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ASME BOILER AND PRESSURE VESSEL CODE
An Internationally Recognized Code

SECTION II
Materials
Part A — Ferrous Material Specifications

1995 Edition

This new Edition of Section 1l, Part A, contains the latest version of material specifications as
listed in Appendix A of the 1994 Addenda to the 1992 Edition of Section I, Part A.

SUMMARY OF CHANGES

The 1995 Edition of Section |l, Part A includes revisions, additions, and deleticns,
incorporated directly into the affected pages. Changes given below are identified by
a margin note, E95, placed next to the affected area.

Location Page Change

Personnel xvii—xxvi Revised in its entirety
Contents xouxiii-xlii Updated to reflect ES5 Edition
Appendix A xlytiv Revised in its entirety
SA-6/5A-6M 1-44 Revised in ils entirety
SA-20/5A-20M 45-86 Revised in its entirety
SA-36/5A-36M 87-108 Revised in its entirety
SA-53 123-145 Revised in its entirety
SA-105/5A-105M 147-156 Revised in its entirety
SA-134 171-175 Revised in its entirety
SA-135 177-185 Revised in its entirety
5A-181/SA-181M 195-200 Revised in its entirety
SA-202/SA-202M 251-253 Revised in its entirety
SA-203/5A-203M 255-258 Revised in its entirety
SA-204/SA-204M 255-261 Revised in its entirety
SA-225/5A-225M 291-293 Revised in its entirety
SA-249/5A-249M 319-328 Revised in its entirety
SA-263 333-344 Revised in its entirety

SA-265 355-361 Revised in its entirety
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Location

SA-278
SA-283/SA-283M
SA-302/5A-302M
SA-307
SA-312/5A-312M
SA-320/SA-320M
SA-325
SA-350/SA-350M
SA-353/SA-353M
SA-354
SA-358/SA-358M
SA-388/SA-388M
SA-395
SA-403/SA-403M
SA-409/SA-409M
SA-420/SA-420M
SA-437/SA-437M
SA-449
SA-450/SA-540M
SA-453
SA-484/5A-484M
SA-487 /SA-487M
SA-522/SA-522M
SA-524
SA-530/SA-530M
SA-533/SA-533M
SA-540/SA-540M
SA-543/SA-543M
SA-553/SA-553M
SA-563
SA-564/5A-564M
SA-587
SA-592/SA-592M
SA-609/5A-609M
SA-638/5A-638M
SA-660
SA-671
SA-672
SA-691
SA-695
SA-705/SA-705M
SA-723/SA-723M

Page

387-391
393-395
401403
405-411
413422
423-433
435-444
485-495
507-510
511-518
519-526
605-612
613-623
625633
635-642
647656
675-680
681687
689-699
713-722
763-775
777-782
805-809
811-819
821-829
831-835
841-850
861-863
865-868
887-896
897-903
925-931
933-936
937-951
961964
975-979
995-1004
1005-1013
1031-1038
1047-1050
1055-1073
1083-1088

Change

Revised in its entirety
Revised in its entirety
Revised in its entirety
Revised in its entirety
Revised in its entirety
Revised in its entirety
Revised in its entirety
Revised in its entirety
Revised in its entirety
Revised in its entirety
Revised in its entirety
Revised in its entirety
Revised in its entirety
Revised in its entirety
Revised in its entirety
Revised in its entirety
Revised in its entirety
Revised in its entirety
Revised in its entirety
Revised in its entirety
Revised in its entirety
Revised in its entirety
Revised in its entirety
Revised in its entirety
Revised in its entirety
Revised in its entirety
Revised in its entirety
Revised in its entirety
Revised in its entirety
Revised in its entirety
Revised in its entirety
Revised in its entirety
Revised in its entirety
Revised in its entirety
Revised in its entirety
Revised in its entirety
Revised in its entirety
Revised in its entirety
Revised in its entirety
Revised in its entirety
Revised in its entirety

Revised in its entirety
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Location

SA-727 [SA-727M
SA-736/SA-736M
SA-737/SA-737M
SA-781/SA-781M
SA-788

SA-834

SA-836/5A-836M

Page

1093-1095
1105-1108
1109-1111
1151-1165
1167-1178
1237-1240
1241-1245

Change

Revised in its entirety
Revised in its entirety
Revised in its entirety
Revised in its entirety
Revised in its entirety
Revised in its entirety
Revised in its entirety
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1995 ASME
BOILER AND PRESSURE VESSEL CODE

SECTIONS

I Rules for Construction of Power Boilers
II Materials
Part A — Ferrous Material Specifications
Part B — Nonferrous Material Specifications
Part C — Specifications for Welding Rods, Electrodes, and Filler Metals
Part D — Properties
I Subsection NCA — General Requirements for Division 1 and Division 2
I Division 1
Subsection NB — Class 1 Components
Subsection NC — Class 2 Components
Subsection ND — Class 3 Components
Subsection NE — Class MC Components
Subsection NF — Supports
Subsection NG — Core Support Structures

Appendices
11 Division 2 — Code for Concrete Reactor Vessels and Containments
v Rules for Construction of Heating Boilers
\% Nondestructive Examination
VI Recommended Rules for the Care and Operation of Heating Boilers

v Recommended Guidelines for the Care of Power Boilers
VII  Rules for Construction of Pressure Vessels
Division 1
Division 2 — Alternative Rules
Welding and Brazing Qualifications
Fiber-Reinforced Plastic Pressure Vessels
Rules for Inservice Inspection of Nuclear Power Plant Components

<l

ADDENDA

Colored-sheet Addenda, which include additions and revisions to individual Sections of the Code, are
published annually and will be sent automatically to purchasers of the applicable Sections up to the
publication of the 1998 Code. The 1995 Code is available only in the loose-leaf format; accordingly, the
Addenda will be issued in the loose-leaf, replacement-page format.

