatory limitations prior to use.

1.16 This international standard was developed in accor-
dance with internationally recognized principles on standard-
ization established in the Decision on Principles for the
Development of International Standards, Guides and Recom-
mendations issued by the World Trade Organization Technical
Barriers to Trade (TBT) Committee.

2. Referenced Documents

2.1 ASTM Standards:

A131/A131M Specification for Structural Steel for Ships

A370 Test Methods and Definitions for Mechanical Testing
of Steel Products

A673/A673M Specification for Sampling Procedure for Im-
pact Testing of Structural Steel

A700 Guide for Packaging, Marking, and Loading Methods
for Steel Products for Shipment

A751 Test Methods and Practices for Chemical Analysis of
Steel Products

A829/A829M Specification for Alloy Structural Steel Plates

A941 Terminology Relating to Steel, Stainless Steel, Related
Alloys, and Ferroalloys

SA-6/SA-6M

E29 Practice for Using Significant Digits in Test Data to
Determine Conformance with Specifications

E112 Test Methods for Determining Average Grain Size

E208 Test Method for Conducting Drop-Weight Test to
Determine Nil-Ductility Transition Temperature of Fer-
ritic Steels

2.2 American Welding Society Standards:

A5.1/A5.1M Mild Steel Covered Arc-Welding Electrodes

AS5.5/A5.5M Low-Alloy Steel Covered Arc-Welding Elec-
trodes

AS5.17/A5.17M Specification For Carbon Steel Electrodes
And Fluxes For Submerged Arc Welding

A5.18/A5.18M Specification For Carbon Steel Electrodes
And Rods For Gas Shielded Arc Welding

A5.20/A5.20M Carbon Steel Electrodes For Flux Cored Arc
Welding

A5.23/A5.23M Low Alloy Steel Electrodes And Fluxes For
Submerged Arc Welding

AS5.28/A5.28M Specification For Low-Alloy Steel Elec-
trodes And Rods For Gas Shielded Arc Welding

AS5.29/A5.29M Specification for Low-Alloy Steel Elec-
trodes for Flux Cored Arc Welding

D1.1/D1.1M Structural Welding Code Steel

2.3 U.S. Military Standards:

MIL-STD-129 Marking for Shipment and Storage

MIL-STD-163 Steel Mill Products Preparation for Ship-
ment and Storage

2.4 U.S. Federal Standard:

Fed. Std. No. 123 Marking for Shipments (Civil Agencies)

2.5 American Society of Mechanical Engineers Code:

ASME Boiler and Pressure Vessel Code, Section IX

3. Terminology

3.1 Definitions of Terms Specific to This Standard:

3.1.1 Plates (other than floor plates)—Flat, hot-rolled steel,
ordered to thickness or weight [mass] and typically width and
length, commonly classified as follows:

3.1.1.1 When Ordered to Thickness:

(1) Over 8 in. [200 mm] in width and 0.230 in. [6 mm] or
over in thickness.

(2) Over 48 in. [1200 mm] in width and 0.180 in. [4.5 mm]
or over in thickness.

3.1.1.2 When Ordered to Weight [Mass]:

(1) Over 8 in. [200 mm] in width and 9.392 1b/ft* [47.10
kg/m?] or heavier.

(2) Over 48 in. [1200 mm] in width and 7.350 1b/ft* [35.32
kg/m?] or heavier.

3.1.1.3 Discussion—Steel products are available in various
thickness, width, and length combinations depending upon
equipment and processing capabilities of various manufactur-
ers and processors. Historic limitations of a product based upon
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dimensions (thickness, width, and length) do not take into
account current production and processing capabilities. To
qualify any product to a particular product specification re-
quires all appropriate and necessary tests be performed and that
the results meet the limits prescribed in that product specifi-
cation. If the necessary tests required by a product specification
cannot be conducted, the product cannot be qualified to that
specification. This general requirement standard contains per-
mitted variations for the commonly available sizes. Permitted
variations for other sizes are subject to agreement between the
customer and the manufacturer or processor, whichever is
applicable.

3.1.1.4 Slabs, sheet bars, and skelp, though frequently
falling in the foregoing size ranges, are not classed as plates.

3.1.1.5 Coils are excluded from qualification to the appli-
cable product specification until they are decoiled, leveled or
straightened, formed (if applicable), cut to length, and, if
required, properly tested by the processor in accordance with
ASTM specification requirements (see Sections 9 — 15, 18, and
19 and the applicable product specification).

3.1.2 Shapes (Flanged Sections):

3.1.2.1 structural-size shapes—rolled flanged sections hav-
ing at least one dimension of the cross section 3 in. [75 mm] or
greater.

3.1.2.2 bar-size shapes—rolled flanged sections having a
maximum dimension of the cross section less than 3 in. [75
mm)].

3.1.2.3 “W” shapes—doubly-symmetric, wide-flange
shapes with inside flange surfaces that are substantially paral-
lel.

3.1.24 “HP” shapes—are wide-flange shapes generally
used as bearing piles whose flanges and webs are of the same
nominal thickness and whose depth and width are essentially
the same.

3.1.2.5 “S” shapes—doubly-symmetric beam shapes with
inside flange surfaces that have a slope of approximately
16% %.

3.1.2.6 “M” shapes—doubly-symmetric shapes that cannot
be classified as “W,” “S,” or “HP” shapes.

3.1.2.7 “C” shapes—channels with inside flange surfaces
that have a slope of approximately 16%5 %.

3.1.2.8 “MC” shapes—channels that cannot be classified as
“C” shapes.

3.1.2.9 “L” shapes—shapes having equal-leg and unequal-
leg angles.

3.1.3 sheet piling—rolled steel sections that are capable of
being interlocked, forming a continuous wall when individual
pieces are driven side by side.

3.1.4 bars—rounds, squares, and hexagons, of all sizes; flats
%64 in. (0.203 in.) and over [over 5 mm] in specified thickness,
not over 6 in. [150 mm)] in specified width; and flats 0.230 in.
and over [over 6 mm] in specified thickness, over 6 to 8 in.
[150 to 200 mm] inclusive, in specified width.

3.1.5 exclusive—when used in relation to ranges, as for
ranges of thickness in the tables of permissible variations in
dimensions, is intended to exclude only the greater value of the
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range. Thus, a range from 60 to 72 in. [1500 to 1800 mm]
exclusive includes 60 in. [1500 mm], but does not include 72
in. [1800 mm].

3.1.6 rimmed steel—steel containing sufficient oxygen to
give a continuous evolution of carbon monoxide during
solidification, resulting in a case or rim of metal virtually free
of voids.

3.1.7 semi-killed steel—incompletely deoxidized steel con-
taining sufficient oxygen to form enough carbon monoxide
during solidification to offset solidification shrinkage.

3.1.8 capped steel—rimmed steel in which the rimming
action is limited by an early capping operation. Capping is
carried out mechanically by using a heavy metal cap on a
bottle-top mold or chemically by an addition of aluminum or
ferrosilicon to the top of the molten steel in an open-top mold.

3.1.9 killed steel—steel deoxidized, either by addition of
strong deoxidizing agents or by vacuum treatment, to reduce
the oxygen content to such a level that no reaction occurs
between carbon and oxygen during solidification.

3.1.10 mill edge—the normal edge produced by rolling
between horizontal finishing rolls. A mill edge does not
conform to any definite contour. Mill edge plates have two mill
edges and two trimmed edges.

3.1.11 universal mill edge—the normal edge produced by
rolling between horizontal and vertical finishing rolls. Univer-
sal mill plates, sometimes designated UM Plates, have two
universal mill edges and two trimmed edges.

3.1.12 sheared edge—the normal edge produced by shear-
ing. Sheared edge plates are trimmed on all edges.

3.1.13 gas cut edge—the edge produced by gas flame
cutting.

3.1.14 special cut edge—usually the edge produced by gas
flame cutting involving special practices such as pre-heating or
post-heating, or both, in order to minimize stresses, avoid
thermal cracking and reduce the hardness of the gas cut edge.
In special instances, special cut edge is used to designate an
edge produced by machining.

3.1.15 sketch—when used to describe a form of plate,
denotes a plate other than rectangular, circular, or semi-
circular.

3.1.16 normalizing—a heat treating process in which a steel
plate is reheated to a uniform temperature above the upper
critical temperature and then cooled in air to below the
transformation range.

3.1.17 plate-as-rolled—when used in relation to the location
and number of tests, the term refers to the unit plate rolled from
a slab or directly from an ingot. It does not refer to the
condition of the plate.

3.1.18 fine grain practice—a steelmaking practice that is
intended to produce a killed steel that is capable of meeting the
requirements for fine austenitic grain size.

3.1.18.1 Discussion—It normally involves the addition of
one or more austenitic grain refining elements in amounts that
have been established by the steel producer as being sufficient.
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Austenitic grain refining elements include, but are not limited
to, aluminum, columbium (niobium), titanium, and vanadium.

3.1.19 structural product—a hot-rolled steel plate, shape,
sheet piling, or bar.

3.1.20 coil—hot-rolled steel in coiled form that is intended
to be processed into a finished structural product.

3.1.21 manufacturer—the organization that directly controls
the conversion of steel ingots, slabs, blooms, or billets, by
hot-rolling, into an as-rolled structural product or into coil; and
for structural products produced from as-rolled structural
products, the organization that directly controls, or is respon-
sible for, the operations involved in finishing the structural
product.

3.1.21.1 Discussion—Such finishing operations include lev-
eling or straightening, hot forming or cold forming (if
applicable), welding (if applicable), cutting to length, testing,
inspection, conditioning, heat treatment (if applicable),
packaging, marking, loading for shipment, and certification.

3.1.22 processor—the organization that directly controls, or
is responsible for, the operations involved in the processing of
coil into a finished structural product. Such processing opera-
tions include decoiling, leveling or straightening, hot-forming
or cold-forming (if applicable), welding (if applicable), cutting
to length, testing, inspection, conditioning, heat treatment (if
applicable), packaging, marking, loading for shipment, and
certification.

3.1.22.1 Discussion—The processing operations need not be
done by the organization that did the hot rolling of the coil. If
only one organization is involved in the hot rolling and
processing operations, that organization is termed the manu-
Sacturer for the hot rolling operation and the processor for the
processing operations. If more than one organization is in-
volved in the hot rolling and processing operations, the
organization that did the hot rolling is termed the manufacturer
and an organization that does one or more processing opera-
tions is termed a processor.

3.2 Refer to Terminology A941 for additional definitions of
terms used in this standard.

4. Ordering Information

4.1 Information items to be considered, if appropriate, for
inclusion in purchase orders are as follows:

4.1.1 ASTM product specification designation (see 1.1) and
year-date;

4.1.2 Name of structural product (plate, shape, bar, or sheet
piling);

4.1.3 Shape designation, or size and thickness or diameter;

4.1.4 Grade, class, and type designation, if applicable;

4.1.5 Condition (see Section 6), if other than as-rolled;

4.1.6 Quantity (weight [mass] or number of pieces);

4.1.7 Length;

4.1.8 Exclusion of either structural product produced from
coil or structural product produced from an as-rolled structural
product (see 5.4 and Appendix X1), if applicable;

4.1.9 Heat treatment requirements (see 6.2 and 6.3), if any;

4.1.10 Testing for fine austenitic grain size (see 8.3.2);
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4.1.11 Mechanical property test report requirements (see
Section 14), if any;

4.1.12 Special packaging, marking, and loading for ship-
ment requirements (see Section 19), if any;

4.1.13 Supplementary requirements, if any, including any
additional requirements called for in the supplementary re-
quirements;

4.1.14 End use, if there are any end-use-specific require-
ments (see 18.1, 11.3.4, Table 22 or Table A1.22, and Table 24
or Table A1.24);

4.1.15 Special requirements (see 1.10), if any; and

4.1.16 Repair welding requirements (see 9.5), if any.

5. Materials and Manufacture

5.1 The steel shall be made in a basic-oxygen or electric-arc
furnace, possibly followed by additional refining in a ladle
metallurgy furnace (LMF) or secondary melting by vacuum-
arc remelting (VAR) or electroslag remelting (ESR).

5.2 The steel shall be killed.

5.3 The steel shall be strand cast or cast in stationary molds.

5.3.1 Strand Cast:

5.3.1.1 When heats of the same nominal chemical compo-
sition are consecutively strand cast at one time, the heat
number assigned to the cast product need not be changed until
all of the steel in the cast product is from the following heat.

5.3.1.2 When two consecutively strand cast heats have
different nominal chemical composition ranges, the manufac-
turer shall remove the transition material by an established
procedure that positively separates the grades.

5.4 Structural products shall be produced from an as-rolled
structural product or from coil.

5.5 Where part of a heat is rolled into an as-rolled structural
product and the balance of the heat is rolled into coil, each part
shall be tested separately.

5.6 Structural products produced from coil shall not contain
splice welds, unless previously approved by the purchaser.

6. Heat Treatment

6.1 Where the structural product is required to be heat
treated, such heat treatment shall be performed by the
manufacturer, the processor, or the fabricator, unless otherwise
specified in the applicable product specification.

Note 2—When no heat treatment is required, the manufacturer or
processor has the option of heat treating the structural product by
normalizing, stress relieving, or normalizing then stress relieving to meet
the applicable product specification.

6.2 Where the heat treatment is to be performed by other
than the manufacturer, the order shall so state.

6.2.1 Where the heat treatment is to be performed by other
than the manufacturer, the structural products shall be accepted
on the basis of tests made on test specimens taken from full
thickness test coupons heat treated in accordance with the
requirements specified in the applicable product specification
or in the purchase order. If the heat-treatment temperatures are
not specified, the manufacturer or processor shall heat treat the
test coupons under conditions the manufacturer or processor
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considers appropriate, provided that the purchaser is informed
of the procedure followed in heat treating the test coupons.

6.3 Where the heat treatment is to be performed by the
manufacturer or the processor, the structural product shall be
heat treated as specified in the applicable product specification,
or as specified in the purchase order, provided that the heat
treatment specified by the purchaser is not in conflict with the
requirements of the applicable product specification.

6.4 Where normalizing is to be performed by the fabricator,
the structural product shall be either normalized or heated
uniformly for hot forming, provided that the temperature to
which the structural product is heated for hot forming does not
significantly exceed the normalizing temperature.

6.5 The use of cooling rates that are faster than those
obtained by cooling in air to improve the toughness shall be
subject to approval by the purchaser, and structural products so
treated shall be tempered subsequently in the range from 1100
to 1300°F [595 to 705°C].

7. Chemical Analysis

7.1 Heat Analysis:

7.1.1 Sampling for chemical analysis and methods of analy-
sis shall be in accordance with Test Methods, Practices, and
Terminology A751.

7.1.2 For each heat, the heat analysis shall include determi-
nation of the content of carbon, manganese, phosphorus, sulfur,
silicon, nickel, chromium, molybdenum, copper, vanadium,
columbium (niobium); any other element that is specified or
restricted by the applicable product specification for the
applicable grade, class, and type; and any austenitic grain
refining element whose content is to be used in place of
austenitic grain size testing of the heat (see 8.3.2). Boron shall
be reported if intentionally added.

Note 3—For steels that do not have intentional boron additions for
hardenability, the boron content will not normally exceed 0.0008 %.

7.1.3 Except as allowed by 7.1.4 for primary heats, heat
analyses shall conform to the heat analysis requirements of the
applicable product specification for the applicable grade, class,
and type.

7.1.4 Where vacuum-arc remelting or electroslag remelting
is used, a remelted heat is defined as all ingots remelted from
a single primary heat. If the heat analysis of the primary heat
conforms to the heat analysis requirements of the applicable
product specification for the applicable grade, class, and type,
the heat analysis for the remelted heat shall be determined from
one test sample taken from one remelted ingot, or the product
of one remelted ingot, from the primary heat. If the heat
analysis of the primary heat does not conform to the heat
analysis requirements of the applicable product specification
for the applicable grade, type, and class, the heat analysis for
the remelted heat shall be determined from one test sample
taken from each remelted ingot, or the product of each
remelted ingot, from the primary heat.

7.2 Product Analysis—For each heat, the purchaser shall
have the option of analyzing representative samples taken from
the finished structural product. Sampling for chemical analysis
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and methods of analysis shall be in accordance with Test
Methods, Practices, and Terminology A751. The product
analyses so determined shall conform to the heat analysis
requirements of the applicable product specification for the
applicable grade, class, and type, subject to the permitted
variations in product analysis given in Table A. If a range is
specified, the determinations of any element in a heat shall not
vary both above and below the specified range. Rimmed or
capped steel is characterized by a lack of homogeneity in its
composition, especially for the elements carbon, phosphorus,
and sulfur. Therefore, the limitations for these elements shall
not be applicable unless misapplication is clearly indicated.

7.3 Referee Analysis—For referee purposes, Test Methods,
Practices, and Terminology A751 shall be used.

7.4 Grade Substitution—Alloy steel grades that meet the
chemical requirements of Table 1 of Specification A829/
A829M shall not be substituted for carbon steel grades.

8. Metallurgical Structure

8.1 Where austenitic grain size testing is required, such
testing shall be in accordance with Test Methods E112 and at
least 70 % of the grains in the area examined shall meet the
specified grain size requirement.

8.1.1 Discussion—Austenitic Grain Size—All requirements
for austenitic grain size control in Section 8, Metallurgical
Structure, refer to a size of austenite grains that form when and
if the structural product is reheated to a temperature at or above
the transformation temperature, Acs, after the product has
experienced the complete rolling operation and has cooled to
ambient temperature. The requirements for austenitic grain size
control in Section 8, including the results of the referenced
testing methods, do not measure or control the prior austenitic
grain size or the ferritic grain size of the structural product in
the as-rolled condition.

8.2 Coarse Austenitic Grain Size—Where coarse austenitic
grain size is specified, one austenitic grain size test per heat
shall be made and the austenitic grain size number so deter-
mined shall be in the range of 1 to 5 inclusive.

8.3 Fine Austenitic Grain Size:

8.3.1 Where fine austenitic grain size is specified, except as
allowed in 8.3.2, one austenitic grain size test per heat shall be
made and the austenitic grain size number so determined shall
be 5 or higher.

Note 4—Such austenitic grain size numbers may be achieved with
lower contents of austenitic grain refining elements than 8.3.2 requires for
austenitic grain size testing to be waived.

8.3.2 Unless testing for fine austenitic grain size is specified
in the purchase order, an austenitic grain size test need not be
made for any heat that has, by heat analysis, one or more of the
following:

8.3.2.1 A total aluminum content of 0.020 % or more.

8.3.2.2 An acid soluble aluminum content of 0.015 % or
more.

8.3.2.3 A content for an austenitic grain refining element
that exceeds the minimum value agreed to by the purchaser as
being sufficient for austenitic grain size testing to be waived, or
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TABLE A Permitted Variations in Product Analysis

Note 1—Where “...” appears in this table, there is no requirement.
Permitted
Upper Limit, or Variations, %
Element Maximum Specified Under Over
Value, % Minimum  Maximum
Limit Limit
Carbon to 0.15 incl 0.02 0.03
over 0.15 to 0.40 incl 0.03 0.04
over 0.40 to 0.75 incl 0.04 0.05
over 0.75 0.04 0.06
Manganese” to 0.60 incl 0.05 0.06
over 0.60 to 0.90 incl 0.06 0.08
over 0.90 to 1.20 incl 0.08 0.10
over 1.20 to 1.35 incl 0.09 0.1
over 1.35 to 1.65 incl 0.09 0.12
over 1.65 to 1.95 incl 0.11 0.14
over 1.95 0.12 0.16
Phosphorus to 0.04 incl 0.010
over 0.04 to 0.15 incl B
Sulfur to 0.06 incl 0.010
over 0.06 & B
Silicon to 0.30 incl 0.02 0.03
over 0.30 to 0.40 incl 0.05 0.05
over 0.40 to 2.20 incl 0.06 0.06
Nickel to 1.00 incl 0.03 0.03
over 1.00 to 2.00 incl 0.05 0.05
over 2.00 to 3.75 incl 0.07 0.07
over 3.75 to 5.30 incl 0.08 0.08
over 5.30 0.10 0.10
Chromium to 0.90 incl 0.04 0.04
over 0.90 to 2.00 incl 0.06 0.06
over 2.00 to 10.00 incl 0.10 0.10
over 10.00 to 15.00 incl 0.15 0.15
Molybdenum to 0.20 incl 0.01 0.01
over 0.20 to 0.40 incl 0.03 0.03
over 0.40 to 1.15 incl 0.04 0.04
Copper 0.20 minimum only 0.02
to 1.00 incl 0.03 0.03
over 1.00 to 2.00 incl 0.05 0.05
Titanium to 0.15 incl 0.01¢ 0.01
Vanadium to 0.10 incl 0.01¢ 0.01
over 0.10 to 0.25 incl 0.02 0.02
over 0.25 0.02 0.03
minimum only specified 0.01
Boron any B B
Columbium to 0.10 incl 0.01¢ 0.01
(Niobium)®?
Zirconium to 0.15 incl 0.03 0.03
Nitrogen to 0.030 incl 0.005 0.005

A Permitted variations in manganese content for bars and bar size shapes shall be:

to 0.90 incl +0.03; over 0.90 to 2.20 incl +0.06.
B Product analysis not applicable.
€0.005, if the minimum of the range is 0.01 %.