INTERPRETATIONS

ASME issues written replies to inquiries concerning interpretation of technical aspects of the Code. The
Interpretations for each individual Section will be published separately and will be included as part of
the update service to that Section. They will be issued semiannually (July and December) up to the
publication of the 1998 Code. Interpretations of Section III, Divisions 1 and 2, will be included with the
update service to Subsection NCA. Interpretations are not part of the Code or the Addenda.

CODE CASES

The Boiler and Pressure Vessel Committee meets regularly to consider proposed additions and revisions
to the Code and to formulate Cases to clarify the intent of existing requirements or provide, when the
need is urgent, rules for materials or constructions not covered by existing Code rules. Those Cases which
have been adopted will appear in the appropriate 1995 Code Cases book: (1) Boilers and Pressure Vessels
and (2) Nuclear Components. Supplements will be sent automatically to the purchasers of the Code Cases
books up to the publication of the 1998 Code.
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FOREWORD

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

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

This Code contains mandatory requirements, specific
prohibitions, and nonmandatory guidance for construc-
tion! activities. The Code does not address all aspects
of these activities and those aspects which are not
specifically addressed should not be considered prohib-
ited. The Code is not a handbook and cannot replace
education, experience, and the use of engineering judg-
ment. The phrase engineering judgment refers to techni-
cal judgments made by knowledgeable designers experi-

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

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

ix

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

The rules established by the Committee are not to
be interpreted as approving, recommending, or endors-
ing any proprietary or specific design or as limiting
in any way the manufacturer’s freedom to choose any
method of design or any form of construction that
conforms to the Code rules.

The Boiler and Pressure Vessel Committee meets
regularly to consider revisions of the rules, new rules
as dictated by technological development, Code Cases,
and requests for interpretations. Only the Boiler and
Pressure Vessel Committee has the authority to provide
official interpretations of this Code. Requests for revi-
sions, new rules, Code Cases, or interpretations shall
be addressed to the Secretary in writing and shall give
full particulars in order to receive consideration and
action (see Mandatory Appendix covering preparation
of technical inquiries). Proposed revisions to the Code
resulting from inquiries will be presented to the Main
Committee for appropriate action. The action of the
Main Committee becomes effective only after confirma-
tion by letter ballot of the Committee and approval by
ASME.

Proposed revisions to the Code approved by the
Committee are submitted to the American National
Standards Institute and published in Mechanical Engi-
neering to invite comments from all interested persons.
After the allotted time for public review and final
approval by ASME, revisions are published annually
in Addenda to the Code.

Code Cases may be used in the construction of
components to be stamped with the ASME Code symbol
beginning with the date of their approval by ASME.

After Code revisions are approved by ASME, they
may be used beginning with the date of issuance shown
on the Addenda. Revisions, except for revisions to
material specifications in Section II, Parts A and B,
become mandatory 6 months after such date of issuance,
except for boilers or pressure vessels contracted for
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prior to the end of the 6 month period. Revisions to
material specifications are originated by the American
Society for Testing and Materials (ASTM), and are
usually adopted by ASME. However, those revisions
may or may not have any effect on the suitability of
material, produced to earlier editions of specifications,
for use in ASME construction. ASME material specifi-
cations approved for use in each construction Code are
listed in the Appendices of Section II, Parts A and B.
These Appendices list, for each specification, the latest
ASTM edition adopted by ASME, and earlier and later
editions considered by ASME to be identical for ASME
construction.

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

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

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

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

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

cooperation of that organization with the Boiler and
Pressure Vessel Committee has been extremely helpful.

The Code Committee does not rule on whether a
component shall or shall not be constructed to the
provisions of the Code. The Scope of each Section
has been established to identify the components and
parameters considered by the Committee in formulating
the Code rules. Laws or regulations issued by municipal-
ity, state, provincial, federal, or other enforcement or
regulatory bodies having jurisdiction at the location of
an installation establish the mandatory applicability of
the Code rules, in whole or in part, within their
jurisdiction. Those laws or regulations may require the
use of this Code for vessels or components not consid-
ered to be within its Scope or may establish additions or
deletions in that Scope. Accordingly, inquiries regarding
such laws or regulations are to be directed to the
issuing enforcement or regulatory body.

Questions or issues regarding compliance of a specific
component with the Code rules are to be directed to
the ASME Certificate Holder (Manufacturer). Inquiries
concemning the interpretation of the Code are to be
directed to the ASME Boiler and Pressure Vessel
Committee. ASME is to be notified should questions
arise concerning improper use of an ASME Code
symbol.

The specifications for base materials given in Section
II, Parts A and B are identical with or similar to those
of the American Society for Testing and Materials.
When reference is made in an ASME material specifica-
tion to an ASTM specification for which a companion
ASME specification exists, the reference shall be inter-
preted as applying to the ASME material specification.
Specifications for welding materials given in Section
I, Part C are identical with or similar to those of the
American Welding Society. Not all materials included
in the material specifications in Section II have been
adopted for Code use. Usage is limited to those materials
and grades adopted by at least one of the other Sections
of the Code for application under rules of that Section.
All materials allowed by these various Sections and
used for construction within the scope of their rules shall
be furnished in accordance with material specifications
contained in Section II or referenced in Appendices A
of Section II, Parts A and B except where otherwise
provided in Code Cases or in the applicable Section
of the Code. Materials covered by these specifications
are acceptable for use in items covered by the Code
Sections only to the degree indicated in the applicable
Section, Materials for Code use should preferably be
ordered, produced, and documented on this basis; Ap-
pendix A to Section II, Part A and Appendix A to
Section II, Part B list editions of ASME and year dates


https://www.stdhive.com/standards/asme-bpvc-sec-ii-a-1995-pdf/

ASME *SECxII~A 95 W 0759L70 0552937 339 |

of ASTM specifications that meet ASME requirements
and which may be used in Code construction. Material
produced to an ASME or ASTM specification with
requirements different from the requirements of the
corresponding specifications listed in Appendix A of
Part A or Part B may also be used in accordance with
the above, provided the material manufacturer or vessel
manufacturer certifies with evidence acceptable to the
Authorized Inspector that the corresponding require-
ments of specifications listed in Appendix A of Part
A or Part B have been met. Material produced to an
ASME or ASTM material specification is not limited
as to country of origin.