P Columbium and niobium are interchangeable names for the same element.

Index to Tables of Permitted Variations

Table
Dimension Inch-Ppund 31 Units
Units
Camber
Plates, Carbon Steel; Sheared and Gas-Cut 12 A1.12
Plates, Carbon Steel; Universal Mill 1 A1.11
Plates, Other than Carbon Steel; Sheared, 1 A1.11
Gas-Cut and Universal Mill
Shapes, Rolled; S, M, C, MC, and L 21 Al1.21
Shapes, Rolled; W and HP 24 A1.24
Shapes, Split; L and T 25 A1.25
Cross Section of Shapes and Bars
Flats 26 A1.26
Hexagons 28 A1.28
Rounds and Squares 27 A1.27
Shapes, Rolled; L, Bulb Angles, and Z 17 A1.17
Shapes, Rolled; W, HP, S, M, C, and MC 16 A1.16
Shapes, Rolled; T 18 A1.18
Shapes, Split; L and T 25 A1.25
Diameter
Plates, Sheared 6 Al1.6
Plates, Other than Alloy Steel, Gas-Cut 7 A1.7
Plates, Alloy Steel, Gas-Cut 10 A1.10
Rounds 27 A1.27
End Out-of-Square
Shapes, Other than W 20 A1.20
Shapes, W 22 A1.22
Shapes, Milled, Other than W 23 A1.23
Flatness
Plates, Carbon Steel 13 A1.13
Plates, Other than Carbon Steel 14 Al.14
Plates, Restrictive—Carbon Steel S27.1 S27.2
Plates, Restrictive—Other than Carbon Steel S27.3 S27.4
Length
Bars 30 A1.30
Bars, Recut 31 A1.31
Plates, Sheared and Universal Mill 3 A1.3
Plates, Other than Alloy Steel, Gas-Cut 9 A1.9
Plates, Alloy Steel, Gas-Cut 8 A1.8
Plates, Mill Edge 4 Al1.4
Shapes, Rolled; Other than W 19 A1.19
Shapes, Rolled; W and HP 22 A1.22
Shapes, Split; Land T 25 A1.25
Shapes, Milled 23 A1.23
Straightness
Bars 29 A1.29
Shapes, Other than W 21 A1.21
Sweep
Shapes, W and HP 24 A1.24
Thickness
Flats 26 A1.26
Plates, Ordered to Thickness 1 A1A1
Waviness
Plates 15 A1.15
Weight [Mass]
Plates, Ordered to Weight [Mass] 2 Al1.2
Width
Flats 26 A1.26
Plates, Sheared 3 A1.3
Plates, Universal Mill 5 A15
Plates, Other than Alloy Steel, Gas-Cut 9 A1.9
Plates, Alloy Steel, Gas-Cut 8 A1.8
Plates, Mill Edge 4 Al1.4

8.3.2.4 Contents for the combination of two or more auste-
nitic grain refining elements that exceed the applicable mini-
mum values agreed to by the purchaser as being sufficient for
austenitic grain size testing to be waived.

9. Quality

9.1 General—Structural products shall be free of injurious
defects and shall have a workmanlike finish.
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Note 5—Unless otherwise specified, structural products are normally
furnished in the as-rolled condition and are subjected to visual inspection
by the manufacturer or processor. Non-injurious surface or internal
imperfections, or both, may be present in the structural product as
delivered and the structural product may require conditioning by the
purchaser to improve its appearance or in preparation for welding, coating,
or other further operations.

More restrictive requirements may be specified by invoking supplemen-
tary requirements or by agreement between the purchaser and the supplier.

Structural products that exhibit injurious defects during subsequent
fabrication are deemed not to comply with the applicable product
specification. (See 17.2.) Fabricators should be aware that cracks may
initiate upon bending a sheared or burned edge during the fabrication
process; this is not considered to be a fault of the steel but is rather a
function of the induced cold-work or the heat-affected zone.

The conditioning requirements in 9.2, 9.3, and 9.4 limit the condition-
ing allowed to be performed by the manufacturer or processor. Condition-
ing of imperfections beyond the limits of 9.2, 9.3, and 9.4 may be
performed by parties other than the manufacturer or processor at the
discretion of the purchaser.

9.2 Plate Conditioning:

9.2.1 The grinding of plates by the manufacturer or proces-
sor to remove imperfections on the top or bottom surface shall
be subject to the limitations that the area ground is well faired
without abrupt changes in contour and the grinding does not
reduce the thickness of the plate by (/) more than 7 % under
the nominal thickness for plates ordered to weight per square
foot or mass per square metre, but in no case more than & in.
[3 mm]; or (2) below the permissible minimum thickness for
plates ordered to thickness in inches or millimetres.

9.2.2 The deposition of weld metal (see 9.5) following the
removal of imperfections on the top or bottom surface of plates
by chipping, grinding, or arc-air gouging shall be subject to the
following limiting conditions:

9.2.2.1 The chipped, ground, or gouged area shall not
exceed 2 % of the area of the surface being conditioned.

9.2.2.2 After removal of any imperfections preparatory to
welding, the thickness of the plate at any location shall not be
reduced by more than 30 % of the nominal thickness of the
plate. (Specification A131/A131M restricts the reduction in
thickness to 20 % maximum.)

9.2.3 The deposition of weld metal (see 9.5) following the
removal of injurious imperfections on the edges of plates by
grinding, chipping, or arc-air gouging by the manufacturer or
processor shall be subject to the limitation that, prior to
welding, the depth of the depression, measured from the plate
edge inward, is not more than the thickness of the plate or 1 in.
[25 mm], whichever is the lesser.

9.3 Structural Size Shapes, Bar Size Shapes, and Sheet
Piling Conditioning:

9.3.1 The grinding, or chipping and grinding, of structural
size shapes, bar size shapes, and sheet piling by the manufac-
turer or processor to remove imperfections shall be subject to
the limitations that the area ground is well faired without
abrupt changes in contour and the depression does not extend
below the rolled surface by more than (/) Y32 in. [1 mm], for
material less than 3% in. [10 mm] in thickness; (2) Y16 in. [2
mm], for material 38 to 2 in. [10 to 50 mm] inclusive in
thickness; or (3) Y5 in. [3 mm], for material over 2 in. [50 mm]
in thickness.
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9.3.2 The deposition of weld metal (see 9.5) following
removal of imperfections that are greater in depth than the
limits listed in 9.3.1 shall be subject to the following limiting
conditions:

9.3.2.1 The total area of the chipped or ground surface of
any piece prior to welding shall not exceed 2 % of the total
surface area of that piece.

9.3.2.2 The reduction of thickness of the material resulting
from removal of imperfections prior to welding shall not
exceed 30 % of the nominal thickness at the location of the
imperfection, nor shall the depth of depression prior to welding
exceed 1% in. [32 mm] in any case except as noted in 9.3.2.3.

9.3.2.3 The deposition of weld metal (see 9.5) following
grinding, chipping, or arc-air gouging of the toes of angles,
beams, channels, and zees and the stems and toes of tees shall
be subject to the limitation that, prior to welding, the depth of
the depression, measured from the toe inward, is not more than
the thickness of the material at the base of the depression or 2
in. [12.5 mm], whichever is the lesser.

9.3.2.4 The deposition of weld metal (see 9.5) and grinding
to correct or build up the interlock of any sheet piling section
at any location shall be subject to the limitation that the total
surface area of the weld not exceed 2 % of the total surface
area of the piece.

9.4 Bar Conditioning:

9.4.1 The conditioning of bars by the manufacturer or
processor to remove imperfections by grinding, chipping, or
some other means shall be subject to the limitations that the
conditioned area is well faired and the affected sectional area is
not reduced by more than the applicable permitted variations
(see Section 12).

9.4.2 The deposition of weld metal (see 9.5) following
chipping or grinding to remove imperfections that are greater
in depth than the limits listed in 9.4.1 shall be subject to the
following conditions:

9.4.2.1 The total area of the chipped or ground surface of
any piece, prior to welding, shall not exceed 2 % of the total
surface area of the piece.

9.4.2.2 The reduction of sectional dimension of a round,
square, or hexagon bar, or the reduction in thickness of a flat
bar, resulting from removal of an imperfection, prior to
welding, shall not exceed 5 % of the nominal dimension or
thickness at the location of the imperfection.

9.4.2.3 For the edges of flat bars, the depth of the condi-
tioning depression prior to welding shall be measured from the
edge inward and shall be limited to a maximum depth equal to
the thickness of the flat bar or %2 in. [12.5 mm], whichever is
less.

9.5 Repair by Welding:

9.5.1 General Requirements:

9.5.1.1 Repair by welding shall be in accordance with a
welding procedure specification (WPS) using shielded metal
arc welding (SMAW), gas metal arc welding (GMAW), flux
cored arc welding (FCAW), or submerged arc welding (SAW)
processes. Shielding gases used shall be of welding quality.

9.5.1.2 Electrodes and electrode-flux combinations shall be
in accordance with the requirements of AWS Specifications
AS5.1/A5.1M, AS5.5/A5.5M, AS.17/A5.17M, AS.18/A5.18M,
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A5.20/A5.20M, AS5.23/A5.23M, A5.28/A5.28M, or AS5.29/
A5.29M, whichever is applicable. For SMAW, low hydrogen
electrodes shall be used.

9.5.1.3 Electrodes and electrode-flux combinations shall be
selected so that the tensile strength of the deposited weld metal
(after any required heat treatment) is consistent with the tensile
strength specified for the base metal being repaired.

9.5.1.4 Welding electrodes and flux materials shall be dry
and protected from moisture during storage and use.

9.5.1.5 Prior to repair welding, the surface to be welded
shall be inspected to verify that the imperfections intended to
be removed have been removed completely. Surfaces to be
welded and surfaces adjacent to the weld shall be dry and free
of scale, slag, rust, moisture, grease, and other foreign material
that would prevent proper welding.

9.5.1.6 Welders and welding operators shall be qualified in
accordance with the requirements of AWS D1.1/DI1.IM or
ASME Boiler and Pressure Vessel Code, Section IX, except
that any complete joint penetration groove weld qualification
also qualifies the welder or welding operator to do repair
welding.

9.5.1.7 Repair welding of structural products shall be in
accordance with a welding procedure specification (WPS) that
is in accordance with the requirements of AWS D1.1/D1.1M or
ASME Boiler and Pressure Vessel Code, Section IX, with the
following exceptions or clarifications:

(1) The WPS shall be qualified by testing a complete joint
penetration groove weld or a surface groove weld.

(2) The geometry of the surface groove weld need not be
described in other than a general way.

(3) An AWS DI1.1/D1.1M prequalified complete joint
penetration groove weld WPS is acceptable.

(4) Any material not listed in the prequalified base
metal-filler metal combinations of AWS DI1.1/D1.1M also is
considered to be prequalified if its chemical composition and
mechanical properties are comparable to those for one of the
prequalified base metals listed in AWS D1.1/D1.1M.

9.5.1.8 When so specified in the purchase order, the WPS
shall include qualification by Charpy V-notch testing, with the
test locations, test conditions, and the acceptance criteria
meeting the requirements specified for repair welding in the
purchase order.

9.5.1.9 When so specified in the purchase order, the welding
procedure specification shall be subject to approval by the
purchaser prior to repair welding.

9.5.2 Structural Products with a Specified Minimum Tensile
Strength of 100 ksi [690 MPa] or Higher—Repair welding of
structural products with a specified minimum tensile strength
of 100 ksi [690 MPa] or higher shall be subject to the following
additional requirements:

9.5.2.1 When so specified in the purchase order, prior
approval for repair by welding shall be obtained from the
purchaser.

9.5.2.2 The surface to be welded shall be inspected using a
magnetic particle method or a liquid penetrant method to verify
that the imperfections intended to be removed have been
completely removed. When magnetic particle inspection is
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employed, the surface shall be inspected both parallel and
perpendicular to the length of the area to be repaired.

9.5.2.3 When weld repairs are to be post-weld heat-treated,
special care shall be exercised in the selection of electrodes to
avoid those compositions that embrittle as a result of such heat
treatment.

9.5.2.4 Repairs on structural products that are subsequently
heat-treated at the mill shall be inspected after heat treatment;
repairs on structural products that are not subsequently heat-
treated at the mill shall be inspected no sooner than 48 h after
welding. Such inspection shall use a magnetic particle method
or a liquid penetrant method; where magnetic particle inspec-
tion is involved, such inspection shall be both parallel to and
perpendicular to the length of the repair.

9.5.2.5 The location of the weld repairs shall be marked on
the finished piece.

9.5.3 Repair Quality—The welds and adjacent heat-affected
zone shall be sound and free of cracks, the weld metal being
thoroughly fused to all surfaces and edges without undercutting
or overlap. Any visible cracks, porosity, lack of fusion, or
undercut in any layer shall be removed prior to deposition of
the succeeding layer. Weld metal shall project at least Y16 in. (2
mm) above the rolled surface after welding, and the projecting
metal shall be removed by chipping or grinding, or both, to
make it flush with the rolled surface, and to produce a
workmanlike finish.

9.5.4 Inspection of Repair—The manufacturer or processor
shall maintain an inspection program to inspect the work to see
that:

9.5.4.1 Imperfections have been completely removed.

9.5.4.2 The limitations specified above have not been ex-
ceeded.

9.5.4.3 Established welding procedures have been followed,
and

9.5.4.4 Any weld deposit is of acceptable quality as defined
above.

10. Test Methods

10.1 All tests shall be conducted in accordance with Test
Methods and Definitions A370.

10.2 Yield strength shall be determined either by the 0.2 %
offset method or by the 0.5 % extension under load method,
unless otherwise stated in the material specification.

10.3 Rounding Procedures—For purposes of determining
conformance with the specification, a calculated value shall be
rounded to the nearest 1 ksi [5 MPa] tensile and yield strength,
and to the nearest unit in the right-hand place of figures used in
expressing the limiting value for other values in accordance
with the rounding method given in Practice E29.

10.4 For full-section test specimens of angles, the cross-
sectional area used for calculating the yield and tensile
strengths shall be a theoretical area calculated on the basis of
the weight of the test specimen (see 12.1).

11. Tension Tests

11.1 Condition—Test specimens for non-heat-treated struc-
tural products shall be taken from test coupons that are
representative of the structural products in their delivered
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condition. Test specimens for heat-treated structural products
shall be taken from test coupons that are representative of the
structural products in their delivered condition, or from sepa-
rate pieces of full thickness or full section from the same heat
similarly heat treated.

11.1.1 Where the plate is heat treated with a cooling rate
faster than still-air cooling from the austenitizing temperature,
one of the following shall apply in addition to other require-
ments specified herein:

11.1.1.1 The gage length of the tension test specimen shall
be taken at least 17 from any as-heat treated edge where 7T is
the thickness of the plate and shall be at least %2 in. [12.5 mm]
from flame cut or heat-affected-zone surfaces.

11.1.1.2 A steel thermal buffer pad, 1 7 by 17 by at least 37,
shall be joined to the plate edge by a partial penetration weld
completely sealing the buffered edge prior to heat treatment.

11.1.1.3 Thermal insulation or other thermal barriers shall
be used during the heat treatment adjacent to the plate edge
where specimens are to be removed. It shall be demonstrated
that the cooling rate of the tension test specimen is no faster
than, and not substantially slower than, that attained by the
method described in 11.1.1.2.

11.1.1.4 When test coupons cut from the plate but heat
treated separately are used, the coupon dimensions shall be not
less than 37 by 37 by T and each tension specimen cut from it
shall meet the requirements of 11.1.1.1.

11.1.1.5 The heat treatment of test specimens separately in
the device shall be subject to the limitations that (/) cooling
rate data for the plate are available; (2) cooling rate control
devices for the test specimens are available; and, (3) the
method has received prior approval by the purchaser.

11.2 Orientation—For plates wider than 24 in. [600 mm],
test specimens shall be taken such that the longitudinal axis of
the test specimen is transverse to the final direction of rolling
of the plate. Test specimens for all other structural products
shall be taken such that the longitudinal axis of the test
specimen is parallel to the final direction of rolling.

11.3 Location:

11.3.1 Plates—Test specimens shall be taken from a corner
of the plate.

11.3.2 W and HP Shapes with Flanges 6 in. [150 mm] or
Wider—Test specimens shall be selected from a point in the
flange %3 of the way from the flange centerline to the flange toe.

11.3.3 Shapes Other Than Those in 11.3.2—Test specimens
shall be selected from the webs of beams, channels, and zees;
from the stems of rolled tees; and from the legs of angles and
bulb angles, except where full-section test specimens for
angles are used and the elongation acceptance criteria are
increased accordingly. (See 11.6.2.)

11.3.4 Bars:

11.3.4.1 Test specimens for bars to be used for pins and
rollers shall be taken so that the axis is: midway between the
center and the surface for pins and rollers less than 3 in. [75
mm)] in diameter; 1 in. [25 mm] from the surface for pins and
rollers 3 in. [75 mm] and over in diameter; or as specified in
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Annex Al of Test Methods and Definitions A370 if the
applicable foregoing requirement is not practicable.

11.3.4.2 Test specimens for bars other than those to be used
for pins and rollers shall be taken as specified in Annex Al of
Test Methods and Definitions A370.

11.4 Test Frequency:

11.4.1 Structural Products Produced from an As-Rolled
Structural Product—The minimum number of pieces or plates-
as-rolled to be tested for each heat and strength gradation,
where applicable, shall be as follows, except that it shall be
permissible for any individual test to represent multiple
strength gradations:

11.4.1.1 As given in Table B, or

11.4.1.2 One taken from the minimum thickness in the heat
and one taken from the maximum thickness in the heat, where
thickness means the specified thickness, diameter, or compa-
rable dimension, whichever is appropriate for the applicable
structural product rolled.

11.4.2 Structural Products Produced from Coil and Fur-
nished without Heat Treatment or with Stress Relieving Only:

11.4.2.1 Except as allowed by 11.4.4, the minimum number
of coils to be tested for each heat and strength gradation, where
applicable, shall be as given in Table C, except that it shall be
permissible for any individual coil to represent multiple
strength gradations.

11.4.2.2 Except as required by 11.4.2.3, two tension test
specimens shall be taken from each coil tested, with the first
being taken immediately prior to the first structural product to
be qualified, and the second being taken from the approximate
center lap.

11.4.2.3 If, during decoiling, the amount of material de-
coiled is less than that required to reach the approximate center
lap, the second test for the qualification of the decoiled portion
of such a coil shall be taken from a location adjacent to the end
of the innermost portion decoiled. For qualification of succes-
sive portions from such a coil, an additional test shall be taken
adjacent to the innermost portion decoiled, until a test is
obtained from the approximate center lap.

11.4.3 Structural Products Produced from Coil and Fur-
nished Heat Treated by other than Stress Relieving—The
minimum number of pieces to be tested for each heat and
strength gradation, where applicable, shall be as follows,
except that it shall be permissible for any individual test to
represent multiple strength gradations:

11.4.3.1 As given in Table B, or

11.4.3.2 One taken from the minimum thickness in the heat
and one taken from the maximum thickness in the heat, where
thickness means the specified thickness, diameter, or compa-
rable dimension, whichever is appropriate for the applicable
structural product rolled.