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

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

xi
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STATEMENT OF POLICY
ON THE USE OF CODE SYMBOLS AND
CODE AUTHORIZATION IN ADVERTISING

ASME has established procedures to authorize quali-
fied organizations to perform various activities in ac-
cordance with the requirements of the ASME Boiler
and Pressure Vessel Code. It is the aim of the Society
to provide recognition of organizations so authorized.
An organization holding authorization to perform vari-
ous activities in accordance with the requirements of
the Code may state this capability in its advertising
literature.

Organizations that are authorized to use Code Sym-
bols for marking items or constructions which have
been constructed and inspected in compliance with the
ASME Boiler and Pressure Vessel Code are issued
Certificates of Authorization. It is the aim of the Society
to maintain the standing of the Code Symbols for the
benefit of the users, the enforcement jurisdictions, and
the holders of the symbols who comply with all require-
ments.

Based on these objectives, the following policy has
been established on the usage in advertising of facsimiles
of the symbols, Certificates of Authorization, and refer-

ence to Code construction. The American Society of
Mechanical Engineers does not “approve,” “certify,”
“rate,” or “endorse” any item, construction, or activity
and there shall be no statements or implications which
might so indicate. An organization holding a Code
Symbol and/or a Certificate of Authorization may state
in advertising literature that items, constructions, or
activities “are built (produced or performed) or activities
conducted in accordance with the requirements of the
ASME Boiler and Pressure Vessel Code,” or “meet
the requirements of the ASME Boiler and Pressure
Vessel Code.”

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

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

The ASME Boiler and Pressure Vessel Code pro-
vides rules for the construction of boilers, pressure
vessels, and nuclear components. This includes re-
quirements for materials, design, fabrication, ex-
amination, inspection, and stamping. Items con-
structed in accordance with all of the applicable rules
of the Code are identified with the official Code
Symbol Stamp described in the governing Section of
the Code.

Markings such as “ASME,” “ASME Standard,” or
any other marking including “ASME” or the various

xiii

Code Symbols shall not be used on any item which 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 which
tend to imply that all Code requirements have been
met when, in fact, they have not been. Data Report
Forms covering items not fully complying with ASME
requirements should not refer to ASME or they should
clearly identify all exceptions to the ASME require-
ments.
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GUIDELINE ON THE APPROVAL OF NEW MATERIALS
UNDER THE
ASME BOILER AND PRESSURE VESSEL CODE

Code Policy, It is the policy of the ASME Boiler
and Pressure Vessel Committee to adopt for inclusion
in Section II, Parts A and B, only such specifications
as have been adopted by the American Society for
Testing and Materials, and in Section II, Part C, only
such specifications as have been adopted by the Amen-
can Welding Society.

It is expected that requests for Code approval will
normally be for materials for which there is an ASTM
or AWS specification. For other materials, a request
shall be made to ASTM or AWS to develop a specifica-
tion that can be presented to the Code Committee.

It is the policy of the ASME Boiler and Pressure
Vessel Committee to consider requests to adopt new
materials only from boiler, pressure vessel, or nuclear
power plant component Manufacturers or end users.
Further, such requests should be for materials for which
there is a reasonable expectation of use in a boiler,
pressure vessel, or nuclear power plant component
constructed to the rules of one of the Sections of this
Code.

Application. The inquirer shall identify to the Com-
mittee the Section or Sections and Divisions of the
Code in which the new material is to be incorporated,
the temperature range of application, whether cyclic
service is to be considered, and whether external pres-
sure service is to be considered. The inguirer shall
identify all product forms, size ranges, and specifications
for which incorporation is desired.

The inquirer shall state whether or not the material
is covered by patents, whether or not it is licensed,
and if licensed, any limitations on its manufacture.

Mechanical Propertles. Together with the specifica-
tion for the material, the inguirer shall furnish the
Committee with adequate data on which to base design
values for inclusion in the applicable tables. The data
shall include values of ultimate tensile strength, yield
strength, reduction of area, and elongation, at 100°F
(or 50°C) intervals, from room temperature to 100°F

Xy

{(or 50°C) above the maximum intended use temperature,
unless the maximum intended use temperature does not
exceed 100°F. If adoption is desired at temperatures
at which time-dependent behavior may be expected to
control design values, data on these time-independent
properties shall be provided to a temperature 100°F
(50°C) above the temperature at which time-dependent
behavior becomes significant. Any heat treatment that
is required to produce the tensile properties should be
fully described.

If coverage is desired at temperatures at which time-
dependent behavior may be expected, creep rate and
creep rupture strength data of base metal and appropriate
weld metals and weldments shall also be provided, at
100°F (or 50°C) intervals to 100°F (or 50°C) above
the maximum intended use temperature,

If adoption at temperatures below room temperature
is requested, and if it is desired to take design advantage
of increased strength at lower temperatures, data on
the time-independent properties shall be provided at
100°F (or 50°C) intervals to and including the lowest
intended use temperature,

Notch toughness data shall be provided for materials
for which Code toughness rules would be expected to
apply. The data shall include test results for the intended
lowest service metal temperature and for the range of
material thicknesses desired. For welded construction,
the notch toughness data shall include the results of
Code toughness tests for weld metal and heat-affected
zone for weldments made by the intended welding
processes.

If the material is to be used in components that
operate under external pressure, stress—strain curves
(tension or compression) shall be fumished, at 100°F
(or 50°C) intervals over the range of design temperatures
desired. External pressure charts are based on the early
portion (up to 1% strain) of the siress-Strain curve,
The stress—strain curve (not load versus extension) shall
be determined using a Class B-2 or better accuracy
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extensometer as defined in ASTM E 83. Numerical
data, when available, should be submitted. The data
should include the original cross-sectional area of the
test specimen and stress—strain curves with units marked
on them.

If the material is to be used in cyclic service and
the construction Code in which adoption is desired
requires explicit consideration of cyclic behavior, fatigue
data shall also be furnished over the range of design
temperatures desired.

In general, for all mechanical properties, data shall
be provided from at least three heats of material meeting
all of the requirements of a specification for at least
one product form for which adoption is desired, for
each test at each test temperature. When adoption for
both cast and wrought product forms is desired, data
from at least three heats each of a wrought and of a
cast product form shall be submitted. It is desired that
the data represent all product forms for which adoption
is desired. For product forms for which the properties
may be size dependent, data from products of different
sizes, including the largest size for which adoption is
desired, shall be provided.

Test methods employed shall be those referenced in
or by the material specifications, or shall be appropriate
ASTM test methods or recommended practices for the
properties tested.

Information describing service experience in the tem-
perature range contemplated will be useful to the Com-
miftee.

Other Properties. The inquirer shall furnish to the
Committee adequate data necessary to establish values
for coefficient of thermal expansion, thermal conductiv-
ity and diffusivity, Young’s modulus, shear modulus,
and Poisson’s ratio, when the construction Code in
which adoption is desired requires explicit consideration
of these properties. Data shall be provided over the
range of temperatures for which the material is to be
used.

Weldability. The inquirer shall furnish complete data
on the weldability of material intended for welding,
including data on procedure qualification tests made in
accordance with the requirements of Section IX. Weld-
ing tests shall be made over the full range of thickness
in which the material is to be used. Pertinent informa-
tion, such as postweld heat treatment required, suscepti-
bility to air hardening, effect of welding procedure and
heat-affected zone and weld metal notch toughness,

xvi

and the amount of experience in welding the material
shall be given.

Physical Changes. For new materials, it is important
to know the structural stability characteristics and the
degree of retention of properties with exposure at
temperature. The influence of fabrication practices, such
as forming, welding, and thermal treatment, on the
mechanical properties, ductility, and microstructure of
the material are important, particularly where degrada-
tion in properties may occur. Where particular tempera-
ture ranges of exposure or heat treatment, cooling
rates, combinations of mechanical working and thermal
treatments, fabrication practices, exposure to particular
environments, etc., cause significant changes in the
mechanical properties, microstructure, resistance to brit-
tle fracture, etc., it is of prime importance to call
attention to those conditions that should be avoided in
service or in manufacture of parts or vessels from the
material.

Requests for Additional Data. The Committee may
request additional data, including data on properties or
material behavior not explicitly treated in the construc-
tion Code in which adoption is desired.

Code Case. The Code Committee will consider the
issuance of a Code Case, to be effective for a period
of 3 years, permitting the use of a new material,
provided that the following conditions are met:

(a) the inquirer provides evidence that a request for
coverage of the material in a specification has been
made to ASTM;

(b) the material is commercially available and can
be purchased within the proposed specification require-
ments;

(c) the inquirer shows that there will be a reasonable
demand for the material by industry and that there
exists an urgency for approval by means of a Code
Case;

(d) the requests for approval of the material shall
clearly describe it in ASTM specification form, including
such items as scope, process, manufacture, conditions
for delivery, heat treatment, chemical and tensile re-
quirements, forming properties, testing specifications
and requirements, workmanship, finish, marking, inspec-
tion, and rejection;

(e) all other requirements identified previously under
Code Policy and Application apply; and

(f) the inquirer shall furnish the Code Committee
with all the data specified in this Appendix.
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PREFACE

The American Society of Mechanical Engineers
(ASME) and the American Society for Testing and
Materials (ASTM) have cooperated for more than fifty
years in the preparation of material specifications ade-
quate for safety in the field of pressure equipment for
ferrous and nonferrous materials, contained in Section
Il (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 specifi-
cations found in Section II, Material Specifications.

“General discussion of material specifications com-
prising Paragraphs 1 to 112 of Part 2 and the advisabil-
ity of having them agree with ASTM specifications,”
(1914).

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

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

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

“Section Il was brought into agreement with changes
made in the latest ASTM specifications since 1921."
{1932).

“The Subromuicice on Material Specifications ar-
ranged for the introduction of the revisions of many

xxix

of the specifications so that they would agree with the
latest form of the earlier ASTM specifications...,” (1933).

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. Section II, Parts A and B, currently
contain many material specifications which are identical
with the corresponding ASTM specifications and some
which have been modified for Code usage.

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

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

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

The ASME Boiler and Pressure Vessel Code has been
adopted into law by 45 states and many municipalities in
the United States and by all of the Canadian Provinces.