11.4.4 Structural Products Produced from Coil and Quali-
fied Using Test Specimens Heat Treated by Other than Stress
Relieving—The minimum number of pieces to be tested for
each heat and strength gradation, where applicable, shall be as
follows, except that it shall be permissible for any individual
test to represent multiple strength gradations:
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TABLE B Minimum Number of Tension Tests Required

Thickness” Difference

Thickness” Range
Rolled for the Heat

Between Pieces or
Plates-as-rolled in the

Thickness” Range

Minimum Number of Tension
Tests Required

Under s in. [10 mm] Y16 in. [2 mm] or less

More than e in. [2 mm]

¥ to 2 in. [10 to 50 mm], incl Less than 3s in. [10 mm)]

¥s in. [10 mm] or more

Over 2 in. [50 mm] Less than 1 in. [25 mm]

1 in. [25 mm] or more

Two® tests per heat taken from d|fferent pieces or plates-as-rolled having
any thickness” in the thickness” range

Two? tests per heat, one taken from the minimum thickness” in the
thickness” range and one taken from the maximum thickness” in the
thickness” range

Two® tests per heat, taken from different pieces or plates-as-rolled having
any thickness” in the thickness” range

Two? tests per heat, one taken from the minimum thickness” in the
thickness” range and one taken from the maximum thickness” in the
thickness” range

Two? tests per heat taken from dlfferent pieces or plates-as-rolled having
any thickness” in the thickness* range

Two® tests per heat, one taken from the minimum thickness” in the
thickness” range and one taken from the maximum thickness* in the
thickness” range

A Thickness means the specified thickness, diameter, or comparable dimension, whichever is appropriate for the specific structural product rolled.

B One test, if only one piece or plate-as-rolled is to be qualified.

TABLE C Minimum Number of Coils Required to be Tension Tested

Note 1—See 11.4.2.2 and 11.4.2.3 for the number of tests to be taken per coil.

Thickness* Difference Between Coils in the Heat

Minimum Number of Coils Required to be Tension Tested

Less than 16 in. [2 mm]
16 in. [2 mm] or more
the heat

Two® coils per heat, at any thickness” in the heat
Two? coils per heat, one at the minimum thickness” in the heat and one at the maximum thickness” in

A Thickness means the specified thickness, diameter, or comparable dimension, whichever is appropriate for the specific structural product rolled.

B One coil, if the product of only one coil is to be qualified.

11.4.4.1 As given in Table B, or

11.4.4.2 One taken from the minimum thickness in the heat,
where thickness means the specified thickness, diameter, or
comparable dimension, whichever is appropriate for the appli-
cable structural product rolled.

11.5 Preparation:
11.5.1 Plates:

11.5.1.1 Tension test specimens for plates ¥ in. [20 mm]
and under in thickness shall be the full thickness of the plates.
The test specimens shall conform to the requirements shown in
Fig. 3 of Test Methods and Definitions A370 for either the
1%2-in. [40-mm] wide test specimen or the Y2-in. [12.5-mm]
wide test specimen.

11.5.1.2 For plates up to 4 in. [100 mm] inclusive, in
thickness, the use of 1'%-in. [40-mm] wide test specimens, full
thickness of the plate and conforming to the requirements
shown in Fig. 3 of Test Methods and Definitions A370, shall be
subject to the limitation that adequate testing machine capacity
is available.

11.5.1.3 For plates over ¥ in. [20 mm] in thickness, except
as permitted in 11.5.1.2, tension test specimens shall conform
to the requirements shown in Fig. 4 of Test Methods and
Definitions A370 for the 0.500-in. [12.5-mm] diameter test
specimen. The axis of such test specimens shall be located
midway between the center of thickness and the top or bottom
surface of the plate.

11.5.2 Shapes:

11.5.2.1 Except where angles are tested in full section,
tension test specimens for shapes %4 in. [20 mm] and under in
thickness shall be the full thickness of the shape. Such test
specimen shall conform to the requirements shown in Fig. 3 of
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Test Methods and Definitions A370 for either the 1Y-in.
[40-mm] wide test specimen or the '2-in. [12.5-mm] wide test
specimen.

11.5.2.2 For shapes up to 5 in. [125 mm] inclusive, in
thickness, the use of 1%2-in. [40-mm] wide test specimens, full
thickness of the shape and conforming to the requirements
shown in Fig. 3 of Test Methods and Definitions A370, shall be
subject to the limitation that adequate testing machine capacity
is available.

11.5.2.3 For shapes over %4 in. [20 mm] in thickness, except
as permitted in 11.5.2.2, tension test specimens shall conform
to the requirements shown in Fig. 4 of Test Methods and
Definitions A370 for the 0.500-in. [12.5-mm] diameter test
specimens. The axis of such test specimens shall be located
midway between the center of thickness and the top or bottom
surface of the shape.

11.5.3 Bars:

11.5.3.1 Except as otherwise provided below, test speci-
mens for bars shall be in accordance with Annex Al of Test
Methods and Definitions A370.

11.5.3.2 Except as provided in 11.5.3.5, test specimens for
bars ¥4 in. [20 mm] and under in thickness shall conform to the
requirements shown in Fig. 3 of Test Methods and Definitions
A370 for either the 1%5-in. [40-mm] wide test specimen or the
2-in. [12.5-mm] wide specimen.

11.5.3.3 Except as provided in 11.5.3.4 and 11.5.3.5, test
specimens for bars over ¥ in. [20 mm)] in thickness or diameter
shall conform either to the requirements for the 1'%-in.
[40-mm] or Y2-in. [12.5-mm] wide test specimen shown in Fig.
3 of Test Methods and Definitions A370, or to the requirements
for the 0.500-in. [12.5-mm] diameter test specimen shown in
Fig. 4 of Test Methods and Definitions A370.
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11.5.3.4 For bars other than those to be used for pins and
rollers, the manufacturer or processor shall have the option of
using test specimens that are machined to a thickness or
diameter of at least ¥ in. [20 mm)] for a length of at least 9 in.
[230 mm].

11.5.3.5 Test specimens for bars to be used for pins and
rollers shall conform to the requirements shown in Fig. 4 of
Test Methods and Definitions A370 for the 0.500-in. [12.5-
mm] diameter test specimen.

11.6 Elongation Requirement Adjustments:

11.6.1 Due to the specimen geometry effect encountered
when using the rectangular tension test specimen for testing
thin material, adjustments in elongation requirements must be
provided for thicknesses under 0.312 in. [8§ mm]. Accordingly,
the following deductions from the base elongation require-
ments shall apply:

Nominal Thickness Range, Elongation
in. [mm] Deduction, %

0.299-0.311 [7.60-7.89] 0.5
0.286-0.298 [7.30-7.59] 1.0
0.273-0.285 [7.00-7.29] 15
0.259-0.272 [6.60-6.99] 2.0
0.246-0.258 [6.20-6.59] 25
0.233-0.245 [5.90-6.19] 3.0
0.219-0.232 [5.50-5.89] 35
0.206-0.218 [5.20-5.49] 4.0
0.193-0.205 [4.90-5.19] 45
0.180-0.192 [4.60-4.89] 5.0
0.166-0.179 [4.20-4.59] 5.54
0.153-0.165 [3.90-4.19] 6.01
0.140-0.152 [3.60-3.89] 6.54
0.127-0.139 [3.20-3.59] 7.04

< 0.127 [3.20] 7.54

A Elongation deductions for thicknesses less than 0.180 in. [4.60 mm] apply to
plates and structural shapes only.

11.6.2 Due to the specimen geometry effect encountered
when using full-section test specimens for angles, the elonga-
tion requirements for structural-size angles shall be increased
by six percentage points when full-section test specimens are
used.

11.6.3 Due to the inherently lower elongation that is obtain-
able in thicker structural products, adjustments in elongation
requirements shall be provided. For structural products over
3.5 in. [90 mm] in thickness, a deduction of 0.5 percentage
point from the specified percentage of elongation in 2 in. [50
mm] shall be made for each 0.5-in. [12.5-mm] increment of
thickness over 3.5 in. [90 mm], up to a maximum deduction of
3.0 percentage points. Accordingly, the following deductions
from the base elongation requirements shall apply:

Nominal Thickness Range, Elongation
in. [mm] Deduction, %
3.500-3.999 [90.00-102.49] 0.5
4.000-4.499 [102.50-114.99] 1.0
4.500-4.999 [115.00-127.49] 1.5
5.000-5.499 [127.50-139.99] 2.0
5.500-5.999 [140.00-152.49] 25
6.000 and thicker [152.50 and thicker] 3.0

11.6.4 The tensile property requirements tables in many of
the product specifications covered by this general requirements
specification specify elongation requirements in both 8-in.
[200-mm] and 2-in. [50-mm] gage lengths. Unless otherwise
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provided in the applicable product specification, both require-
ments are not required to be applied simultaneously and the
elongation need only be determined in the gage length appro-
priate for the test specimen used. After selection of the
appropriate gage length, the elongation requirement for the
alternative gage length shall be deemed not applicable.

11.7 Yield Strength Application:

11.7.1 When test specimens do not exhibit a well-defined
disproportionate yield point, yield strength shall be determined
and substituted for yield point.

11.7.2 The manufacturer or processor shall have the option
of substituting yield strength for yield point if the test specimen
exhibits a well-defined disproportionate yield point.

11.7.3 Yield strength shall be determined either by the
0.2 % offset method or by the 0.5 % extension-under-load
method.

11.8 Product Tension Tests—This specification does not
provide requirements for product tension testing subsequent to
shipment (see 15.1). Therefore, the requirements of 11.1 — 11.7
inclusive and Section 13 apply only for tests conducted at the
place of manufacture prior to shipment.

Note 6—Compliance to this specification and the applicable product
specification by a manufacturer or processor does not preclude the
possibility that product tension test results might vary outside specified
ranges. The tensile properties will vary within the same heat or piece, be
it as-rolled, control-rolled, or heat-treated. Tension testing according to the
requirements of this specification does not provide assurance that all
products of a heat will be identical in tensile properties with the products
tested. If the purchaser wishes to have more confidence than that provided
by this specification testing procedures, additional testing or requirements,
such as Supplementary Requirement S4, should be imposed.

11.8.1 Appendix X2 provides additional information on the
variability of tensile properties in plates and structural shapes

12. Permitted Variations in Dimensions and Weight
[Mass]

12.1 One cubic foot of rolled steel is assumed to weigh 490
Ib. One cubic metre of rolled steel is assumed to have a mass
of 7850 kg.

12.2 Plates—The permitted variations for dimensions and
weight [mass] shall not exceed the applicable limits in Tables 1
to 15 [Annex Al, Tables Al.1 to A1.15] inclusive.

12.3 Shapes:

12.3.1 Annex A2 lists the designations and dimensions, in
both inch-pound and SI units, of shapes that are most com-
monly available. Radii of fillets and toes of shape profiles vary
with individual manufacturers and therefore are not specified.

12.3.2 The permitted variations in dimensions shall not
exceed the applicable limits in Tables 16 to 25 [Annex Al,
Tables A1.16 to A1.25] inclusive. Permitted variations for
special shapes not listed in such tables shall be as agreed upon
between the manufacturer and the purchaser.

Norte 7—Permitted variations are given in Tables 16 to 25 [Annex Al,
Tables A1.16 to A1.25] inclusive for some shapes that are not listed in
Annex A2 (that is, bulb angles, tees, zees). Addition of such sections to
Annex A2 will be considered by Subcommittee A01.02 when and if a need
for such listing is shown.



ASME BPVC.IL.A-2023

12.3.3 Shapes Having One Dimension of the Cross Section
3 in. [75 mm] or Greater (Structural-Size Shapes)—The
cross-sectional area or weight [mass] of each shape shall be
within =2.5 % of the theoretical or specified amounts except
for shapes with a nominal weight of less than 100 lb/ft [149
kg/m], in which the variation shall be within -2.5 % to +3.0 %
of the theoretical cross-sectional area or the specified nominal
weight [mass].

12.4 Sheet Piling—The weight [mass] of each steel sheet
pile shall be within *2.5 % of the theoretical or specified
weight [mass]. The length of each steel sheet pile shall be not
less than the specified length, and not more than 5 in. [125 mm]
over the specified length.

12.5 Hot-Rolled Bars—The permitted variations in dimen-
sions shall not exceed the applicable limits in Tables 26 to 31
[Annex A1, Tables A1.26 to A1.31] inclusive.

12.6 Conversion of Permitted Variations from Fractions of
an Inch to Decimals—Permitted variations in dimensions for
products covered by this specification are generally given as
fractions of an inch and these remain the official permitted
variations, where so stated. If the material is to be measured by
equipment reporting dimensions as decimals, conversion of
permitted variations from fractions of an inch to decimals shall
be made to three decimal places; using the rounding method
prescribed in Practice E29.

13. Retests

13.1 If any test specimen shows defective machining or
develops flaws, the manufacturer or processor shall have the
option of discarding it and substituting another test specimen.

13.2 If the percentage of elongation of any tension test
specimen is less than that specified and any part of the fracture
is more than %4 in. [20 mm] from the center of the gage length
of a 2-in. [S0-mm] specimen or is outside the middle half of the
gage length of an 8-in. [200-mm] specimen, as indicated by
scribe scratches marked on the specimen before testing, a retest
shall be allowed.

13.3 Except as provided in 13.3.1, if the results from an
original tension specimen fails to meet the specified
requirements, but are within 2 ksi [14 MPa] of the required
tensile strength, within 1 ksi [7 MPa] of the required yield
strength or yield point, or within 2 percentage points of the
required elongation, a retest shall be permitted to replace the
failing test. A retest shall be performed for the failing original
test, with the specimen being randomly selected from the heat.
If the results of the retest meet the specified requirements, the
heat or lot shall be approved.

13.3.1 For structural products that are tested as given in
Table C, both tests from each coil tested to qualify a heat are
required to meet all mechanical property requirements. Should
either test fail to do so, then that coil shall not be used to
qualify the heat; however, the portion of that individual coil
that is bracketed by acceptable tests (see 11.4.2.3) is considered
to be qualified.

13.4 Quenched and tempered steel plates shall be subject to
any additional retest requirements contained in the applicable
product specification.
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13.5 When the full-section option of 11.3.3 is used and the
elongation falls below the specified requirement, the manufac-
turer or processor shall have the option of making another test
using a test specimen permitted in 11.5.2.

14. Test Reports

14.1 Test reports for each heat supplied are required and
they shall report the following:

14.1.1 The applicable product specification designation,
including year-date and whichever of grade, class, and type are
specified in the purchase order, to which the structural product
is furnished.

14.1.2 The heat number, heat analysis (see 7.1), and nomi-
nal sizes.

Norte 8—If the amount of copper, chromium, nickel, molybdenum, or
silicon is less than 0.02 %, the heat analysis for that element may be
reported as <0.02 %. If the amount of columbium (niobium) or vanadium
is less than 0.008 %, the heat analysis for that element may be reported as
<0.008 %.

14.1.3 For structural products that are tested as given in
Table B, two tension test results appropriate to qualify the
shipment (see 11.4), except that only one tension test result
need be reported if the shipment consists of a single piece or
plate-as-rolled.

14.1.3.1 In reporting elongation values, both the percentage
increase and the original gage length shall be stated.

14.1.3.2 Yield to tensile ratio when such a requirement is
contained in the product specification.

14.1.4 For structural products that are required to be heat
treated, either by the applicable product specification or by the
purchase order, all heat treatments, including temperature
ranges and times at temperature, unless the purchaser and the
supplier have agreed to the supply of a heat treatment proce-
dure in place of the actual temperatures and times.

14.1.4.1 Subcritical heat treatment to soften thermally cut
edges need not be reported, except for structural products
having a specified minimum tensile strength of 95 ksi [655
MPa] or higher, unless such subcritical heating is accomplished
at temperatures at least 75°F [40°C] lower than the minimum
tempering temperature.

14.1.5 The results of any required austenitic grain size tests
(see 8.2 or 8.3, whichever is applicable).

14.1.6 The results of any other test required by the appli-
cable product specification, the applicable supplementary
requirements, and the purchase order.

14.2 The thickness of the structural product tested is not
necessarily the same as an individual ordered thickness, given
that it is the heat that is tested, rather than each ordered item.
Tests from specified thicknesses in accordance with 11.4 and
encompassing the thicknesses in a shipment shall be sufficient
for qualifying the structural product in the shipment. Such test
thicknesses are not required to be within previously tested and
shipped thicknesses from the same heat.

14.3 For structural products produced from coil that are
supplied in the as-rolled condition or have been heat treated by
stress relieving only, the test report shall state “Produced from
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Coil.” Both test results shall be reported for each qualifying
coil, and the location within the coil for each test shall be
stated.

14.4 For structural products produced from coil, both the
manufacturer and the processor shall be identified on the test
report.

14.5 When full-section test specimens have been used for
the qualification of angles, that information shall be stated on
the test report.

14.6 A signature is not required on the test report; however,
the document shall clearly identify the organization submitting
the report. Notwithstanding the absence of a signature, the
organization submitting the report is responsible for the content
of the report.

14.7 For structural products finished by other than the
original manufacturer, the supplier of the structural product
shall also provide the purchaser with a copy of the original
manufacturer’s test report.

14.8 A test report, certificate of inspection, or similar
document printed from or used in electronic form from an
electronic data interchange (EDI) transmission shall be re-
garded as having the same validity as a counterpart printed in
the certifier’s facility. The content of the EDI transmitted
document shall meet the requirements of the applicable product
specification and shall conform to any existing EDI agreement
between the purchaser and the supplier. Notwithstanding the
absence of a signature, the organization submitting the EDI
transmission shall be responsible for the content of the report.

Note 9—The industry definition as invoked here is: EDI is the
computer to computer exchange of business information in a standard
format such as ANSI ASC X12.

15. Inspection and Testing

15.1 The inspector representing the purchaser shall have
free entry, at all times, while work on the contract of the
purchaser is being performed, to all parts of the manufacturer’s
works that concern the manufacture of the structural product
ordered. The manufacturer shall afford the inspector all rea-
sonable facilities to be satisfied that the structural product is
being furnished in accordance with this general requirements
specification, the applicable product specification, and the
purchase order. All tests (except product analysis) and inspec-
tion shall be made at the place of manufacture prior to
shipment, unless otherwise specified, and shall be conducted so
as not to interfere with the operation of the manufacturer’s
works.

15.2 Where structural products are produced from coil, 15.1
shall apply to the processor instead of the manufacturer, and
the place of process shall apply instead of the place of
manufacture. Where structural products are produced from coil
and the processor is different from the manufacturer, the
inspector representing the purchaser shall have free entry at all
times while work on the contract of the purchaser is being
performed to all parts of the manufacturer’s works that concern
the manufacture of the structural product ordered.
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16. Retreatment

16.1 If any heat-treated structural product fails to meet the
mechanical property requirements of the applicable product
specification, the manufacturer or the processor shall have the
option of heat treating the structural product again. All me-
chanical property tests shall be repeated and the structural
product shall be reexamined for surface defects when it is
resubmitted for inspection.

17. Rejection

17.1 Any rejection based upon product analysis made in
accordance with the applicable product specification shall be
reported to the supplier and samples that represent the rejected
structural product shall be preserved for two weeks from the
date of notification of such rejection. In case of dissatisfaction
with the results of the tests, the supplier shall have the option
of making claim for a rehearing within that time.

17.2 The purchaser shall have the option of rejecting struc-
tural product that exhibits injurious defects subsequent to its
acceptance at the manufacturer’s or processor’s works, and so
notifying the manufacturer or processor.

18. Identification of Structural Products

18.1 Required Plate Markings:

18.1.1 Except as allowed by 18.1.4.2 and 18.6, plates shall
be legibly marked with the following: applicable ASTM
designation (see 1.1) (year-date not required); “G” or “MT” if
applicable (see 18.1.2); applicable grade; heat number; size and
thickness; and name, brand, or trademark of the manufacturer
(for plates produced from an as-rolled structural product) or the
processor (for plates produced from coil).