ASME xSECxII-A 95 EM 0759&70 0552933 581 WM

CONTENTS

Specifications Listed by Materials — Pages xxxiii-xxxviii
Specifications Listed in Numeric Sequence — Pages xxxix—xlii
Mandatory Appendix 1 — Page xliii
Appendix A — Pages xlv-liv

SI Units — Pages lv-lvii

XXxi



ASME *SECxII-A 95 EE 0759670 0552934 ulé I

Steel Pipe

SA-53

SA-106

SA-134

SA-135
SA-312/SA-312M
SA-333/SA-333M
SA-335/SA-335M
SA-358/SA-358M

SA-369/5A-369M
SA-376/SA-376M
SA-409/5A-409M

SA-426

SA-430/SA-430M
SA-451
SA-452
SA-524
SA-530/SA-530M
SA-587
SA-660
SA-671
SA-672
SA-691

SA-727/SA-72TM
SA-731/SA-731M
SA-790/SA-790M
SA-813/5A-813M
SA-814/SA-814M

Steel Tubes

SA-178/SA-178M
SA-179/SA-179M
SA-192/SA-192M
SA-199/SA-199M
SA-209/SA-209M
SA-210/SA-210M
SA-213/SA-213M

SA-214/SA-214M
SA-226/SA-226M

Specifications
Listed by Materials

Pipe, Steel, Black and Hot-Dipped, Zinc-Coated Welded and Seamless............... 123
Seamless Carbon Steel Pipe for High-Temperature Service ......................... 157
Pipe, Steel, Electric-Fusion (Arc)-Welded (Sizes NPS 16 and Over) ................. 171
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S OIVICE . .ottt e e e 635
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R = 4 661
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Centrifugally Cast Austenitic Steel Cold-Wrought Pipe for High-Temperature Service.. 707
Seamless Carbon Steel Pipe for Atmospheric and Lower Temperatures............... 811
General Requirements for Specialized Carbon and Alloy Steel Pipe.................. 821
Electric-Welded Low-Carbon Steel Pipe for the Chemical Industry .................. 925
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Electric-Fusion-Welded Steel Pipe for Atmospheric and Lower Temperatures ......... 995

Electric-Fusion-Welded Steel Pipe for High-Pressure Service at Moderate Temperatures 1005
Carbon and Alloy Steel Pipe, Electric-Fusion-Welded for High-Pressure Service at

High TemPeratiures. . .. vcovuviutiiustinienttanieinesioeeassioansssanessnanss 1031
Forgings, Carbon Steel, for Piping Components With Inherent Notch Toughness ...... 1093
Seamless and Welded Ferritic, Martensitic Stainless Steel Pipe...................... 1099
Seamless and Welded Ferritic/Austenitic Stainless Steel Pipe . ...................... 1185
Single- or Double-Welded Austenitic Stainless Steel Pipe .......................... 1205
Cold-Worked Welded Austenitic Stainless Steel Pipe .........covevviiverrereennenns 1215

Electric-Resistance-Welded Carbon Steel and Carbon-Manganese Steel Boiler Tubes... 187

Seamless Cold-Drawn Low-Carbon Steel Heat Exchanger and Condenser Tubes. . ..... 191
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Seamless Ferritic and Austenitic Alloy Steel Boiler, Superheater, and Heat Exchanger

TUbeS . . ot e e e e e 271
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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-556/SA-556M
SA-557/SA-55TM
SA-688/SA-688M
SA-789/SA-789M
SA-803/SA-803M

Welded Austenitic Steel Boiler, Superheater, Heat Exchanger, and Condenser Tubes . ..
Electric-Resistance-Welded Ferritic Alloy Steel Boiler and Superheater Tubes. ........
Seamless and Welded Ferritic and Martensitic Stainless Steel Tubing for General
T o 1
Seamless and Welded Carbon and Alloy Steel Tubes for Low-Temperature Service. ...
Seamless and Electric Welded Low-Alloy Steel Tubes..........c.cooviiiiiiinnnnan
General Requirements for Carbon, Ferritic Alloy, and Austenitic Alloy Steel Tubes. . ..
Seamless Cold-Drawn Carbon Steel Feedwater Heater Tubes ....................0ss
Electric-Resistance-Welded Carbon Steel Feedwater Heater Tubes...................
Welded Austenitic Stainless Steel Feedwater Heater Tubes ...................... ...
Seamless and Welded Ferritic/Austenitic Stainless Steel Tubing for General Service . ..
Welded Ferritic Stainless Steel Feedwater Heater Tubes................... ..o

Steel Flanges, Fittings, Valves, and Parts

SA-105/SA-105M
SA-181/SA-181M
SA-182/SA-182M

SA-216/SA-216M
SA-217/SA-21T™M

SA-232
SA-234/SA-234M

SA-350/SA-350M

SA-351/SA-351M
SA-352/SA-352M

SA-403/SA-403M
SA-420/SA-420M
SA-522/SA-522M
SA-592/SA-592M

SA-815/SA-815M
SA-905

Forgings, Carbon Steel, for Piping Components.............coviviieiiiiiinaneenns,
Forgings, Carbon Steel, for General-Purpose Piping .................cooiiiiiiiis,
Forged or Rolled Alloy Steel Pipe Flanges, Forged Fittings, and Valves and Parts for
High-Temperature SErviCe .. .......vvutirtrieinnrereoierntonneannsneranssnes
Steel Castings, Carbon, Suitable for Fusion Welding for High-Temperature Service.. ..
Steel Castings, Martensitic Stainless and Alloy, for Pressure Containing Parts Suitable
for High-Temperature Service ........covuiiiiintiiiineeiierinnerssiennesnnesss
Chromium-Vanadium Alloy Steel Valve Spring Quality Wire.......................
Piping Fittings of Wrought Carbon Steel and Alloy for Moderate and Elevated
TEeMPEIaflIES .. ..o\ttt itiiiiiaaersannansssssaneroasoasorossanansssoans
Forgings, Carbon and Low-Alloy Steel, Requiring Notch Toughness Testing for Piping
COMPONENLS .. .v vt ieettne st e ianastriaeaasssaanesssraeesnnsssnnnessonens
Steel Castings, Austenitic, for High-Temperature Service..................covviut
Steel Castings, Ferritic and Martensitic, for Pressure Containing Parts Suitable for
Low-Temperature SerVICe. .. ... vvuvuevrrvnernrinernnerieenneraoorreareonaens
Wrought Austenitic Stainless Steel Piping Fittings. ...............coooiiiiiiiat,
Piping Fittings of Wrought Carbon Steel and Alloy Steel for Low-Temperature Service
Forged or Rolled 8 and 9% Nickel Alloy Steel Flanges, Fittings, Valves, and Parts for
Low-Temperature ServiCe. ... ...vuveurvereanrineentoneraneineisssonssnseenans
High-Strength Quenched and Tempered Low-Alloy Steel Forged Fittings and Parts for
Pressure Vessels. . ...vueuviiiniiiiesrsiiienneroeenirananeeossnnnnnnessessss
Wrought Ferritic, Ferritic/ Austenitic, and Martensitic Stainless Steel Piping Fittings ...
Steel Wire, Pressure Vessel Winding ...........ooiiiiiiiiiiiiiiiiiiiiiiiiiianss