18.1.2 Plates that are required to be heat treated, but have
not been so heat treated, shall be marked, by the manufacturer
or processor, with the letter “G” (denoting green) following the
required ASTM designation mark, except that “G” marking is
not necessary if such plates are for shipment, for the purpose of
obtaining the required heat treatment, to an organization under
the manufacturer’s control. Such plates shall have been quali-
fied for shipment on the basis of test specimens that have been
so heat treated. Plates that are required to be heat treated, and
have been so heat treated, shall be marked, by the party that
performed the heat treatment, with the letter “MT” (denoting
material treated) following the required ASTM designation
mark.

18.1.3 Except as allowed by 18.1.4.2 and 18.6, the required
markings for plates shall be by steel die stamping, paint
marking, or by means of permanently affixed, colorfast,
weather-resistant labels or tags. It shall be the responsibility of
the supplier that all required markings be intact and fully
legible upon receipt by the purchaser.

18.1.4 Location of Markings:

18.1.4.1 The required markings for plates shall be in at least
one place on each finished plate.

18.1.4.2 For secured lifts of all sizes of plates ¥s in. [10 mm)]
(or %16 in. [8 mm] for material specified for bridge construction
end use) or under in thickness, and for secured lifts of all
thicknesses of plates 36 in. [900 mm] or under in width, the
manufacturer or processor shall have the option of placing such
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markings on only the top piece of each lift, or of showing such
markings on a substantial tag attached to each lift, unless
otherwise specified.

18.2 Shapes:

18.2.1 Except as allowed by 18.2.2 and 18.6, shapes shall be
marked with the heat number, size of section, length, and mill
identification marks on each piece. Shapes with the greatest
cross-sectional dimension greater than 6 in. [150 mm] shall
have the manufacturer’s name, brand, or trademark shown in
raised letters at intervals along the length. In addition, shapes
shall be identified with the ASTM designation (year-date not
required) and grade, either by marking each piece individually,
by permanently affixing a colorfast, weather-resistant label or
tag, or, if bundled, by attaching a substantial tag to the bundle.

18.2.2 Bundling for shipment of small shapes with the
greatest cross-sectional dimension not greater than 6 in. [150
mm] is permissible. Each lift or bundle shall be marked or
substantially tagged showing the identification information
listed in 18.2.1.

18.2.3 It shall be permissible for the manufacturer to make
a full size bundle at the end of a heat by adding product from
a consecutively rolled heat of the same nominal chemical
composition. The manufacturer shall identify a bundle consist-
ing of product from two heats with the number of the first heat
rolled or identify both heats. The manufacturer shall maintain
records of the heats contained in each bundle.

18.3 Steel Sheet Piling—Steel sheet piling shall be marked
with the heat number, size of section, length, and mill identi-
fication marks on each piece, either by marking, or by
permanently affixing colorfast, weather-resistant label or tag.
The manufacturer’s name, brand, or trademark shall be shown
in raised letters at intervals along the length.

18.4 Bars—Bars of all sizes, when loaded for shipment,
shall be properly identified with the name or brand of
manufacturer, purchaser’s name and order number, the ASTM
designation number (year-date not required), grade number
where appropriate, size and length, weight [mass] of lift, and
the heat number for identification. Unless otherwise specified,
the method of marking is at the manufacturer’s option and shall
be made by hot stamping, cold stamping, painting, or marking
tags attached to the lifts of bars. Bars are not required to be
die-stamped.

18.4.1 It shall be permissible for the manufacturer to make
a full size bundle at the end of a heat by adding product from
a consecutively rolled heat of the same nominal chemical
composition. The manufacturer shall identify a bundle consist-
ing of product from two heats with the number of the first heat
rolled or identify both heats. The manufacturer shall maintain
records of the heats contained in each bundle.
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18.5 Bar Coding—In addition to the requirements of 18.1 —
18.4 inclusive, the manufacturer or processor shall have the
option of using bar coding as a supplementary identification
method.

Norte 10—Bar coding should be consistent with AIAG Standards.

18.6 Subdivided Material:

18.6.1 Except as allowed by 18.6.2, pieces separated from
a master structural product by an organization other than the
original manufacturer shall be identified with the ASTM
designation (year-date not required), grade, heat number, and
the heat treatment identification, if applicable, along with the
trademark, brand, or name of the organization subdividing the
structural product. The identification methods shall be in
accordance with the requirements of 18.1 — 18.4 inclusive,
except that the raised letters method for shapes and steel sheet
piling is not required. If the original manufacturer’s identifi-
cation remains intact, the structural product need not be
additionally identified by the organization supplying the struc-
tural product.

18.6.2 It shall be permissible for pieces from the same heat
of structural product to be bundled or placed in secured lifts,
with the identification specified in 18.6.1 placed on the top
piece of each lift or shown on a substantial tag attached to each
bundle or lift.

19. Packaging, Marking, and Loading for Shipment

19.1 Packaging, marking, and loading for shipment shall be
in accordance with Practices A700.

19.2 When Level A is specified, and when specified in the
contract or order, and for direct procurement by or direct
shipment to the U.S. government, preservation, packaging, and
packing shall be in accordance with the Level A requirements
of MIL-STD-163.

19.3 When specified in the contract or order, and for direct
procurement by or direct shipment to the U.S. government,
marking for shipment, in addition to requirements specified in
the contract or order, shall be in accordance with MIL-STD-
129 for military agencies and with Fed. Std. No. 123 for civil
agencies.

20. Keywords

20.1 bars; general requirements; plates; rolled; shapes; sheet
piling; structural steel
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TABLE 1 Permitted Variations in Thickness for Rectangular, Carbon, High-Strength, Low-Alloy, and Alloy-Steel Plates, 15 in. and Under
in Thickness When Ordered to Thickness

Note 1—Tables 1-31 inclusive contain permitted variations in dimensions and weight stated in inch-pound units.

NotEe 2—Permitted variation under specified thickness, 0.01 in. When so specified, these permitted variations may be taken all over, in which case the
sum of these permitted variations applies.

Norte 3—Thickness to be measured at %3 to ¥ in. from the longitudinal edge.

Note 4—For thicknesses measured at any location other than that specified in Note 4, the permitted variations over specified thickness shall be 1%
times the amounts in this table, rounded to the nearest 0.01 in.

Note 5—Where “...” appears in this table, there is no requirement.
Permitted Variations Over Specified Thickness for Widths Given in Inches, in.
Thisciizzzdin agand | O 8| 6010 | 7210 | 8at0 | % | 10810 | 12010 | 13210 | 14410 | 16810 | 182and
» IN. to 60 108

under excly 72, excl | 84, excl | 96, excl exci 120, excl | 132, excl | 144, excl | 168, excl | 182, excl over
To Va , excl 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.04
4 to %e, excl 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.04 0.04
%6 to ¥, excl 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.04 0.04 0.05
¥s to 716, excl 0.03 0.03 0.03 0.03 0.03 0.03 0.04 0.04 0.05 0.06 0.06
716 t0 V2, excl 0.03 0.03 0.03 0.03 0.03 0.03 0.04 0.04 0.05 0.06 0.06
2 to %, excl 0.03 0.03 0.03 0.03 0.03 0.03 0.04 0.04 0.05 0.06 0.07
%3 to ¥4, excl 0.03 0.03 0.03 0.03 0.03 0.04 0.04 0.04 0.05 0.06 0.07 0.07
¥4 to 1, excl 0.03 0.03 0.03 0.03 0.04 0.04 0.05 0.05 0.06 0.07 0.08 0.09
1to 2, excl 0.06 0.06 0.06 0.06 0.06 0.07 0.08 0.10 0.10 0.11 0.13 0.16
2 to 3, excl 0.09 0.09 0.09 0.10 0.10 0.11 0.12 0.13 0.14 0.15 0.15
3 to 4, excl 0.11 0.1 0.1 0.1 0.1 0.13 0.14 0.14 0.14 0.15 0.17
4 to 6, excl 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.20 0.20
6 to 10, excl 0.23 0.24 0.24 0.24 0.24 0.24 0.24 0.24 0.24 0.27 0.28
10 to 12, excl 0.29 0.29 0.33 0.33 0.33 0.33 0.33 0.33 0.33 0.33 0.35
12 to 15, incl 0.29 0.29 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35

TABLE 2 Permitted Variations in Weight for Rectangular Sheared Plates and Universal Mill Plates 613.0 Ib/ft> and Under When Ordered
to Weight

Note |—Permitted variations in overweight for lots of circular and sketch plates shall be 14 times the amounts in this table.
Note 2—Permitted variations in overweight for single plates shall be 15 times the amounts in this table.

Note 3—Permitted variations in overweight for single circular and sketch plates shall be 174 times the amounts in this table.
Note 4—The adopted standard density of rolled steel is 490 Ib/ft*.

Note 5—Where “...” appears in this table, there is no requirement.

Permitted Variations in Average Weight of Lots” for Widths Given in Inches, Expressed in Percentage
of the Specified Weights per Square Foot

Specified | 48and |Over48to| 60to72, | 721084, | 841096, | 96to 108, | 108 to 120, | 120 to 132, | 132 to 144, [ 144 to 168, | 168 and
Weights, Ib/ft under 60, excl excl excl excl excl excl excl excl excl over
Over| Under | Over |Under| Over [Under | Over | Under [Over|Under|Over |Under| Over |Under| Over |Under| Over |[Under| Over |Under| Over |Under

To 10, excl 40| 30 | 45| 30|50 30 |55] 30 |6.0|30)|75(|30] 90| 30 |11.0|3.0|13.0| 3.0
10 to 12.5, excl 40| 30 | 45| 30| 45| 30 | 50| 30 |55|30|65]30]| 70 | 3.0 80| 30| 9.0| 3.0 |120| 3.0
12.5 to 15.0, excl 40| 30 | 40| 30| 45| 30 |45| 30 |50| 30 |55]30]| 6.0 | 30 75|30 80| 30 |11.0]| 3.0
15 to 17.5, excl 35| 30 | 35| 30| 40| 30 |45| 30 |45|30|50]30]| 55| 30 6.0| 30| 7.0/ 30| 9.0 | 30 |[10.0| 3.0
17.5 to 20, excl 35| 25 | 35| 25| 35| 30 |40| 30 |45| 30 |45]|30 | 50 | 30 55|30 6.0/ 30| 80| 30 |90 | 30
20 to 25, excl 35| 25 | 35|25 |35| 30 | 35| 30 |40| 30 |40]| 30| 45 | 3.0 50| 30| 55/30)| 70 | 80 | 80 | 3.0
25 to 30, excl 30| 25 | 35| 25|35 | 25 | 35| 30 |35 30 |35(|30 ]| 40 | 3.0 45|13.0]| 50 30| 65| 30| 70| 30
30 to 40, excl 30| 20 | 30|20 30| 20 | 30| 20 35|20 |35|25]| 35 | 25 40| 30| 45/ 30| 6.0 | 30 | 65| 3.0
40 to 81.7, excl 25| 20 | 80|20 30| 20 | 30| 20 |35 20 |35 20| 35 | 25 35|30 40|/ 30| 55| 30 | 60| 30
81.7 to 122.6, excl 25| 20 3.0 |20 | 3.0 20 | 30| 20 |35] 20 |385] 20 3.5 2.5 3.5 3.0 3.5| 3.0 4.0 3.0 45 | 3.0
122.6 to 163.4,excl 25| 15 | 25 |15 |25 | 15 | 25| 15 |25 20 |25 20| 25 | 2.0 25|20 | 25 20| 30 | 20 | 35| 20
163.4t0 245.1, excl 25| 10 | 25 |10 | 25| 1.0 | 25| 10 |25 10|25 10| 25 | 1.0 25|10 | 2510 | 30 | 1.0 | 35| 1.0
2451 to 409.0, excl |25 1.0 | 25 | 10| 25| 10 |25 | 1.0 |25 10 |25 10| 25 | 1.0 25|10 2510 | 25 | 1.0 | 30| 1.0
409.0 to 490.1, excl [2.0f 1.0 |20 | 10| 25| 10 |25 | 1.0 |25 10|25 10| 25 | 1.0 25|10 2510 | 25 | 10 | 25| 1.0
490.1 to 613.0, excl [2.0f 1.0 |20 | 10| 20| 10 |20 | 1.0 |25 10|25 ]| 10| 25 | 1.0 25|10 2510 | 25 | 10 | 25| 1.0

A The term “lot” means all the plates of each tabular width and weight group represented in each shipment.
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TABLE 3 Permitted Variations in Width and Length for Sheared Plates 1'% in. and Under in Thickness; Length Only of Universal Mill
Plates 272 in. and Under in Thickness

Permitted Variations Over Specified Width and Length” for Thicknesses Given in Inches or Equivalent Weights Given in

Specified Dimensions, in. Pounds per Square Foot, in.

To ¥, excl ¥ to % , excl % to 1, excl 1 to 2, incl®
Length Width To 15.3, excl 15.3 to 25.5, excl 25.5 to 40.8, excl 40.8 to 81.7, incl
Width Length Width Length Width Length Width Length
To 120, excl To 60, excl EZ) 1) 716 % Yz Ya % 1
60 to 84, excl e % 2 e s 8 ¥ 1
84 to 108, excl Vo ¥a s /s Y 1 1 1%
108 and over s 8 Ya 1 /8 1% 1% 1Va
120 to 240, excl To 60, excl s Ya V2 /s 8 1 ¥a 1%
60 to 84, excl V2 Ya 8 s L 1 s 1V
84 to 108, excl %6 s e %46 136 1% 1 134
108 and over % 1 Ya 1 8 1Va 1 1%
240 to 360, excl To 60, excl ¥ 1 2 1% s 1Va Y 12
60 to 84, excl Vo 1 s 1% Y 1Va /s 1%
84 to 108, excl %6 1 e 1% /8 1% 1 12
108 and over e 1% /8 1Va 1 1% 1Va 1%
360 to 480, excl To 60, excl 0 1 2 1Va % 1% s 1%
60 to 84, excl 1) 1Va % 134 3y 12 Iz 1%
84 to 108, excl %16 1Va ¥a 1% /s 12 1 17%
108 and over Ya 1% 8 1% 1 1% 1Va 17
480 to 600, excl To 60, excl e 1Va PA 12 s 1% Ya 1%
60 to 84, excl V2 1% 8 12 Ya 1% /s 17%
84 to 108, excl s 1% Ya 12 /8 1% 1 17%
108 and over Ya 12 /8 1% 1 1% 1V 1%
600 to 720, excl To 60, excl o 1% s 1% ¥ 17% /s 2V
60 to 84, excl % 134 3y 17 s 17 1 2Va
84 to 108, excl % 134 Y 17 s 17 1% 2Va
108 and over /8 1% 1 2 1% 2Ya 1Va 22
720 and over To 60, excl %6 2 Ya 2 /8 2V 1 2%
60 to 84, excl Ya 2 /8 28 1 2Ya 1% 2%
84 to 108, excl Ya 2 /8 28 1 2Va 1V 2%
108 and over 1 2 1 2% 1Va 212 1% 3

A Permitted variation under specified width and length, 4 in. By agreement, these permitted variations may be taken all over, in which case the sum of the permitted
variations applies.
B Permitted variations in length apply also to Universal Mill plates up to 12 in. in width for thicknesses over 2 to 2% in., incl, except for alloy steel up to 2 in. thick.

TABLE 4 Permitted Variations in Width for Mill Edge Carbon and TABLE 5 Permitted Variations in Rolled Width for Universal Mill
High-Strength, Low-Alloy Plates Produced on Strip Mills (Applies Plates 15 in. and Under in Thickness
to Plates Produced from Coil and to Plates Produced from an Permitted Variations Over Specified Width? for
As-Rolled Structural Product) Thicknesses Given in Inches or Equivalent Weights Given
Pormitiod Variation Over in Pounds per Square Foot, in.
Specified Width, in. Specified Width, in.” Specified Width, To%, 3Isto %to 1to02, ?(;/iroz OV?(: 10
To 14, excl 7 in. excl %, excl 1, excl incl incl ! 15, incl
14 to 17, excl 2 To 15.3 1563to 255to 40.8to 81.7to 409.0 to
17 to 19, excl %6 excl. * 255, 40.8, 81.7, 409.0, 613.0,
19 to 21, excl 8 excl excl incl incl incl
21 to 24, excl "ie Over 8 to 20, excl ] s 316 Va Y8 2]
24 to 26, excl 1316 20 to 36, excl 36 a %6 s e %6
26 to 28, excl %6 36 and over %6 s e 2 Y16 s
1
gg Ig gg Zig: 112 A Permitted variation under specified width, 14 in.
50 to 60, excl 12
60 to 65, excl 1%
65 to 70, excl 134
70 to 80, excl 1%
80 and over 2

A No permitted variation under specified width.
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TABLE 6 Permitted Variations in Diameter for Sheared Circular
Plates 1 in. and Under in Thickness

ASME BPVC.IL.A-2023

TABLE 10 Permitted Variations in Diameter for Gas-Cut Circular
Plates (Applies to Alloy Steel Specifications Only)

Permitted Variations Over Specified Diameter

Permitted Variations Over Specified Diameter for Specified

» i i for Thicknesses Given in Inches, in.A Specified Thicknesses Given in Inches, in.A
Specified Diameters, in. ; X
To %, ¥s to s, 5% to 1, Diameter, in. to 1. excl 1t02, 2to4, 4to6, 6t08, 8to15,

excl excl incl ! excl excl excl excl incl
To 32, excl Va EZ) ) To 32, excl o 2 Ya 3 1 1
32 to 84, excl %6 e %6 32 to 84, excl 2 s /s 1 1% 1Va
84 to 108, excl ¥ 2 B3 84 to 108, excl s ¥a 1 1% 1Va 1%
108 to 130, excl "6 %6 e 108 to 130, incl /8 1 1% 1Va 1% 12
130 and over 2 s Ya

A No permitted variation under specified diameter.

TABLE 7 Permitted Variations in Diameter for Gas-Cut Circular
Plates (Not Applicable to Alloy Steel)

Permitted Variation Over Specified Diameter for

Specified Thicknesses Given in Inches, in.A
Diameter, in. to 1, 1t02, 2to4, 4to6, 6108, 8to15

excl excl excl excl excl incl

To 32, excl EZ) Y 2 2 s Ya

32 to 84, excl s 2 2 s Ya /8

84 to 108, excl 2 %6 s Ya /8 1

108 to 130, excl V2 %6 e /s 1 1%

130 and over %8 Ya 8 1 18 1Va

A No permitted variation under specified diameter.

TABLE 8 Permitted Variations in Width and Length for
Rectangular Plates When Gas Cuttings is Specified or Required
(Applies to Alloy Steel Specifications Only)

Note 1—These permitted variations shall be taken all under or divided
over and under, if so specified.

Note 2—Plates with universal rolled edges will be gas cut to length
only.

Permitted Variation Over Specified

Specified Thickness, in. Width and Length, in.

To 2, excl Ya
2 to 4, excl 1
4 to 6, excl 1%
6 to 8, excl 1%46
8 to 15, incl 12

TABLE 9 Permitted Variations in Width and Length for
Rectangular Plates When Gas Cutting is Specified or Required
(Not Applicable to Alloy Steel)

Note 1—These permitted variations may be taken all under or divided
over and under, if so specified.

Note 2—Plates with universal rolled edges will be gas cut to length
only.

Permitted Variation Over Specified

Specified Thickness, in. Width and Length, in.

To 2, excl )
2 to 4, excl %
4 to 6, excl Y
6 to 8, excl Iz
8 to 15, incl 1
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A No permitted variation under specified diameter.

TABLE 11 Permitted Camber” for Carbon Steel, High-Strength

Low-Alloy Steel, and Alloy Steel Universal Mill Plates and High-

Strength Low-Alloy Steel and Alloy Steel Sheared, Special-Cut,
or Gas-Cut Rectangular Plates

Specified - . Specified
Th?ckness, Specmliit\zNelght‘ \eVidth, Permitted Camber, in.
in. in.
To 2, incl to 81.7, incl all & x (no. of feet of length/5)
Over 2 to 15, 81.7 t0 613.0, incl to 30, incl 346 x (no. of feet of
incl length/5)
Over 2 to 15, 81.7 to 613.0, incl over 30 V4 x (no. of feet of
incl length/5)

A Camber as it relates to plates is the horizontal edge curvature in the length,
measured over the entire length of the plate in the flat position.

TABLE 12 Permitted Camber” for Sheared Plates and Gas-Cut
Rectangular Plates, All Thicknesses (Applies to Carbon Steel

Only)

Permitted camber, in. = & x (number of feet of length/5)

A Camber as it relates to plates is the horizontal edge curvature in the length,
measured over the entire length of the plate in the flat position.
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TABLE 13 Permitted Variations From a Flat Surface for Standard Flatness Carbon Steel Plates

Note 1—When the longer dimension is under 36 in., the permitted variation from a flat surface shall not exceed "4 in. When the longer dimension
is from 36 to 72 in., incl, the permitted variation from a flat surface shall not exceed 75 % of the tabular amount for the specified width, but in no case
less than V4 in.

Note 2—These permitted variations apply to plates that have a specified minimum tensile strength of not more than 60 ksi or comparable chemical
composition or hardness. The limits in this table are increased 50 % for plates that have a higher specified minimum tensile strength or comparable
chemical composition or hardness.

Note 3—This table and these notes cover the permitted variations from a flat surface for circular and sketch plates, based upon the maximum
dimensions of such plates.

Note 4—Where “...” appears in this table, there is no requirement.

Note 5—Plates must be in a horizontal position on a flat surface when flatness is measured.

Permitted Variations from a Flat Surface for Specified Widths Given in Inches, in.A2

Thieoeely, PR Toss, 361048, 4810 60t 7210 84t o it TRt 10 qeg and
excl excl 60, excl 72, excl 84, excl 96, excl ’ ’ ’ ’ Over
excl excl excl excl

To Va , excl To 10.2, excl %6 s %46 1Va 1% 1% 1% 134 17

4 to ¥, excl 10.2 to 15.3, excl 2 % Ya %416 1 1Va 1% 1% 1%

s to 12, excl 15.3 to 20.4, excl 2 Y%e $Z) % s 8 1 1 1Va 17 2V
/2 to ¥4, excl 20.4 to 30.6, excl e 1 Y%e Rz % Ya 1 1 1 12 2

¥ to 1, excl 30.6 to 40.8, excl e 2 Y%e % Bz % ) 8 1 138 1%
1to 2, excl 40.8 to 81.7, excl Y8 A Ve %6 Y%e % s Rz e 1% 12
2 to 4, excl 81.7 to 163.4, excl %e Y8 716 V2 2 2 2 %16 %8 8 18
4 to 6, excl 163.4 to 245.1, excl s 16 A A Y16 Y16 %% Y s s 1

6 to 8, excl 245.1 to 326.8, excl 16 ) A s Wie Ya s s 1 1 1

8 to 10, excl 326.8 to 409.0, excl 2 2 % Wie s 136 8 %416 1 1 1

10 to 12, excl  409.0 to 490.1, excl 2 % Ya 136 8 %46 1 1 1 1 1

12 to 15, excl  490.1 to 613.0, incl % Ya 136 8 %46 1 1 1 1 1

A Permitted Variation from a Flat Surface for Length—The longer dimension specified is considered the length, and the permitted variation from a flat surface along the
length shall not exceed the tabular amount for the specified width for plates up to 12 ft in length, or in any 12 ft for longer plates.
B Permitted Variation from a Flat Surface for Width—The permitted variation from a flat surface across the width shall not exceed the tabular amount for the specified width.

TABLE 14 Permitted Variations From a Flat Surface for Standard Flatness High-Strength Low-Alloy Steel and Alloy Steel Plates, Hot
Rolled or Thermally Treated

Note 1—When the longer dimension is under 36 in., the permitted variation from a flat surface shall not exceed % in. When the longer dimension
is from 36 to 72 in. incl, the permitted variation from a flat surface shall not exceed 75 % of the tabular amount for the specified width.

Note 2—This table and these notes cover the permitted variations from a flat surface for circular and sketch plates, based upon the maximum
dimensions of such plates.

Note 3—Where “...” appears in this table, there is no requirement.

Note 4—Plates must be in a horizontal position on a flat surface when flatness is measured.

Permitted Variations from a Flat Surface for Specified Widths, in.*2

Threaee . Speciieq eioht, To36, 361048, 4810 60t  72to Bato o0 (2010 12010 A0 4eg 40
excl excl 60, excl 72, excl 84, excl 96, excl ! ! ! § Over
excl excl excl excl

To Vs, excl To 10.2 excl %16 1% 1% 17 2 2Va 2% 2% 2%

4 to s, excl 10.2 to 15.3, excl 3 %46 1% 1% 1% 17 2 2V 2%

% to 2, excl 15.3 t0 20.4, excl ¥ s %46 %16 1% 1%46 1% 1% 1% 234 3
2 to 4, excl 20.4 to 30.6, excl % £ 1346 s 1 18 1Va 1% 1% 2V 3

% to 1, excl 30.6 to 40.8, excl % EZ s s %16 1 18 1%46 1 2 2%
110 2, excl 40.8 to 81.7, excl Y6 % ¥ 1316 s %16 1 1 1 1% 2V
2 to 4, excl 81.7 to 163.4, excl Y2 %6 e %a ¥a ¥a Ya /s 1 1Va 158
4 to 6, excl 163.4 to 245.1, excl %6 e ¥ %a s s %16 1% 1Va 1Va 12
6 to 8, excl 245.1 to 326.8, excl 8 Ya Ya %6 1 1 1Va 1%6 12 12 12
8 to 10, excl 326.8 to 409.0, excl ¥ 1316 %16 1 18 1Va 1%4e 1% 12 12 12
10 to 12, excl 409.0 to 490.1, excl 3 %416 1% 1a 1%46 1% 1% 1% 1% 1% 1%
12 to 15, incl 490.1 to 613.0, incl /s 1 1%46 1%46 1% 12 1 1 1% 12 12

A Permitted Variation from a Flat Surface for Length—The longer dimension specified is considered the length, and the permitted variation from a flat surface along the
length shall not exceed the tabular amount for the specified width in plates up to 12 ft in length, or in any 12 ft for longer plates.
B Permitted Variation from a Flat Surface for Width—The permitted variation from a flat surface across the width shall not exceed the tabular amount for the specified width.
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TABLE 15 Permitted Variations in Waviness for Standard
Flatness Plates

Note 1—Waviness denotes the maximum deviation of the surface of
the plate from a plane parallel to the surface of the point of measurement
and contiguous to the surface of the plate at each of the two adjacent wave
peaks, when the plate is resting on a flat horizontal surface, as measured
in an increment of less than 12 ft of length. The permitted variation in
waviness is a function of the permitted variation from a flat surface as
obtained from Table 13 or Table 14, whichever is applicable.

Note 2—Plates must be in a horizontal position on a flat surface when
waviness is measured.

Permitted . o . i
Variation Permitted Variation in Waviness, in., When
from a Number of Waves in 12 ft is
Flat Surface
(from Table 1.3 or 4 2 3 4 5 6 7

Table 14), in.

%6 %6 Ya %6 Y8 Y8 Y16 Y16
s EZ] %16 EZ20) EZ20) Ve V16 V16
e 716 %6 Ya %16 Vs Vs Y16
A V2 R %6 Y16 Y16 Y8 Y16
%6 %6 16 %16 Va 20 ) )
Rz % Y2 s Ya Y16 Vs Vs
e e Y2 EZ) %e %16 %6 Y8
Ya Y %6 e %6 Ya %6 Ve
1316 1316 Rz 716 %e Ya %16 Vs
/8 /8 e 2 FZ] Ya %6 8
%16 %16 16 V2 s %6 Ya %16
1 1 Ya Y6 716 %6 Ya %16
1% 1 /8 8 2 s Ya %16
1Va 1Va %46 e 2 s %6 Va
198 198 1e Y%e 716 %6 Ya
112 112 1% Iz %8 2 R Ya
1% 1% 1Va %46 e Y2 s %6
1% 1% 1%e 1 Ya Y16 716 %6
17 17 1746 16 %16 Y6 716 %6
2 2 12 1 8 % V2 ¥
2Vs 28 1% 1%46 /8 e Y2 s
24 2V 16 1Va %16 e Y16 s
2% 2% 1%6  1%6 1 Y Y%e e
212 212 178 1746 116 1316 Y6 716
2% 2% 2 112 1 %16 8 716
2% 2% 2V  1%s 1 s % V2
278 278 2%se 1% 1%46 %416 e Y2
3 3 2Va 146 1Va %16 16 Y16
3 3 2% 194 1%6 1 7 Y%e
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TABLE 16 Permitted Variations in Cross Section for W, HP, S, M, C, and MC Shapes

Note 1—A is measured at center line of web for S, M, and W and HP shapes; at back of web for C and MC shapes. Measurement is overall for C
shapes under 3 in. B is measured parallel to flange. C is measured parallel to web.

Note 2—Where “...” appears in this table, there is no requirement.
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.
Permitted Variations in Sectional Dimensions Given, in.
. Permitted Variations
G, Maximum  gyer or Under Theoreti-
A, Depth B, Flange Width T, TA Depth at cal Web Thickness for
. o Flanges E, Web any Cross Thicknesses Given in
Shape Section Nominal Sizes, in. off Cen- Section ;
Out-of- P Inches, in.
Square® ter over Theo-
Over Under Over Under retical %6 and
Theo- Theo- Theo- Theo- ; Over %6
) ) ) ) Depth, in. under
retical retical retical retical
W and HP Up to 12, incl e e Va %6 Ya %6 Va
Over 12 e Vs Va e %e e Va
Sand M 3to 7, incl a2 Yie e e Va2 Y16
Over 7 to 14, incl s %32 %32 %32 Va2 %16
QOver 14 to 24, incl %6 s 20 36 Va2 316
C and MC 12 and under a2 a2 a2 a2 a2 0.010 0.015
Over 12 to 3, excl Y16 Y16 Y16 Y16 Va2 0.015 0.020
3to 7, incl %32 Y16 ) ) Va2
Over 7 to 14, incl s %32 s %32 /32
Over 14 %16 s s %16 Va2

AT + T' applies when flanges of channels are toed in or out. For channels s in. and under in depth, the permitted out-of-square is ¥%a in./in. of depth.
B permitted variation is per inch of flange width for S, M, C, and MC shapes.
€ Permitted variation of %6 in. max for sections over 426 Ib/ft.
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TABLE 17 Permitted Variations in Cross Section for Angles (L Shapes), Bulb Angles, and Zees

Note 1—Where “...” appears in this table, there is no requirement.

T g » L,
oz N

Angles Bulb angles Zees

“"7 A

N IJ/L
,_

Permitted Variations in Sectional Dimensions Given, in.

B, Flange Width or Permitted Variations Over or Under Theoretical Thickness

. . o A, Depth Length of Leg T, Out-of- Tor Thlcknesse§
Section Nominal Size, in. Square per Given in Inches, in.
Over Under Over Under Inch of B, in. %6 and Over %6 Over %
Theoretical Theoretical Theoretical Theoretical under to %, incl °
Angles” 1 and under a2 a2 3128 B 0.008 0.010
(L Shapes) Over 1 to 2, incl Y64 Y64 %28 B 0.010 0.010 0.012
Over 2 to 2% , incl V16 V16 Y128 B 0.012 0.015 0.015
Over 214 to 4, incl i Y2 %28 B
Over 4 to 6, incl Vs s 3128 B
Over 6 to 8, incl %6 s %128 B
Over 8 to 10, incl Va Vs %128 B
Over 10 Ya s %28 B
Bulb angles (Depth) 3 to 4, incl e Yie e Y32 Y128 Z
Over 4 to 6, incl ) 0 Ve s 2/128 5
Over 6 Yo Yie %6 e iz
Zees 3 to 4, incl 17 0 8 332 3128 Z
Over 4 to 6, incl Y Yie Y Y Y128
A For unequal leg angles, longer leg determines classification.
B3/ in.fin. = 112 °.
TABLE 18 Permitted Variations in Sectional Dimensions for Rolled Tees
Note 1—*Back of square and center line of stem are to be parallel when measuring “out-of-square.”
Note 2—Where “...”” appears in this table, there is no requirement.
AI -
T s
1
B SB+E
Permitted Variations in Sectional Dimensions Given, in.
Tees
A, Depth® B Width® fT"SO“t' E, Stem Thickness of Thickness of
Nominal Size,” ' ' op;rql:e;rr’e Web-off- Out-of- Flange Stem
Over Under Over Under of B Center Square® Over Under Over Under
1Y4 and under Yea Yea Y64 Y64 Va2 0.010 0.010 0.005 0.020
Over 1Y4 to 2, incl V16 Y16 Y16 Y16 V16 0.012 0.012 0.010 0.020
Over 2 to 3, excl Ya2 Va2 Va2 Ya2 a2 0.015 0.015 0.015 0.020
3to 5, incl Yz Y16 ) Ve a2 Y52
Over 5 to 7, incl 3/32 16 8 ) /32 s

A The longer member of an unequal tee determines the size for permitted variations.
B Measurements for both depth and width are overall.
€ Stem-out-of-square is the permitted variation from its true position of the center line of stem, measured at the point.
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TABLE 19 Permitted Variations in Length for S, M, C, MC, L, T, Z, and Bulb Angle Shapes

Note 1—Where “...” appears in this table, there is no requirement.
Nominal Permitted Variatic_)ns from Specified Leng?h for Lengths Given ip Feet, in. i
SizeAin 5 to 10, excl 10 to 20,excl 20 to 30, incl Over 30 to 40, incl Over 40 to 50, incl  Over 50 to 65, incl QOver 65 ft
T Over Under Over Under Over Under Over Under Over Under Over Under Over Under
Under 3 5% 0 1 0 12 0 2 0 21> 0 2> 0
3 and over 1 0 12 0 1% 0 2Va 0 2% 0 2% 0

A Greatest cross-sectional dimension.

TABLE 20 Permitted Variations in End Out-Of-Square for S, M, C,
MC, L, T, Z, Bulb Angle, and Flat Bar Shapes

Shapes Permitted Variation
S, M, C, and MC Y64 in. per inch of depth
LA %28 in. per inch of leg length or 112 °
Bulb angles %128 in. per inch of depth or 1142 °
Rolled Tees” e in. per inch of flange or stem
Zees %28 in. per inch of sum of both flange
lengths
Flat Bars? 46 in. per inch of width but not less than %4e

n.

A Permitted variations in end out-of-square are determined on the longer members
of the shape.

B For flat bars, permitted variations in end out-of-square are determined on the
width of the bar.
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TABLE 21 Permitted Variations in Straightness for S, M, C, MC, L, T, Z, and Bulb Angle Shapes

CAMBER ' caveer | [| cameer
—

Beam Channel Angle

(5 and M) (Cand MC) (L

= =+ CAMBER

Positions for Measuring Camber of Shapes

Nominal Size,”?

Variable Permitted Variation, in.

in.
Camber Under 3 Vs in. in any 5 ft, or 4 x (number of feet of total length/5)
3 and over s x (number of feet of total length/5)
Sweep All Due to the extreme variations in flexibility of these shapes, permitted variations for sweep are subject to negotiations between the

manufacturer and the purchaser for the individual sections involved.

A Greatest cross-sectional dimension.

TABLE 22 Permitted Variations in Length for W and HP Shapes

Permitted Variations from Specified Length for Lengths Given in Feet, in.A
Over Under
4 0

AFor HP and W shapes specified in the order for use as bearing piles, the
permitted variations in length are plus 5 in. and minus 0 in. These permitted
variations in length also apply to sheet piles.

B The permitted variations in end out-of-square for W and HP shapes shall be V&4
in. per inch of depth, or per inch of flange width if the flange width is larger than the
depth.
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TABLE 23 Permitted Variations in Length and End Out-of-Square, Milled Shapes

Permitted Variations in Length and End Out-of-Square, in.”

Milled Both Ends® Milled One-End®
Nominal Depth, in. Length, ft? Length End Out-of- Length g’;ﬂ:::‘(gr
Over Under Square Over Under Milled End)
6 to 36 6to 70 Va2 Va2 Va2 Va Va Va2

A Length is measured along center line of web. Measurements are made with the steel and tape at the same temperature.

B The permitted variations in length and end out-of-square are additive.

© End out-of-square is measured by (&) squaring from the center line of the web and (b) squaring from the center line of the flange. The measured variation from true
squareness in either plane shall not exceed the total tabular amount.

TABLE 24 Permitted Variations in Straightness for W and HP Shapes

M
i
i
i
[,
4
]
1o~ SWEEP
CAMBER "
'
il
:=.
]
[

Positions for Measuring Camber and Sweep of W and HP Shapes

Permitted Variation in Straightness, in.

Camber and sweep 8 x (number of feet of total length/10)*
When certain sections® with a flange width approximately equal to depth are
specified in the order for use as columns:
Lengths of 45 ft and under 8 x (number of feet of total length/10) but not over %
Lengths over 45 ft % + [V& x ([number of feet of total length — 45]/10)]

A Sections with a flange width less than 6 in., permitted variation for sweep, in. = s x (number of feet of total length/5).
B Applies only to:
8-in. deep sections 31 Ib/ft and heavier,
10-in. deep sections 49 Ib/ft and heavier,
12-in. deep sections 65 Ib/ft and heavier,
14-in. deep sections 90 Ib/ft and heavier,
16-in. deep sections 88 Ib/ft and heavier, and
18-in. deep sections 135 Ib/ft and heavier.
For other sections specified in the order for use as columns, the permitted variation is subject to negotiation with the manufacturer.

TABLE 25 Permitted Variations in Dimensions for Split Tees and
Split Angles (L Shapes)”

Permitted Variation Over or

Under Specified Depth,Z in.

Specified Depth, in.

To 6, excl (beams and channels) Ve
6 to 16, excl (beams and channels) e
16 to 20, excl (beams and channels) Va
20 to 24, excl (beams) %6
24 and over (beams) ]

A The permitted variations in length for split tees or angles are the same as those
applicable to the section from which the tees or angles are split.

BThe above permitted variations in depth of tees or angles include the permitted
variations in depth for the beams or channels before splitting. Permitted variations
in dimensions and straightness, as set up for the beams or channels from which
these tees or angles are cut, apply, except:

straightness = ' in. x (length in feet/5)
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TABLE 26 Permitted Variations in Sectional Dimensions for Square-Edge and Round-Edge Flat Bars

Note 1—Where “...” appears in this table, there is no requirement.
Permitted Variations From
Permitted Variations Over or Under Specified Thickness, for Thicknesses Given in Inches, in. Specified
Width, in.
Specified Widths, in. 02031 o ] Ovor 2
. o 4 | 4 ver ver
0.230, 0230 to v .to & Over. V2 10 to 2, to 3, Over 3 Over Under
Ya, excl incl 1, incl ; :
excl incl incl
To 1, incl 0.007 0.007 0.008 0.010 Yo Yea
Over 1 to 2, incl 0.007 0.007 0.012 0.015 Va2 Va2 Va2
Over 2 to 4, incl 0.008 0.008 0.015 0.020 Va2 Yoa Yoa Y16 Va2
Over 4 to 6, incl 0.009 0.009 0.015 0.020 Va2 Yoa Yoa Y2 Y16
Over 6 to 8, incl A 0.015 0.016 0.025 Va2 Yoa Y16 e B a2 B

A Flats over 6 to 8 in., incl, in width are not available as hot-rolled carbon steel bars in thickness under 0.230 in.
B For flats over 6 to 8 in., in width, and to 3 in. incl in thickness.

TABLE 27 Permitted Variations in Sectional Dimensions for Round and Square Bars and Round-Cornered Squares

Permitted Variations from Pern;{itteddOut—of—
. PR Specified Size, in. ound or
Specified Size, in. P Out-of-Square,
Over Under inA
To %6 0.005 0.005 0.008
Over %16 to 71, incl 0.006 0.006 0.009
Over 76 to %, incl 0.007 0.007 0.010
Qver %3 to 7, incl 0.008 0.008 0.012
Over 74 to 1, incl 0.009 0.009 0.013
Over 1 to 1%, incl 0.010 0.010 0.015
Over 1 to 1Y4, incl 0.011 0.011 0.016
Over 14 to 1%, incl 0.012 0.012 0.018
Over 1% to 14, incl 0.014 0.014 0.021
Over 1% to 2, incl Vea Vea 0.023
Over 2 to 2% , incl Va2 0 0.023
Over 272 to 3%, incl Vo4 0 0.035
Qver 32 to 4, incl 16 0 0.046
Qver 4/ to 5%, incl %64 0 0.058
Qver 52 to 6%, incl 8 0 0.070
Over 62 to 8Y4, incl Y32 0 0.085
Over 84 to 9%, incl e 0 0.100
Over 9% to 10, incl Va 0 0.120

A Qut-of-round is the difference between the maximum and minimum diameters of the bar, measured at the same transverse cross section. Out-of-square section is the
difference in perpendicular distance between opposite faces, measured at the same transverse cross section.