Steel Plates, Sheets, and Strip for Pressure Vessels

SA-20/SA-20M
SA-202/SA-202M
SA-203/SA-203M
SA-204/SA-204M
SA-225/5A-225M
SA-240

SA-263
SA-264
SA-265
SA-285/SA-285M
SA-299/SA-299M
SA-302/SA-302M

SA-353/SA-353M
SA-387/SA-387M

SA-414/SA-414M
SA-455/SA-455M

General Requirements for Steel Plates for Pressure Vessels.............ooveueentn,
Pressure Vessel Plates, Alloy Steel, Chromium-Manganese-Silicon ..................
Pressure Vessel Plates, Alloy Steel, Nickel .............cooiiiiiiiiiiiiiiiaiiii,
Pressure Vessel Plates, Alloy Steel, Molybdenum ................cooiiiiiiniann,
Pressure Vessel Plates, Alloy Steel, Manganese-Vanadium-Nickel ...................
Heat-Resisting Chromium and Chromium-Nickel Stainless Steel Plate, Sheet, and Strip

for Pressure Vessels.........cooviiiiiiiiiiii i i e e
Corrosion-Resisting Chromium Steel Clad Plate, Sheet, and Strip....................
Stainless Chromium-Nickel Steel Clad Plate, Sheet, and Strip.....................0.
Nickel and Nickel-Base Alloy Clad Steel Plate..............covviiiiiiiiiiiinnns,
Pressure Vessel Plates, Carbon Steel, Low- and Intermediate-Tensile Strength. ........
Pressure Vessel Plates, Carbon Steel, Manganese-Silicon.........................0
Pressure Vessel Plates, Alloy Steel, Manganese-Molybdenum and Manganese-

Molybdenum-Nickel ........cctiiiiniiiieiriiiieitieininnreiaensiircnansss
Pressure Vessel Plates, Alloy Steel, 9 Percent Nickel, Double-Normalized and
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SA-480/SA-480M
SA-515/SA-515M
SA-516/SA-516M
SA-517/SA-517TM
SA-533/SA-533M

SA-537/SA-53TM
SA-542/SA-542M

SA-543/SA-543M

SA-553/SA-553M
SA-562/SA-562M

SA-612/SA-612M
SA-620/SA-620M
SA-645/SA-645M
SA-662/SA-662M
SA-666

SA-693

SA-724/SA-724M
SA-736/SA-736M
SA-737/SA-13TM
SA-738/SA-738M

SA-770/SA-710M
SA-812/5A-812M

SA-832/SA-832M
SA-841/SA-841M
Structural Steel
SA-6/SA-6M

SA-36/SA-36M
SA-283/SA-283M

Steel Bars
SA-6/SA-6M

SA-29/SA-29M
SA-479/SA-479M

SA-484/SA-484M
SA-564/5A-564M

SA-638/SA-638M

General Requirements for Flat-Rolled Stainless and Heat-Resisting Steel Plate, Sheet,

and SHD ... e e 741
Pressure Vessel Plates, Carbon Steel, for Intermediate- and Higher-Temperature

R 1+ PO 793
Pressure Vessel Plates, Carbon Steel, for Moderate- and Lower-Temperature Service... 797
Pressure Vessel Plates, Alloy Steel, High Strength, Quenched and Tempered.......... 801
Pressure Vessel Plates, Alloy Steel, Quenched and Tempered, Manganese-Molybdenum

and Manganese-Molybdenum-Nickel ........... .. .. i i i i 831
Pressure Vessel Plates, Heat-Treated, Carbon-Manganese-Silicon Steel............... 837
Pressure Vessel Plates, Alloy Steel, Quenched and Tempered, Chromium-Molybdenum

and Chromium-Molybdenum-Vanadium-Titanium-Boron ,............ccovvvvvnens 857
Pressure Vessel Plates, Alloy Steel, Quenched and Tempered Nickel-Chromium-

MoOlYbdenUIM. . . ettt e e e e, 861

Pressure Vessel Plates, Alloy Steel, Quenched and Tempered, 8 and 9 Percent Nickel.. 865
Pressure Vessel Plates, Carbon Steel, Manganese-Titanium for Glass or Diffused

Metallic Coatings. .....ouviinriiiti ittt iineriiienriarnsrcnneriianens 885
Pressure Vessel Plates, Carbon Steel, High Strength, for Moderate- and Lower-

TemMPerature SEIVICE ... vovtvrtt ittt tee i teeesiannsnnannnennnsonnesensnnnes 953
Steel Sheet, Carbon, Drawing Quality, Special Killed, Cold-Rolled .................. 957
Pressure Vessel Plates, 5% Nickel Alloy Steel, Specially Heat Treated ............... 965
Pressure Vessel Plates, Carbon-Manganese, for Moderate- and Lower-Temperature

R T 981
Austenitic Stainless Steel, Sheet, Strip, Plate, and Flat Bar. . .................0o000 985
Precipitation Hardening Stainless and Heat-Resisting Steel Plate, Sheet, and Strip. ... .. 1039