TABLE 28 Permitted Variations in Sectional Dimensions for Hexagons

Permitted
Permitted Variations from Out-of-
Specified Sizes Between Specified Size, in. Hexagon
Opposite Sides, in Section,
T Three
Over Under Measurements,
inA
2 and under 0.007 0.007 0.011
Over Y2 to 1, incl 0.010 0.010 0.015
Over 1 to 1%z, incl 0.021 0.013 0.025
Qver 1742 to 2, incl /32 Vea 32
Qver 2 to 2V , incl Y64 Vea Y64
Over 272 to 3"z, incl Yie Yea Yie

A Out-of-hexagon section is the greatest difference in distance between any two opposite faces measured at the same transverse cross section.
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TABLE 29 Permitted Variations in Straightness for Bars

Permitted Variations in Straightness, in.”
s in any 5 ft and ¥4 x (number of feet of total length/5)

A Permitted variations in straightness do not apply to hot-rolled bars if any
subsequent heating operation has been performed.

TABLE 30 Permitted Variations in Length for Hot-Cut Steel Bars”

Note 1—Where “...” appears in this table, there is no requirement.

SA-6/SA-6M

Specified Sizes of Flats, in.

Specified Sizes of Rounds, Given in Feet, in. (No Variation Under)

Permitted Variations Over Specified Length

Squares, and Hexagons, in. . ' 5 to 10, 10 to 20, 20 to 30, 30 to 40, 40 to 60,
Thickness Width .
excl excl excl excl incl
To 1, incl To 1, incl To 3, incl ) Y 1Va 1% 2Va
Over 1 to 2, incl Over 1 To 3, incl % 1 1% 2 2
Over 1 to 2, incl To 1, incl QOver 3 to 6, incl % 1 1% 2 2
QOver 2 to 5, incl Over 1 QOver 3 to 6, incl 1 12 134 24 23/
QOver 5 to 10, incl 2 2 2% 3 3a
0.230 to 1, incl Over 6 to 8, incl Ya 1Va 1% 32 4
Over 1 to 3, incl Over 6 to 8, incl 1Va 134 2 32 4
Hot Sawing
2 to 5, incl? 1 and over 3 and over & 112 1% 2Va 2%,
Over 5 to 10, incl B 214 23/, 3 34
A For flats over 6 to 8 in., incl, in width and over 3 in. in thickness, consult the manufacturer for permitted variations in length.
B Smaller sizes and shorter lengths are not commonly hot sawed.
TABLE 31 Permitted Variations in Length for Bars Recut Both Ends After Straightening”-®
Sizes of Rounds, Squares, Permitted Variations from Sp;scified Lengths Given in Feet,
Hexagons, Width of Flats To 12, indl Over 12
and Maximum Dimension Un- Un-
of Other Sections, in. Over Over
der der
To 3, incl %16 16 Va 16
Over 3 to 6, incl Va 16 s V16
Over 6 to 8, incl s Y16 2 Y16
Rounds over 8 to 10, incl 2 16 s 16

A For flats over 6 to 8 in., incl, in width, and over 3 in. in thickness, consult the manufacturer or processor for permitted variations in length.
B permitted variations are sometimes required all over or all under the specified length, in which case the sum of the two permitted variations applies.

SUPPLEMENTARY REQUIREMENTS

The following standardized supplementary requirements are for use when desired by the purchaser.
Those that are considered suitable for use with each material specification are listed in the
specification. Other tests may be performed by agreement between the supplier and the purchaser.
These additional requirements shall apply only when specified in the order, in which event the
specified tests shall be made by the manufacturer or processor before shipment of the material.

S1. Vacuum Treatment

S1.1 The steel shall be made by a process that includes
vacuum degassing while molten. Unless otherwise agreed upon
with the purchaser, it is the responsibility of the manufacturer
to select suitable process procedures.

S2. Product Analysis

S2.1 Product analyses shall be made for those elements
specified or restricted by the applicable product specification
for the applicable grade, class, and type. Specimens for
analysis shall be taken adjacent to or from the tension test
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specimen, or from a sample taken from the same relative
location as that from which the tension test specimen was
taken.

S3. Simulated Post-Weld Heat Treatment of Mechanical
Test Coupons

S3.1 Prior to testing, the test specimens representing the
structural product for acceptance purposes for mechanical
properties shall be thermally treated to simulate a post-weld
heat treatment below the critical temperature (Acs), using the
heat treatment parameters (such as temperature range, time,
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and cooling rates) specified in the order. The test results for
such heat-treated test specimens shall meet the applicable
product specification requirements.

S4. Additional Tension Test

S4.1 Plate—One tension test shall be made from each unit
plate rolled from a slab or directly from an ingot, except that
for quenched and tempered plates, a test shall be taken from
each unit plate heat treated. The results obtained shall be
reported on the mill test reports when such tests are required by
the order.

S5. Charpy V-Notch Impact Test

S5.1 Charpy V-notch impact tests shall be conducted in
accordance with Specification A673/A673M.

S5.2 The frequency of testing, the test temperature to be
used, and the absorbed energy requirements shall be as
specified on the order.

S6. Drop-Weight Test (for Material 0.625 in. [16 mm] and
Over in Thickness)

S6.1 Drop-weight tests shall be made in accordance with
Test Method E208. The specimens shall represent the material
in the final condition of heat treatment. Agreement shall be
reached between the purchaser and the manufacturer or pro-
cessor as to the number of pieces to be tested and whether a
maximum nil-ductility transition (NDT) temperature is man-
datory or if the test results are for information only.

S8. Ultrasonic Examination

S8.1 The material shall be ultrasonically examined in ac-
cordance with the requirements specified on the order.

S15. Reduction of Area Measurement

S15.1 The reduction of area, as determined on the 0.500-in.
[12.5-mm] diameter round tension test specimen in accordance
with Test Methods and Definitions A370, shall not be less than
40 %.
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S18. Maximum Tensile Strength

S18.1 Steel having a specified minimum tensile strength of
less than 70 ksi [485 MPa] shall not exceed the minimum
specified tensile strength by more than 30 ksi [205 MPa].

S18.2 Steel having a minimum specified tensile strength of
70 ksi [485 MPa] or higher shall not exceed the minimum
specified tensile strength by more than 25 ksi [170 MPa].

S23. Copper-Bearing Steel (for improved atmospheric cor-
rosion resistance)

S23.1 The copper content shall be a minimum of 0.20 % on
heat analysis, 0.18 on product analysis.

S26. Subdivided Material—Marking of Individual Pieces

S26.1 Subdivided pieces shall be individually identified by
marking, stenciling, or die stamping the applicable product
specification designation (year-date not required), grade, heat
number, and the heat treatment identification, if applicable,
along with the trademark, brand, or name of the organization
that subdivided the structural product. As an alternative,
individual subdivided pieces shall be identified by a code
traceable to the original required identification, provided that
the trademark, name, or brand of the organization that subdi-
vided the structural product is also placed on the structural
product and the original required identification, cross refer-
enced on the code, is furnished with the structural product.

S27. Restrictive Plate Flatness

S27.1 As-rolled or normalized carbon steel plates ordered to
restrictive flatness shall conform to the permitted variations
from a flat surface given in Table S27.1 or Table S27.2,
whichever is applicable.

S27.2 As-rolled or normalized high-strength low-alloy steel
plates ordered to restrictive flatness shall conform to the
permitted variations from a flat surface given in Table S27.3 or
Table S27.4, whichever is applicable.
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TABLE S27.1 Permitted Variations From a Flat Surface for As-Rolled or Normalized Carbon Steel Plates Ordered to Half-Standard
Flatness

Note 1—Permitted Variation From a Flat Surface Along the Length—The longer dimension specified is considered the length, and the permitted
variation from a flat surface along the length shall not exceed the tabular amount for the specified width in plates up to 12 ft in length, or in any 12 ft
of longer plates.

Note 2—Permitted Variation From a Flat Surface Across the Width—The permitted variation from a flat surface across the width shall not exceed the
tabular amount for the specified width.

Note 3—When the longer dimension is under 36 in., the permitted variation from a flat surface shall not exceed "4 in. in each direction. When the
longer dimension is from 36 to 72 in., incl, the permitted variation from a flat surface shall not exceed 75 % of the tabular amount for the specified width,
but in no case less than Y4 in.

Note 4—The permitted variations given in this table apply to plates that have a minimum specified tensile strength not over 60 ksi or comparable
chemistry or hardness. For plates specified to a higher minimum tensile strength or compatible chemistry or hardness, the permitted variations are 15
times the amounts in this table.

Note 5—This table and these notes cover the permitted variations from a flat surface for circular and sketch plates, based upon the maximum
dimensions of such plates.

Note 6—Permitted variations in waviness do not apply.

Note 7—Plates must be in a horizontal position on a flat surface when flatness is measured.

Permitted Variations From a Flat Surface for Specified Widths Given in Inches, in.

Specified Thickness, Specified Weights,
in. Ib/ft2 48 to 60, 60 to 72, 72 to 84, 84 to 96, 96 to 108, 108 to 120,

excl excl excl excl excl incl
To Va , excl To 10.2, excl 19452 % e Yy 1346 s
4 to ¥, excl 10.2 to 15.3, excl Y 1%/32 %6 s e Ya
¥s to 12, excl 15.3 to 20.4, excl %e %e Y8 e V2 %6
/2 to %4, excl 20.4 to 30.6, excl Y32 %6 %6 EZ) 1o 1o
34 to 1, excl 30.6 to 40.8, excl Y32 e %1e %16 §Z) 16
1to 2, incl 40.8 to 51.7, incl Va Y32 Y32 %6 %6 %6

TABLE S27.2 Permitted Variations From a Flat Surface for As-Rolled or Normalized Carbon Steel Plates Ordered to Half-Standard
Flatness

Note 1—Permitted Variation From a Flat Surface Along the Length—The longer dimension specified is considered the length, and the permitted
variation from a flat surface along the length shall not exceed the tabular amount for the specified width in plates up to 3700 mm in length, or in any
3700 mm of longer plates.

Notk 2—Permitted Variation From a Flat Surface Across the Width—The permitted variation from a flat surface across the width shall not exceed the
tabular amount for the specified width.

Note 3—When the longer dimension is under 900 mm, the permitted variation from a flat surface shall not exceed 6 mm in each direction. When the
longer dimension is from 900 to 1800 mm, incl., the permitted flatness variation should not exceed 75 % of the tabular amount for the specified width,
but in no case less than 6 mm.

Note 4—The permitted variations given in this table apply to plates that have a minimum specified tensile strength not over 415 MPa or comparable
chemistry or hardness. For plates specified to a higher minimum tensile strength or compatible chemistry or hardness, the permitted variations are 12
times the amounts in this table.

Note 5—This table and these notes cover the permitted variations from a flat surface for circular and sketch plates, based upon the maximum
dimensions of such plates.

Note 6—Permitted variations in waviness do not apply.

Note 7—Plates must be in a horizontal position on a flat surface when flatness is measured.
Permitted Variations From a Flat Surface for Specified Widths Given in Millimetres, mm

Specified Thickness, Specified Weights,
mm kg/m? 1200 to 1500, 1500 to 1800, 1800 to 2100, 2100 to 2400, 2400 to 2700, 2700 to 3000,

excl excl excl excl excl incl
To 6, excl To 47.1 excl 12 16 17 19 20 22
6 to 10, excl 47.1 to 78.5, excl. 9 12 14 16 17 19
10 to 12, excl 78.5 to 94.2, excl 8 8 9 " 12 14
12 to 20, excl 94.2 to 157.0, excl 7 8 8 9 12 12
20 to 25, excl 157.0 to 196.2, excl 7 8 8 8 9 11
25 to 50, incl 196.2 to 392.5, incl 6 7 7 8 8 8
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TABLE S27.3 Permitted Variations From a Flat Surface for As-Rolled or Normalized High-Strength Low-Alloy Steel Plates Ordered to
Half-Standard Flatness

Note 1—Permitted Variation From a Flat Surface Along the Length—The longer dimension specified is considered the length, and the permitted
variation from a flat surface along the length shall not exceed the tabular amount for the specified width in plates up to 12 ft in length, or in any 12 ft
of longer plates.

NotEe 2—Permitted Variation From a Flat Surface Across the Width—The permitted variation from a flat surface across the width shall not exceed the
tabular amount for the specified width.

Note 3—When the longer dimension is under 36 in., the permitted variation from a flat surface shall not exceed ¥ in. in each direction. When the
larger dimension is from 36 to 72 in., incl, the permitted variation from a flat surface shall not exceed 75 % of the tabular amount for the specified width,
but in no case less than 3 in.

Note 4—This table and these notes cover the permitted variations from a flat surface for circular and sketch plates, based upon the maximum
dimensions of those plates.

Norte 5—Permitted variations in waviness do not apply.

Note 6—Plates must be in a horizontal position on a flat surface when flatness is measured.

Permitted Variations From a Flat Surface for Specified Widths Given in Inches, in.

Specified Thickness, Specified Weights,
in. Ib/ft2 48 to 60, 60 to 72, 72 to 84, 84 to 96, 96 to 108, 108 to 120,

excl excl excl excl excl incl

To Va , excl To 10.2 excl Wie 1546 1 1 s 1346 1%e

V4 to 3, excl 10.2 to 15.3, excl %6 e Iz %16 1 1%

35 to 12, excl 15.3 to 20.4, excl 1532 1942 Y6 2135 3y %6

12 to %4, excl 20.4 to 30.6, excl 13432 /e o Y6 ) Wie

¥ to 1, excl 30.6 to 40.8, excl e e 1%/32 2 %6 21/52

1to 2, incl 40.8 to 51.7, incl EZ) 13/30 /e 1932 2 2

TABLE S27.4 Permitted Variations From a Flat Surface for As-Rolled or Normalized High-Strength Low-Alloy Steel Plates Ordered to
Half-Standard Flatness

Note 1—Permitted Variation From a Flat Surface Along the Length—The longer dimension specified is considered the length, and the permitted
variation from a flat surface along the length shall not exceed the tabular amount for the specified width in plates up to 3700 mm in length, or in any
3700 mm of longer plates.

NotEe 2—Permitted Variation From a Flat Surface Across the Width—The permitted variation from a flat surface across the width shall not exceed the
tabular amount for the specified width.

Note 3—When the longer dimension is under 900 mm, the permitted variation from a flat surface shall not exceed 10 mm in each direction. When
the larger dimension is from 900 to 1800 mm, incl., the permitted variation from a flat surface shall not exceed 75 % of the tabular amount for the specified
width but in no case less than 10 mm.

Note 4—This table and these notes cover the permitted variations from a flat surface for circular and sketch plates, based upon the maximum
dimensions of such plates.

Note 5—Permitted variations in waviness do not apply.

Note 6—Plates must be in a horizontal position on a flat surface when flatness is measured.

Permitted Variations From a Flat Surface for Specified Widths Given in Millimetres, mm

Specified Thickness, Specified Weights,
mm kg/m? 1200 to 1500, 1500 to 1800, ~ 1800 to 2100, 2100 to 2400, 2400 to 2700, 2700 to 3000,
excl excl excl excl excl incl
To 6, excl To 47.1 excl 17 24 25 28 30 33
6 to 10, excl 47.1 to 78.5, excl 14 17 22 24 25 28
10 to 12, excl 78.5 to 94.2, excl 12 12 14 16 19 20
12 to 20, excl 94.2 to 157.0, excl 11 1 12 14 16 17
20 to 25, excl 157.0 to 196.2, excl 11 1 12 12 14 16
25 1o 50, incl 196.2 to 392.5, incl 9 10 11 12 12 12
S28. Fine Grain Practice requirement, Charpy V-notch impact tests shall be conducted in
$28.1 The steel shall be made to fine grain practice. accordance with Specification A673/A673M, using specimens

. . L taken from the alternate core location. Unless otherwise
§29. Fine Austenitic Grain Size specified in the purchase order, the minimum average absorbed
S29.1 The requirements for fine austenitic grain size (see 8.1 energy for each test shall be 20 ft-Ibf [27 J] and the test

and 8.3) shall be met. temperature shall be 70°F [21°C].
S30. Charpy V-Notch Impact Test for Structural Shapes: $30.2 The frequency of testing shall be Frequency (H),
Alternate Core Location except that, for rolled shapes produced from ingots, the

S30.1 For shapes with a flange thickness equal to or greater frequency shall be Frequency (P) and the specimens shall be

than 1'% in. [38.1 mm] that are specified in the purchase order
to be tested in accordance with this supplementary
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taken from a location representing the top of an ingot or part of
an ingot used to produce the product represented by such
specimens.

S31. Maximum Carbon Equivalent for Weldability

S31.1 Plates and shapes shall be supplied with a specific
maximum carbon equivalent value as specified by the pur-
chaser. This value shall be based upon heat analysis. The
required chemical analysis as well as the carbon equivalent
shall be reported.

SA-6/SA-6M

S31.2 The carbon equivalent shall be calculated using the
following formula:

CE = C+Mn/6 + (Cr+ Mo+ V)/5 + (Ni+ Cu)/15
S31.3 For additional information on the weldability of steel,
see Appendix X3.
S32. Single Heat Bundles

S32.1 Bundles containing shapes or bars shall be from a
single heat of steel.

ANNEXES

(Mandatory Information)

Al. PERMITTED VARIATIONS IN DIMENSIONS AND MASS IN SI UNITS

Al.1 Tables A1.1-A1.31 inclusive contain permitted varia-
tions in dimensions and mass stated in SI Units.
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TABLE A1.1 Permitted Variations in Thickness for Rectangular Carbon, High-Strength Low Alloy, and Alloy Steel Plates, 300 mm and
Under in Thickness When Ordered to Thickness

Note 1—Permitted variation under specified thickness, 0.3 mm. When so specified, these permitted variations may be taken all over, in which case
the sum of these permitted variations applies.

Note 2—Thickness to be measured at 10 to 20 mm from the longitudinal edge.

Note 3—For specified thicknesses not listed in this table, the permitted variations in thickness shall be as given for the next higher value of specified
thickness that is listed in this table.

Note 4—TFor thickness measured at any location other than that specified in Note 2, the permitted variations over specified thickness shall be 1% times
the amounts in this table, rounded to the nearest 0.1 mm.