Pressure Vessel Plates, Carbon Steel, Quenched and Tempered, for Welded Layered

Pressure Vessels. ... .ovvviv ittt e e e 1089
Pressure Vessel Plates, Low-Carbon Age-Hardening Nickel-Copper-Chromium-

Molybdenum-Columbium and Nickel-Copper-Manganese-Molybdenum-Columbium

ALlOY Steel ...ttt e e e e 1105
Pressure Vessel Plates, High-Strength, Low-Alloy Steel ................... .0t 1109
Pressure Vessel Plates, Heat-Treated, Carbon-Manganese-Silicon Steel, for Moderate-

and Lower-Temperature SErviCe ... ...o.ovvuiiueiuiieriernirennrsiranssioanens 1113
Through-Thickness Tension Testing of Steel Plates for Special Applications .......... 1145
Steel Sheet, High-Strength, Low-Alloy Hot-Rolled, for Welded Layered Pressure

7517 1 S 1203

Pressure Vessel Plates, Alloy Steel, Chromium-Molybdenum-Vanadium-Titanium-

.11 (95 2 1247
General Requirements for Rolled Steel Plates, Shapes, Sheet Piling, and Bars for

Structural USe. . ..v ettt it i i e e e 1
Structural Steel. .. ...oiuiiiiiii i i e e 109
Low- and Intermediate-Tensile Strength Carbon Steel Plates. . ...............ovine, 393
General Requirements for Rolled Steel Plates, Shapes, Sheet Piling, and Bars for

StUCHUral USe. ..ottt et e e e e 1
General Requirements for Steel Bars, Carbon and Alloy, Hot-Wrought and Cold-

Finished. .....cooiuiini i i i it it s 87
Stainless and Heat-Resisting Steel Bars and Shapes for Use in Boilers and Other

Pressure Vessels. ... oo i e i e e 731
General Requirements for Stainless and Heat-Resisting Bars, Billets, and Forgings. .. .. 763
Hot-Rolled and Cold-Finished Age-Hardening Stainless and Heat-Resisting Steel Bars

ANd ShaPES . ... e e i e e e e 897
Precipitation Hardening Iron Base Superalloy Bars, Forgings, and Forging Stock for

High-Temperature ServiCe .........couiieiiiiit ittt iiiiiiiiiscnieanerianas 961
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Steel Bolting Materials

SA-193/SA-193M
SA-194/5A-194M

SA-307
SA-320/5A-320M
SA-325
SA-354

SA-437/SA-43TM

SA-449
SA-453/SA-453M

SA-540/SA-540M
SA-563
SA-574
SF-568

Steel Billets and Forgings

SA-105/5A-105M
SA-181/SA-181M
SA-266/SA-266M
SA-336/SA-336M
SA-350/SA-350M

SA-372/SA-372M
SA-484/SA-484M
SA-508/SA-508M

SA-541/SA-541M
SA-638/SA-638M

SA-649/SA-649M
SA-705/SA-705M
SA-723/SA-723M
SA-745/SA-745M
SA-765/SA-765M

SA-788
SA-836/SA-836M

Steel Castings
SA-216/SA-216M
SA-217/SA-21™

SA-351/SA-351IM
SA-352/SA-352M

SA-487/SA-487TM

Steel Bars, Carbon, Hot-Wrought, Special Quality, Mechanical Properties ............ 1015
Steel Bars, Carbon, Hot-Wrought, Special Quality, for Fluid Power Applications ...... 1047
Steel Bars, Carbon, Hot-Wrought or Cold-Finished, Special Quality, for Pressure

Piping COMPONENLS .. ... .vvvtvtitriiettiirentrnnanrenreonsrosaaesassonnies 1051
Steel Bars, Alloy, Hot-Wrought, for Elevated Temperature or Pressure Containing

Parts, OF BOth . ..ot iiiittiiier ittt e iriae ettt neneesaanasnnnarasns 1119
Alloy Steel and Stainless Steel Bolting Materials for High-Temperature Service . ... ... 223
Carbon and Alloy Steel Nuts for Bolts for High-Pressure and High-Temperature

L 0 1 - 235
Carbon Steel Bolts and Studs, 60 000 Psi Tensile Strength ..................ovtt 405
Alloy Steel Bolting Materials for Low-Temperatuare Service ..........c.oovvvieeans, 423
Structural Bolts, Steel, Heat Treated, 120/105 Ksi Minimum Tensile Strength, ........ 435
Quenched and Tempered Alloy Steel Bolts, Studs, and Other Externally Threaded

7= 11 v 511
Alloy Steel Turbine-Type Bolting Material Specially Heat Treated for High-

Temperature SEIVICE . ... ..o iiueniniiieatiiiienn i iaarnronaconessssnonannoss 675
Quenched and Tempered Steel Bolts and Studs ...........coviiiiiiiiniaeanonn, 681
Bolting Materials, High Temperature, SO to 120 ksi [345 to 827 MPa] Yield Strength,

With Expansion Coefficients Comparable to Austenitic Steel...................... 713
Alloy Steel Bolting Materials for Special Applications .............ccvvvvvvieiaens, 841
Carbon and Alloy Steel NULS ... ... oovintiiiiiiiie ittt aicaan i raaennss 887
Alloy Steel Socket-Head SCrews ... ...ovvveiiiiiiiiiiieniriiireeiiiiiainnes, 905
Carbon and Alloy Steel Externally Threaded Metric Fasteners ...............c.ov0t 1259
Forgings, Carbon Steel, for Piping Components..............ooieeiiiiiiiiiaiennn, 147
Forgings, Carbon Steel, for General-Purpose Piping ..............cooieiiiinns, 195
Forgings, Carbon Steel, for Pressure Vessel Components..................cccovvnuts 295
Steel Forgings, Alloy, for Pressure and High-Temperature Parts .. ..............o0in 475
Forgings, Carbon and Low-Alloy Steel, Requiring Notch Toughness Testing for Piping