Note 5—Where “...” appears in this table, there is no requirement.
Specified Permitted Variations Over Specified Thickness for Widths Given in Millimetres, mm
Thri)flfr:;s, 1200 Over 1200 1500 to 1800 to 2100 to 2400 to 2700 to 3000 to 3300 to 3600 to 4200
mm to 1500, 1800, 2100, 2400, 2700, 3000, 3300, 3600, 4200, and
and Under
excl excl excl excl excl excl excl excl excl Over
5.0 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.9 1.0
55 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.9 1.0
6.0 0.8 0.8 0.8 0.8 0.8 0.8 0.9 1.0 1.1
7.0 0.8 0.8 0.8 0.8 0.8 0.8 0.9 1.0 1.2 1.4
8.0 0.8 0.8 0.8 0.8 0.8 0.8 0.9 1.0 1.2 1.4
9.0 0.8 0.8 0.8 0.8 0.8 0.8 1.0 1.0 1.3 1.5
10.0 0.8 0.8 0.8 0.8 0.8 0.8 1.0 1.0 1.3 1.5 1.7
11.0 0.8 0.8 0.8 0.8 0.8 0.8 1.0 1.0 1.3 1.5 1.7
12.0 0.8 0.8 0.8 0.8 0.8 0.9 1.0 1.0 1.3 1.5 1.8
14.0 0.8 0.8 0.8 0.8 0.9 0.9 1.0 1.1 1.3 1.5 1.8
16.0 0.8 0.8 0.8 0.8 0.9 0.9 1.0 1.1 1.3 1.5 1.8
18.0 0.8 0.8 0.8 0.8 0.9 1.0 1.1 1.2 1.4 1.6 2.0
20.0 0.8 0.8 0.8 0.8 0.9 1.0 1.2 1.2 1.4 1.6 2.0
22.0 0.8 0.9 0.9 0.9 1.0 1.1 1.3 1.3 1.5 1.8 2.0
25.0 0.9 0.9 1.0 1.0 1.0 1.2 1.3 1.5 1.5 1.8 22
28.0 1.0 1.0 1.1 1.1 1.1 1.3 1.4 1.8 1.8 2.0 22
30.0 1.1 1.1 1.2 1.2 1.2 1.4 1.5 1.8 1.8 2.1 2.4
32.0 1.2 1.2 1.3 1.3 1.3 1.5 1.6 2.0 2.0 2.3 2.6
35.0 1.3 1.3 1.4 1.4 1.4 1.6 1.7 2.3 2.3 25 2.8
38.0 1.4 1.4 15 15 1.5 1.7 1.8 2.3 2.3 2.7 3.0
40.0 15 15 1.6 1.6 1.6 1.8 2.0 2.5 2.5 2.8 3.3
45.0 1.6 1.6 1.7 1.8 1.8 2.0 2.3 2.8 2.8 3.0 3.5
50.0 1.8 1.8 1.8 2.0 2.0 2.3 25 3.0 3.0 3.3 3.8
55.0 2.0 2.0 2.0 22 22 25 2.8 3.3 3.3 35 3.8
60.0 2.3 2.3 2.3 2.4 24 2.8 3.0 3.4 3.4 3.8 4.0
70.0 25 25 25 2.6 2.6 3.0 3.3 35 3.6 4.0 4.0
80.0 2.8 2.8 2.8 2.8 2.8 3.3 3.5 35 3.6 4.0 4.0
90.0 3.0 3.0 3.0 3.0 3.0 3.5 3.5 35 3.6 4.0 4.4
100.0 3.3 3.3 3.3 3.3 3.5 3.8 3.8 3.8 3.8 4.4 4.4
110.0 35 3.5 3.5 35 3.5 3.8 3.8 3.8 3.8 4.4 4.4
120.0 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 4.8 4.8
130.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 5.2 52
140.0 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 5.6 5.6
150.0 45 4.5 4.5 45 4.5 4.5 4.5 45 45 5.6 5.6
160.0 4.8 4.8 4.8 4.8 4.8 4.8 4.8 4.8 4.8 5.6 5.6
180.0 5.4 5.4 5.4 5.4 5.4 5.4 5.4 5.4 5.4 6.3 6.3
200.0 5.8 5.8 6.0 6.0 6.0 6.0 6.0 6.0 6.0 7.0 7.0
250.0 7.5 75 7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.5 8.8
300.0 7.5 7.5 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0
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TABLE A1.2 Permitted Variations in Mass for Rectangular Sheared Plates and Universal Mill Plates 2983 kg/m? and Under When Ordered to Mass

Note 1—Permitted variations in excess mass for lots of circular and sketch plates shall be 1'4 times the amounts in this table.
Note 2—Permitted variations in excess mass for single plates shall be 13 times the amounts in this table.

Note 3—Permitted variations in excess mass for single circular and sketch plates shall be 124 times the amounts in this table.
Note 4—The adopted standard density for rolled steel is 7850 kg/m°.

Note 5—Where “...” appears in this table, there is no requirement.

Permitted Variations in Average Mass of Lots* for Widths Given in Millimetres, Expressed in Percentage of the Specified
Masses per Square Metre

Specified 1200 Over 1200 1500 to 1800 to 2100 to 2400 to 2700 to 3000 to 3300 to 3600 to 4200
Mass, kg/m? and to 1500, 1800, 2100, 2400, 2700, 3000, 3300, 3600, 4200, and
Under excl excl excl excl excl excl excl excl excl Over
Over Under Over Under Over Under Over Under Over Under Over Under Over Under Over Under Over Under Over Under Over Under
To 51.02, 4.0 3.0 4.5 3.0 5.0 3.0 55 3.0 6.0 3.0 7.5 3.0 9.0 3.0
51?5‘;3'“) 62.80, 4.0 3.0 4.5 3.0 5.0 3.0 55 3.0 6.0 3.0 6.5 3.0 7.0 3.0 8.0 3.0 9.0 3.0
62?;(():Ito 74.58, 4.0 3.0 4.0 3.0 4.5 3.0 5.0 3.0 5.5 3.0 5.5 3.0 6.0 3.0 7.5 3.0 8.0 3.0 1 3.0
74?;§Ito 86.35, 3.5 3.0 3.5 3.0 4.0 3.0 45 3.0 5.0 3.0 5.0 3.0 5.5 3.0 6.0 3.0 7.0 3.0 9.0 3.0 10 3.0
862(;'t0 102.0, 3.5 25 3.5 2.5 3.5 3.0 4.0 3.0 4.5 3.0 4.5 3.0 5.0 3.0 5.5 3.0 6.0 3.0 8.0 3.0 9.0 3.0
1062).((():It0 125.6, 3.5 2.5 3.5 2.5 3.5 3.0 3.5 3.0 4.0 3.0 4.0 3.0 4.5 3.0 5.0 3.0 5.5 3.0 7.0 3.0 8.0 3.0
12e5).(glto 149.2, 3.0 25 35 25 3.5 25 35 3.0 3.5 3.0 3.5 3.0 4.0 3.0 4.5 3.0 5.0 3.0 6.5 3.0 7.0 3.0
142).(glto 196.2, 3.0 2.0 3.0 2.0 3.0 2.0 3.0 2.0 3.5 2.0 3.5 2.5 3.5 25 4.0 3.0 4.5 3.0 6.0 3.0 6.5 3.0
192).(glto 392.5, 25 2.0 3.0 2.0 3.0 2.0 3.0 2.0 35 2.0 3.5 2.0 35 25 3.5 3.0 4.0 3.0 55 3.0 6.0 3.0
3992).(;It0 588.8, 2.5 2.0 3.0 2.0 3.0 2.0 3.0 2.0 3.5 2.0 3.5 2.0 3.5 25 3.5 3.0 3.5 3.0 4.0 3.0 4.5 3.0
58?3).(glto 785.0, 25 15 2.5 15 2.5 1.5 25 15 2.5 2.0 2.5 2.0 2.5 2.0 2.5 2.0 25 2.0 3.0 2.0 3.5 2.0
78:).(((;Ito 1178, 25 1.0 2.5 1.0 2.5 1.0 25 1.0 2.5 1.0 2.5 1.0 2.5 1.0 2.5 1.0 25 1.0 3.0 1.0 3.5 1.0
113)2(;::0 1962, 25 1.0 2.5 1.0 2.5 1.0 25 1.0 2.5 1.0 2.5 1.0 2.5 1.0 2.5 1.0 25 1.0 2.5 1.0 3.0 1.0
192);(:10 2355, 2.0 1.0 2.0 1.0 25 1.0 25 1.0 25 1.0 25 1.0 25 1.0 25 1.0 25 1.0 25 1.0 25 1.0
23e5);010 2983, 2.0 1.0 2.0 1.0 2.0 1.0 2.0 1.0 25 1.0 25 1.0 25 1.0 25 1.0 25 1.0 2.5 1.0 25 1.0

incl

A The term “lot” means all the plates of each tabular width and mass group represented in each shipment.
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TABLE A1.3 Permitted Variations in Width and Length for Sheared Plates 40 mm and Under in Thickness; Length Only of Universal Mill
Plates 65 mm and Under in Thickness

Specified Dimensions, mm

Permitted Variations Over Specified Width and Length” for Thicknesses Given in Millimetres and Equivalent

Masses Given in Kilograms per Square Metre, mm

To 10.5, excl 10.5 to 16, excl 16 to 25, excl 25 to 50, incl®
Length Width To 78.50, excl 78.50 to 125.6, excl 125.6 to 196.2, excl 196.2 to 392.5, excl
Width Length Width Length Width Length Width Length

To 3000, excl To 1500, excl 10 13 1" 16 13 19 16 25
1500 to 2100, excl 1 16 13 18 16 22 19 25

2100 to 2700, excl 13 19 16 22 19 25 25 29

2700 and over 16 22 19 25 22 29 29 32

3000 to 6000, excl To 1500, excl 10 19 13 22 16 25 19 29
1500 to 2100, excl 13 19 16 22 19 25 22 32

2100 to 2700, excl 14 22 18 24 21 29 25 35

2700 and over 16 25 19 29 22 32 29 35

6000 to 9000, excl To 1500, excl 10 25 13 29 16 32 19 38
1500 to 2100, excl 13 25 16 29 19 32 22 38

2100 to 2700, excl 14 25 18 32 22 35 25 38

2700 and over 18 29 22 32 25 35 32 44

9000 to 12 000, excl To 1500, excl 11 29 13 32 16 35 19 41
1500 to 2100, excl 13 32 16 35 19 38 22 41

2100 to 2700, excl 14 32 19 35 22 38 25 48

2700 and over 19 35 22 38 25 41 32 48

12 000 to 15 000, excl To 1500, excl 1 32 13 38 16 41 19 48
1500 to 2100, excl 13 35 16 38 19 41 22 48

2100 to 2700, excl 16 35 19 38 22 41 25 48

2700 and over 19 38 22 41 25 44 32 48

15 000 to 18 000, excl To 1500, excl 13 44 16 48 19 48 22 57
1500 to 2100, excl 16 44 19 48 22 48 25 57

2100 to 2700, excl 16 44 19 48 22 48 29 57

2700 and over 22 44 25 51 29 57 32 64

18 000 and over To 1500, excl 14 51 19 54 22 57 25 70
1500 to 2100, excl 19 51 22 54 25 57 29 70

2100 to 2700, excl 19 51 22 54 25 57 32 70

2700 and over 25 51 29 60 32 64 35 76

A Permitted variations under specified width and length, 6 mm. By agreement, these permitted variations may be taken all over, in which case the sum of the permitted

variations applies.

B Permitted variations in length apply also to Universal Mill plates up to 300 mm in width for thicknesses over 50 to 65 mm, incl, except for alloy steel up to 50 mm thick.

TABLE A1.4 Permitted Variations in Width for Mill Edge Carbon
and High Strength Low-Alloy Plates Produced on Strip Mills
(Applies to Plates Produced from Coil and to Plates Produced

from an As-Rolled Structural Product)

Specified Width, mm

Permitted Variation Over
Specified Width, mm~*

To 360, excl

360 to 430, excl
430 to 480, excl
480 to 530, excl
530 to 610, excl
610 to 660, excl
660 to 710, excl
710 to 890, excl
890 to 1270, excl
1270 to 1520, excl
1520 to 1650, excl
1650 to 1780, excl
1780 to 2030, excl
2030 and over

1

A No permitted variation under specified width.

TABLE A1.5 Permitted Variations in Rolled Width for Universal
Mill Plates 380 mm and Under in Thickness
Permitted Variations Over Specified Width” for Thickness

Given in Millimetres or Equivalent Masses Given in
Kilograms per Square Metre, mm

To 10, 10 to 16, 16 to 25, 25 to 50, OVer 90 Over 250

" ) . B to 250, to 400,
Specified Width, mm excl excl incl incl incl incl
To 7850t0 125610 196.21to 3%"29; %’22’
78.50, 125.6, 196.2, 392.5, to 1962, to 3140,
excl excl excl incl . .
incl incl
Over 200 to 500, excl 3 3 5 6 10 13
500 to 900, excl 5 6 8 10 11 14
900 and over 8 10 " 13 14 16

A Permitted variation under specified width, 3 mm.
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TABLE A1.6 Permitted Variations in Diameter for Sheared Circular Plates 25 mm and Under in Thickness
Permitted Variations Over Specified

Specified Diameters, mm Diameter for Thicknesses Given in Millimetres, mm*
To 10, excl 10 to 16, excl 16 to 25, incl
To 800, excl 6 10 13
800 to 2100, excl 8 1 14
2100 to 2700, excl 10 13 16
2700 to 3300, excl 1 14 17
3300 and over 13 16 19

A No permitted variation under specified diameter.

TABLE A1.7 Permitted Variations in Diameter for Gas-Cut Circular Plates (Not Applicable to Alloy Steel)

Permitted Variation Over Specified Diameter
for Thicknesses Given, mm*

Specified
Diameters, mm To 25 25 to 50 to 100 to 150 to 200 to
! 50, 100, 150, 200, 400,
excl .
excl excl excl excl incl
To 800, excl 10 10 13 13 16 19
800 to 2100, excl 10 13 13 16 19 22
2100 to 2700, excl 13 14 16 19 22 25
2700 to 3300, excl 13 14 17 22 25 29

3300 and over 16 19
A No permitted variations under specified diameter.

TABLE A1.8 Permitted Variations in Width and Length for Rectangular Plates When Gas Cutting is Specified or Required (Applies to
Alloy Steel Specifications Only)
Norte 1—Plates with universal rolled edges will be gas cut to length only.

Note 2—These permitted variations shall be taken all under or divided over and under, if so specified.
Permitted Variation Over Specified

Specified Thickness, mm Width and Length, mm
To 50, excl 19
50 to 100, excl 25
100 to 150, excl 29
150 to 200, excl 33
38

200 to 400, excl

TABLE A1.9 Permitted Variations in Width and Length for Rectangular Plates When Gas Cutting is Specified or Required (Not
Applicable to Alloy Steel)

Norte 1—Plates with universal rolled edges will be gas cut to length only.

Permitted Variation Over
Specified Width

Specified Thickness, mm
and Length, mm*

To 50, excl 13
50 to 100, excl 16
100 to 150, excl 19
150 to 200, excl 22

25

200 to 400, incl

A These permitted variations shall be taken all under or divided over and under, if so specified.
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TABLE A1.10 Permitted Variations in Diameter for Gas-Cut Circular Plates (Applies to Alloy Steel Specifications Only)

Permitted Variations Over Specified Diameter for Specified Thicknesses

Given in Millimetres, mm*

Specified Diameter, mm To 25 50 100 150 200
25 to to to to to
! 50, 100, 150, 200, 400,
excl )

excl excl excl excl incl

To 800, excl 13 13 19 19 25 25
800 to 2100, excl 13 16 22 25 29 32
2100 to 2700, excl 16 19 25 29 32 35
2700 to 3300, incl 22 25 29 32 35 38

A No permitted variations under specified diameter.

TABLE A1.11 Permitted Camber” for Carbon Steel, High-Strength
Low-Alloy Steel, and Alloy Steel Universal Mill Plates and High-
Strength Low-Alloy Steel and Alloy Steel Sheared or Gas-Cut
Rectangular Plates

Specified Width, mm Permitted Camber, mm
To 750, incl Length in millimetres/300
Over 750 to 1500 Length in millimetres/250

A Camber as it relates to plates is the horizontal edge curvature in the length,
measured over the entire length of the plate in the flat position.

TABLE A1.12 Permitted Camber” for Sheared Plates and Gas-Cut
Rectangular Plates, All Thicknesses (Applies to Carbon Steel
Only)

Permitted camber, mm = length in millimetres/500

A Camber as it relates to plates is the horizontal edge curvature in the length,
measured over the entire length of the plate in the flat position.
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TABLE A1.13 Permitted Variations From a Flat Surface for Standard Flatness Carbon Steel Plates

Note 1—When the longer dimension is under 900 mm, the permitted variation from a flat surface shall not exceed 6 mm. When the longer dimension
is from 900 to 1800 mm, incl, the permitted variation from a flat surface shall not exceed 75 % of the tabular amount for the specified width, but in no

case less than 6 mm.

Note 2—These permitted variations apply to plates that have a specified minimum tensile strength of not more than 415 MPa or comparable chemical
composition or hardness. The limits in this table are increased 50 % for plates that have a higher specified minimum tensile strength or comparable
chemical composition or hardness.

Note 3—This table and these notes cover the permitted variations from a flat surface for circular and sketch plates, based upon the maximum
dimensions of such plates.

Note 4—Where “...” appears in this table, there is no requirement.

Norte 5—Plates must be in a horizontal position on a flat surface when flatness is measured.

Permitted Variations From a Flat Surface for Specified Widths Given in Millimetres, mm*&

Specified Specified Mass, 900to 1200to 1500to 1800to 2100to 2400to 2700to 3000to  3600to 4200
Thickness, mm kg/m?® To 9°|°' 1200, 1500, 1800, 2100, 2400, 2700, 3000, 3600, 4200, and

exc excl excl excl excl excl excl excl excl excl over

To 6, excl To 47.1, excl 14 19 24 32 35 38 41 44 48

6 to 10, excl 471 to 78.5, excl 13 16 19 24 29 32 35 38 41
10 to 12, excl 78.5 to 94.2, excl 13 14 16 16 19 22 25 29 32 48 54
12 to 20, excl 94.2 to 157.0, excl 11 13 14 16 16 19 25 25 29 38 51
20 to 25, excl 157.0 to 196.2, excl 11 13 14 16 16 16 19 22 25 35 44
25 to 50, excl 196.2 to 392.5, excl 10 13 13 14 14 16 16 16 18 29 38
50 to 100, excl 392.5 to 785.0, excl 8 10 1 13 13 13 13 14 16 22 29
100 to 150, excl 785.0 to 1178, excl 10 1 13 13 14 14 16 19 22 22 25
150 to 200, excl 1178 to 1570, excl 11 13 13 16 18 19 22 22 25 25 25
200 to 250, excl 1570 to 1962, excl 13 13 16 18 19 21 22 24 25 25 25
250 to 300, excl 1962 to 2355, excl 13 16 19 21 22 24 25 25 25 25 25
300 to 400, incl 2355 to 3140, incl 16 19 21 22 24 25 25 25 25 25

A Permitted Variation From a Flat Surface Along the Length—The longer dimension specified is considered the length, and the permitted variation from a flat surface along
the length shall not exceed the tabular amount for the specified width for plates up to 4000 mm in length, or in any 4000 mm for longer plates.

B Permitted Variation From a Flat Surface Across the Width—The permitted variation from a flat surface across the width shall not exceed the tabular amount for the
specified width.

TABLE A1.14 Permitted Variations From a Flat Surface for Standard Flatness High-Strength Low-Alloy Steel and Alloy Steel Plates, Hot
Rolled or Thermally Treated

Note 1—When the longer dimension is under 900 mm, the permitted variation from a flat surface shall not exceed 10 mm. When the longer dimension
is from 900 to 1800 mm, incl, the permitted variation from a flat surface shall not exceed 75 % of the tabular amount for the specified width.

Note 2—This table and these notes cover the permitted variations from a flat surface for circular and sketch plates, based upon the maximum
dimensions of such plates.

Note 3—Where “...” appears in this table, there is no requirement.

Norte 4—Plates must be in a horizontal position on a flat surface when flatness is measured.

Permitted Variations from a Flat Surface for Specified Widths Given in Millimetres, mm*-8

Specified Specified Mass, 900to  1200to 1500to 1800to 2100to 2400to 2700to 3000to 3600to 4200
Thickness, mm kg/m? To 9°|°' 1200, 1500, 1800, 2100, 2400, 2700, 3000, 3600, 4200,  and

exc excl excl excl excl excl excl excl excl excl over

To 6, excl To 47.1, excl 21 29 35 48 51 57 60 67 70

6 to 10, excl 471 to 78.5, excl 19 24 29 35 44 48 51 57 60
10 to 12, excl 78.5 to 94.2, excl 19 22 24 24 29 33 38 41 48 70 79
12 to 20, excl 94.2 to 157.0, excl 16 19 22 22 25 29 32 35 41 57 76
20 to 25, excl 157.0 to 196.2, excl 16 19 22 22 24 25 29 33 38 51 67
25 to 50, excl 196.2 to 392.5, excl 14 16 19 21 22 24 25 25 25 41 57
50 to 100, excl 392.5 to 785.0, excl 13 14 18 19 19 19 19 22 25 32 41
100 to 150, excl ~ 785.0 to 1178, excl 14 18 19 19 22 22 24 29 32 32 38
150 to 200, excl 1178 to 1570, excl 16 19 19 24 25 29 32 33 38 38 38
200 to 250, excl 1570 to 1962, excl 19 21 24 25 29 32 33 35 38 38 38
250 to 300, excl 1962 to 2355, excl 19 24 29 32 33 35 38 38 38 38 38
300 to 400, incl 2355 to 3140, incl 22 25 30 33 35 38 38 38 38 38 38

A Permitted Variation From a Flat Surface Along the Length—The longer dimension specified is considered the length, and the permitted variation from a flat surface along
the length shall not exceed the tabular amount for the specified width in plates up to 4000 mm in length, or in any 4000 mm for longer plates.

B Permitted Variation From a Flat Surface Across the Width—The permitted variation from a flat surface across the width shall not exceed the tabular amount for the
specified width.
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TABLE A1.15 Permitted Variations in Waviness for Standard
Flatness Plates

Note 1—Waviness denotes the maximum deviation of the surface of
the plate from a plane parallel to the surface of the point of measurement
and contiguous to the surface of the place at each of the two adjacent wave
peaks, when the plate is resting on a flat horizontal surface, as measured
in an increment of less than 4000 mm of length. The permitted variation
in waviness is a function of the permitted variation from a flat surface as
obtained from Table A1.13 or Table Al.14, whichever is applicable.

Note 2—Plates must be in a horizontal position on a flat surface when
waviness is measured.

Permitted Variation Permitted Variations in Waviness, mm, When Number of

from Waves
a Flat Surface ; ;
(from Table in 4000 mm is
Table A1.13 or
Table A1.14), mm | 2 3 4 5 6 7
8 8 6 5 3 3 2 2
10 10 8 5 5 3 2 2
1 1 8 6 5 3 3 2
13 13 10 8 5 5 3 2
14 14 1 8 6 5 3 2
16 16 13 10 6 5 3 2
17 17 13 10 8 5 5 2
19 19 14 1 8 6 5 2
21 21 16 1 8 6 5 2
22 22 17 13 10 6 5 2
24 24 17 13 10 8 6 5
25 25 19 14 1 8 6 5
29 29 22 16 13 10 6 5
32 32 24 17 13 10 8 6
35 35 27 19 14 1 8 6
38 38 29 22 16 13 10 6
41 41 32 24 17 13 10 8
44 44 33 25 19 14 1 8
48 48 37 27 21 14 " 8
51 51 38 29 22 16 13 10
54 54 41 30 22 17 13 10
57 57 43 32 24 17 14 10
60 60 46 33 25 19 14 1
64 64 48 37 27 21 14 1
67 67 51 38 29 21 16 "
70 70 52 40 29 22 16 13
73 73 56 41 30 24 17 13
76 76 57 43 32 24 17 14
79 79 60 44 33 25 19 14
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TABLE A1.16 Permitted Variations in Cross Section for W, HP, S, M, C, and MC Shapes

Note 1—A is measured at center lines of web for S, M, W, and HP shapes; at back of web for C and MC shapes. Measurement is overall for C shapes
under 75 mm. B is measured parallel to flange. C is measured parallel to web.

Note 2—Where “...” appears in this table, there is no requirement.
B
T L I
c A
'
T
Permitted Variations in Sectional Dimensions Given, mm
C. Maxi Permitted Variations Over or Un-
) aximum  ger Theoretical Web Thickness for
Section A, Depth B, Flange Width T+T*4 E wep Depthatany  thicknesses Given in Milimetres,
Shape Nominal Size, Flanges OuBt- off Center® Cross Section mm
mm of-Square over Theoret-
Over Under Over Under ical Depth 5 and Over 5
Theoretical Theoretical Theoretical Theoretical Under

W and HP  up to 310, incl 4 3 6 5 6 5 6

over 310 4 3 6 5 8 5 6
Sand M 75 to 180, incl 2 2 3 3 0.03 5

over 180 to 360, incl 3 2 4 4 0.03 5

over 360 to 610, incl 5 3 5 5 0.03 5
Cand MC 40 and under 1 1 1 1 0.03 0.2 0.4

over 40 to 75, excl 2 2 2 2 0.03 0.4 0.5

75 to 180, incl 3 2 3 3 0.03

over 180 to 360, incl 3 3 3 4 0.03

over 360 5 4 3 5 0.03

AT + T applies when flanges of channels are toed in or out. For channels 16 mm and under in depth, the permitted out-of-square is 0.05 mm/mm of depth. The permitted
variation shall be rounded to the nearest millimetre after calculation.

B Permitted variation is per millimetre of flange width for S, M, C, and MC shapes.

€ Permitted variation of 8 mm max for sections over 634 kg/m.
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TABLE A1.17 Permitted Variations in Cross Section for Angles (L Shapes), Bulb Angles, and Zees

Note 1—Where “...” appears in this table, there is no requirement.
B
N
—‘—5! r’-‘l—
! =<y L
: Al H T|<T =TF A
Bl Aoy TV feess™Y e L
=7 ZZ - &=
== NG
B LT B |“T B
Angles Bulb angles Zees

Permitted Variations in Sectional Dimensions Given, mm

B, Flange Width, or Permitted Variations Over or Under

. . . A, Depth Length of Leg T, Out-of- Theoretic_al Th_ickng§s for Thick-
Section Nominal Size, mm Square per __nesses Given in Millimetres, mm
Over Under Over Under  Millimetre of B 5 and Over 5 Over 10
Theoretical Theoretical Theoretical Theoretical Under to 10 ver
Angles” (L shapes) 25 and under 1 1 0.026° 0.2 0.2
Over 25 to 51, incl 1 1 0.026° 0.2 0.2 0.3
Over 51 to 64, incl 2 2 0.026° 0.3 0.4 0.4
Over 64 to 102, incl 3 2 0.0265
Over 102 to 152, incl 3 3 0.026°
Over 152 to 203, incl 5 3 0.0265
Over 203 to 254, incl 6 6 0.026%
Over 254 6 10 0.026%
Bulb angles (depth) 76 to 102, incl 3 2 4 2 0.026°
Over 102 to 155, incl 3 2 4 3 0.026%
Over 152 3 2 5 3 0.026°
Zees 76 to 102, incl 3 2 4 2 0.0268
Over 102 to 152, incl 3 2 4 3 0.026%

A For unequal leg angles, longer leg determines classification.
50.026 mm/mm = 1'% °. The permitted variation shall be rounded to the nearest millimetre after calculation.

TABLE A1.18 Permitted Variations in Sectional Dimensions for Rolled Tees
Note 1—*Back of square and center line of stem are to be parallel when measuring “out-of-square.”

Note 2—Where “...” appears in this table, there is no requirement.

e

IB+E

Tees

Permitted Variations in Sectional Dimensions Given, mm

A, Depth? B, Width® T, Out-of- E, Web Stem Thickness of Flange  Thickness of Stem
Nominal Size# Square per Off-Cen- Out-of-
Over Under Over Under  Millimetre of B ter, max Square® Over Under Over Under
30 and under 1 1 1 1 1 0.2 0.2 0.1 0.5
QOver 30 to 50, incl 2 2 2 2 2 0.3 0.3 0.2 0.5
QOver 50 to 75, excl 2 2 2 2 2 0.4 0.4 0.4 0.5
75 to 125, incl 2 2 3 3 0.03 2
Over 125 to 180, incl 2 2 3 3 0.03 3

A The longer member of an unequal tee determines the size for permitted variations.
B Measurements for both depth and width are overall.
€ Stem out-of-square is the permitted variation from its true position of the center line of stem, measured at the point.
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TABLE A1.19 Permitted Variations in Length for S, M, C, MC, L, T, Z, and Bulb Angle Shapes

Note 1—Where “...” appears in this table, there is no requirement.
Nominal Permitted Variatiqns From Specified Length for Lengths Given in Metres, mm i
Size A mm 1.5 to 3, excl 3 to 6, excl 6 to 9, incl QOver 9 to 12, incl Over 12 to 15, incl  Over 15 to 20, incl Over 20 m
’ Over Under Over Under Over Under Over Under Over Under Over Under Over Under
Under 75 16 0 25 0 38 0 51 0 64 0 64 0
75 and over 25 0 38 0 45 0 57 0 70 0 70 0

A Greatest cross-sectional dimension.

TABLE A1.20 Permitted Variations in End Out-of-Square for S, M,
C, MC, L, T, Z, Bulb Angle, and Flat Bar Shapes

Shapes Permitted Variation

S, M, C, and MC 0.017 mm per millimetre of depth

LA 0.026 mm per millimetre of leg length or 1142 °

Bulb angles 0.026 mm per millimetre of depth or 112 °

Rolled tees” 0.017 mm per millimetre of flange or stem

Zees 0.026 mm per millimetre of sum of both flange
lengths

Flat Bars® 0.017 mm per millimetre of width but not less
than 2 mm

A Permitted variations in ends out-of-square are determined on the longer mem-
bers of the shape.

B For flat bars, permitted variations in end out-of-square are determined on the
width of the bar.
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TABLE A1.21 Permitted Variations in Straightness for S, M, C, MC, L, T, Z, and Bulb Angle Shapes

[

L
MBER CAMBER CAMBER

i

e [ WY Y
Beam Channel Angle
(S and M) (C and MC) (8]

CAMBER

Tee

Positions for Measuring Camber of Shapes

Variable Nominal Size,* mm Permitted Variation, mm
Camber Under 75 4 x number of metres of total length
75 and over 2 x number of metres of total length
Sweep All Due to the extreme variations in flexibility of these shapes, permitted variations for sweep are subject to negotiations

between the manufacturer and the purchaser for the individual sections involved.

A Greatest cross-sectional dimension.

TABLE A1.22 Permitted Variations in Length for W and HP

Shapes
Permitted Variations from Specified Length for Lengths Given in Metres, mm* &
Over Under
100 0

AFor HP and W shapes specified in the order for use as bearing piles, the
permitted variations in length are plus 125 and minus 0 mm. These permitted
variations in length also apply to sheet piles.

BThe permitted variations in end out-of-square for W and HP shapes shall be
0.016 mm per millimetre of depth, or per millimetre of flange width if the flange
width is larger than the depth. The permitted variations shall be rounded to the
nearest millimetre after calculation.

44



ASME BPVC.IL.A-2023 SA-6/SA-6M

TABLE A1.23 Permitted Variations for Length and End Out-of-Square, Milled Shapes

Permitted Variations in Length and End Out-of-Square, mm*

Milled Both Ends® Milled One End®
Length Length
Nominal Depth, mm Length,C m Over Under End Out- Over Under End Out-
' ' of-Square of-Square-
(for Milled End)
150 to 920 2to 21 1 1 1 6 6 1

A The permitted variations in length and end out-of-square are additive.

B End out-of-square is measured by (&) squaring from the center line of the web and (b) squaring from the center line of the flange. The measured variation from true
squareness in either plane shall not exceed the total tabular amount.

€ Length is measured along center line of web. Measurements are made with the steel and tape at the same temperature.

TABLE A1.24 Permitted Variations in Straightness for W and HP Shapes

—

Positions for Measuring Camber and Sweep of W and HP Shapes
Permitted Variation in Straightness, mm

== SWEEP

Camber and sweep 1 x number of metres of total length”
When certain sections? with a flange width approximately equal to depth are
specified in the order for use as columns:
Lengths of 14 m and under 1 x number of metres of total length, but not over 10
Lengths over 14 m 10 +[1 x (number of metres of total length — 14 m)]

A Sections with a flange width less than 150 mm, permitted variation for sweep, mm =2 x number of metres of total length.
B Applies only to:
200-mm deep sections—46.1 kg/m and heavier,
250-mm deep sections—73 kg/m and heavier,
310-mm deep sections—97 kg/m and heavier,
360-mm deep sections—116 kg/m and heavier,
410-mm deep sections—131 kg/m and heavier, and
460-mm deep sections—202 kg/m and heavier.
For other sections specified in the order for use as columns, the permitted variation is subject to negotiation with the manufacturer.

45



SA-6/SA-6M ASME BPVC.IL.A-2023

TABLE A1.25 Permitted Variations in Dimensions for Split Tees
and Split Angles (L Shapes)”
Permitted Variation Over or
Specified Depth, mm Under
Specified Depth,”? mm

To 150, excl (beams and channels) 3
150 to 410, excl (beams and channels) 5
410 to 510, excl (beams and channels) 6
510 to 610, excl (beams) 8
610 and over (beams) 10

A The permitted variations in length for split tees or angles are the same as those
applicable to the section from which the tees or angles are split.
B The above permitted variations in depth of tees or angles include the permitted
variations in depth for the beams or channels before splitting. Permitted variations
in dimensions and straightness, as set up for the beams or channels from which
these tees or angles are cut, apply, except

straightness = 2 mm x length in metres

TABLE A1.26 Permitted Variations in Sectional Dimensions for Square-Edge and Round-Edge Flat Bars

Note 1—Where “...” appears in this table, there is no requirement.

Permitted Variations Over or Under Specified Thickness, for Thicknesses Given in Millimetres, mm Permitted Variations from Speci-

Specified Widths, fied Width, mm
mm
Over- 510 6, Overl6 to 12, Over j2 to 25, Over _25 to 50, Over Over 75 Over Under
incl incl incl incl 50 to 75
To 25, incl 0.18 0.20 0.25 0.5 0.5
Over 25 to 50, incl 0.18 0.30 0.40 0.8 1.0 1.0
Over 50 to 100, incl 0.20 0.40 0.50 0.8 1.2 1.2 1.5 1.0
Over 100 to 150, incl 0.25 0.40 0.50 0.8 1.2 1.2 25 1.5
A

Over 150 to 200, incl 0.40 0.65 0.8 1.2 1.6 3.0 25

A Flats over 150 to 200 mm, incl, in width are not available as hot-rolled bars in thickness 6 mm and under.

TABLE A1.27 Permitted Variations in Sectional Dimensions for
Round and Square Bars and Round-Cornered Squares

Note 1—Where “...” appears in this table, there is no requirement.
Permitted Variation Permitted Out-of-
Over Round
Specified Sizes, mm or Under Specified or Out-of-
Size Square Section”
mm % mm %
Up to 7.0, incl 0.13 0.20
Over 7.0 to 11.0, incl 0.15 0.22
Over 11.0 to 15.0, incl 0.18 0.27
Over 15.0 to 19.0, incl 0.20 0.30
Over 19.0 to 250, incl 18 112 8

A Out-of-round is the difference between the maximum and minimum diameters of
the bar, measured at the same transverse cross section. Out-of-square section is
the difference in perpendicular distance between opposite faces, measured at the
same transverse cross section.

B The permitted variation shall be rounded to the nearest tenth of a millimetre after
calculation.
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TABLE A1.28 Permitted Variations in Sectional Dimensions for
Hexagons

Permitted Variations from Out-of-

Specified Sizes Between Specified Size, mm Hexagon

Opposite Sides, mm Section,
Over Under mmA
To 13 incl 0.18 0.18 0.3
Over 13 to 25 incl 0.25 0.25 0.4
Over 25 to 40 incl 0.55 0.35 0.6
Over 40 to 50 incl 0.8 0.40 0.8
Over 50 to 65 incl 1.2 0.40 1.2

Over 65 to 80 incl 1.6 1.6

A Out-of-hexagon section is the greatest difference in distance between any two
opposite faces, measured at the same transverse cross section.

TABLE A1.29 Permitted Variations in Straightness for Bars

Maximum Permitted Variation in Straightness, mm*

6 mm in any 1500 mm and (length in millimetres/250)2

A Permitted variations in straightness do not apply to hot-rolled bars if any

subsequent heating operation has been performed.

B Round to the nearest whole millimetre.

TABLE A1.30 Permitted Variations in Length for Hot-Cut Steel Bars”

SA-6/SA-6M

Note 1—Where “...”” appears in this table, there is no requirement.
Specified Sizes of . ) Permitted Variations Over Specified Lengths
P Rounds, Specified Sizes of Flats, mm Given in Metres, mm (No Variation Under)
Squares, and Hexagons, ) . 1.5 to 3to 6to 9to 12 to
mm Thickness Width 3, excl 6, excl 9, excl 12, excl 18, incl
To 25, incl to 25, incl to 75, incl 15 20 35 45 60
Qver 25 to 50, incl over 25 to 75, incl 15 25 40 50 65
to 25, incl over 75 to 150, incl 15 25 40 50 65
Over 50 to 125, incl over 25 over 75 to 150, incl 25 40 45 60 70
Over 125 to 250, incl . 50 65 70 75 85
over 6 to 25, incl over 150 to 200, incl 20 30 45 90 100
over 25 to 75, incl over 150 to 200, incl 30 45 50 90 100
Bar size sections 15 25 40 50 65
Hot Sawing
50 to 125, incl 25 and over 75 and over B 40 45 60 70
Over 125 to 250, incl 5 65 70 75 85

A For flats over 150 to 200 mm, incl, in width and over 75 mm in thickness, consult the manufacturer for permitted variations in length.

B Smaller sizes and shorter lengths are not commonly hot sawed.

TABLE A1.31 Permitted Variations in Length for Bars Recut Both Ends After Straightening”®

Sizes of Rounds, Squares, Hexagons,
Widths of Flats and Maximum Dimen-

Permitted Variations Over

Specified Length Given in Metres, mm

(No Variation Under)

sions of Other Sections, mm to 3.7, over

incl 3.7

To 75, incl 6 8
Over 75 to 150, incl 8 1
Over 150 to 200, incl 11 14
Rounds over 200 to 250, incl 14 18

A For flats over 150 to 200 mm, incl, in width, and over 75 mm in thickness, consult the manufacturer or the processor for permitted variations in length.
B Ppermitted variations are sometimes required all over or all under the specified length, in which case the sum of the two permitted variations applies.
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A2. DIMENSIONS OF STANDARD SHAPE PROFILES

A2.1 Listed herein are dimensions and weight [mass] of  way. Unless the order specifies the applicable “M” specifica-
some standard shape profiles. The values stated in inch-pound tion designation (SI units), the material shall be furnished to
units are independent of the values stated in SI units, and the inch-pound units.
values from the two systems are not to be combined in any

TABLE A2.1 “W” Shapes

P’.’f Y
|
d X X
tw
|
. br
Designation Designation
(Nominal Flange [Nominal Flange Web
Depth in Area Depth . Web Depth in Milli- Depth . Thick-
Inches and A, d, Width Thick- Thickness metres and A:ﬁi;" d, Width Thick- ness
Weight in in.2 in by, n?ss ty, inA Mass in Kilo- mm by, netss, ta,
Pounds per in. A grams per mm " A mm*
Linear Foot) in. Metre] mm
W44 x 408 120.5 44.80 16.142 2.165 1.220 W1100 x 607 77 740 1138 410 55.0 31.0
x 368 108.9 44.41 16.024 1.969 1.102 x 548 70 250 1128 407 50.0 28.0
x 335 98.7 44.02 15.945 1.770 1.025 x 499 63 500 1118 405 45.0 26.0
x 290 85.8 43.62 15.825 1.575 0.865 x 433 55 100 1108 402 40.0 22.0
x 262 77.2 43.31 15.750 1.415 0.785 x 390 49 700 1 100 400 36.0 20.0
x 230 67.9 42.91 15.750 1.220 0.710 x 343 43 600 1 090 400 31.0 18.0
W40 x 655 192.6 43.62 16.870 3.540 1.970 W1000 x 976 124 300 1108 428 89.9 50.0
x 593 174.4 42.99 16.690 3.230 1.790 x 883 112 500 1 092 424 82.0 455
x 503 147.8 42.05 16.415 2755 1.535 x 748 95 300 1 068 417 70.0 39.0
x 431 126.7 41.26 16.220 2.360 1.340 x 642 81 800 1 048 412 60.0 34.0
x 397 117.0 40.95 16.120 2.200 1.220 x 591 75 300 1 040 409 55.9 31.0
x 372 109.4 40.63 16.065 2.045 1.160 x 554 70 600 1 032 408 52.0 29.5
x 362 107.0 40.55 16.020 2.010 1.120 x 539 68 700 1 030 407 51.1 28.4
x 324 95.3 40.16 15.910 1.810 1.000 x 483 61 500 1 020 404 46.0 25.4
x 297 87.4 39.84 15.825 1.650 0.930 x 443 56 400 1 012 402 41.9 23.6
x 277 81.3 39.69 15.830 1.575 0.830 x 412 52 500 1 008 402 40.0 211
x 249 73.3 39.38 15.750 1.420 0.750 x 371 47 300 1 000 400 36.1 19.0
x 215 63.3 38.98 15.750 1.220 0.650 x 321 4