COMPONENLS ..o\t vesvttansssernr st enntsaoansversvassssocsassssstanesnnsss 485
Carbon and Alloy Steel Forgings for Thin-Walled Pressure Vessels.................. 587
General Requirements for Stainless and Heat-Resisting Bars, Billets, and Forgings. .. .. 763
Quenched and Tempered Vacuum-Treated Carbon and Alloy Steel Forgings for

Pressure Vessels. ...ovuuiiiiiiiiiiiiiiiiiiiiiiiiiaeerarireeriereonanersaans 785
Steel Forgings, Carbon and Alloy, Quenched and Tempered, for Pressure Vessel

COMPONENLS . ..o v ieretiesvreesnareansosonessossoonnsssnnsrsnesesonssssane 851
Precipitation Hardening Iron Base Superalloy Bars, Forgings, and Forging Stock for

High-Temperature Service .............. et e et 961
Forged Steel Rolls Used for Corrugating Paper Machinery....................o00 969
Age-Hardening Stainless and Heat-Resisting Steel Forgings................... .00 1075
Alloy Steel Forgings for High-Strength Pressure Component Application............. 1083
Ultrasonic Examination of Austenitic Steel Forgings...............ccoiiiiiiiiiann, 1123
Carbon Steel and Low-Alloy Steel Pressure Vessel Component Forgings With

Mandatory Toughness Requirements ............cooiiiiiiiiiiiiieniiiinneaens 1139
Steel Forgings, General Requirements .............coiviiiiineiiiiiianrrnrenansne 1167
Forgings, Titanium Stabilized Carbon Stee] for Glass-Lined Piping and Pressure Vessel

BT 1 T 1241
Steel Castings, Carbon, Suitable for Fusion Welding for High-Temperature Service ..., 283
Steel Castings, Martensitic Stainless and Alloy, for Pressure Containing Parts Suitable

for High-Temperature ServiCe ..........vvuinriiarnniiriontrioraessnrsvnennnos 287
Steel Castings, Austenitic, Austenitic-Ferritic (Duplex), for Pressure Containing Parts .. 497
Steel Castings, Ferritic and Martensitic, for Pressure Containing Parts Suitable for

Low-Temperature ServiCe, . ... .vveueeeiriienresraesneioanrsoisanenereearsrons 501
Steel Castings Suitable for Pressure Service ........covvviiiiririiieeniiiineeanns 777
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SA-494/SA-494M
SA-609

SA-667/SA-66"TM
SA-703/SA-703M
SA-747/SA-74TM
SA-781/SA-781M

Castings, Nickel and Nickel Alloy .........covvrieiriiieiiiiensnenninennenans
Castings, Carbon, Low Alloy, and Martensitic Stainless Steel, Ultrasonic Examination
1L 15 =1
Centrifugally Cast Dual Metal (Gray and White Cast Iron) Cylinders ................
Steel Castings, General Requirements, for Pressure Containing Parts.................
Precipitation Hardening Stainless Steel Castings. ..........oovviiiiiiiiiieiineenn.
Castings, Steel and Alloy, Common Requirements for General Industrial Use .........

Corrosion-Resisting and Heat-Resisting Steels

SA-182/SA-182M

SA-193/SA-193M
SA-194/SA-194M

SA-213/SA-213M

SA-216/SA-216M
SA-217/SA-21T™M

SA-240

SA-249/SA-245M
SA-263
SA-264
SA-265
SA-268/SA-268M

SA-312/SA-312M
SA-320/SA-320M
SA-336/SA-336M
SA-351/SA-35IM
SA-358/SA-358M

SA-369/SA-369M
SA-376/SA-376M
SA-403/SA-403M
SA-409/SA-405M

SA-426

SA-430/SA-430M
SA-437/SA-43TM

SA-451
SA-452
SA-479/SA-479M

SA-484/SA-484M
SA-515/SA-515M

SA-564/SA-564M
SA-638/SA-638M
SA-660

SA-666
SA-691

Forged or Rolled Alloy Steel Pipe Flanges, Forged Fittings, and Valves and Parts for
High-Temperature Service ...ttt i
Alloy Steel and Stainless Steel Bolting Materials for High-Temperature Service.......
Carbon and Alloy Steel Nuts for Bolts for High-Pressure and High-Temperature
]2 T (o7
Seamless Ferritic and Austenitic Alloy Steel Boiler, Superheater, and Heat Exchanger

Steel Castings, Carbon, Suitable for Fusion Welding for High-Temperature Service. . ..
Steel Castings, Martensitic Stainless and Alloy, for Pressure Containing Parts Suitable
for High-Temperature SErviCe .. ......ououtiireriieinniinnsiinietaineaireianeees
Heat-Resisting Chromium and Chromium-Nickel Stainless Steel Plate, Sheet, and Strip
for Pressure Vessels. . ....ovuuiii e et e e
Welded Austenitic Steel Boiler, Superheater, Heat Exchanger, and Condenser Tubes . . .
Corrosion-Resisting Chromium Steel Clad Plate, Sheet, and Strip. ...................
Stainless Chromium-Nickel Steel Clad Plate, Sheet, and Strip.......................
Nickel and Nickel-Base Alloy Clad Steel Plate..............ociviiiiiiiriinnnnnes
Seamless and Welded Ferritic and Martensitic Stainless Steel Tubing for General
R T 1+
Seamless and Welded Austenitic Stainless Steel Pipe ...............cooviviivinnn
Alloy Steel Bolting Materials for Low-Temperature Service ...............oovvne
Steel Forgings, Alloy, for Pressure and High-Temperature Parts.....................
Steel Castings, Austenitic, for High-Temperature Service....................ovvvies
Electric-Fusion-Welded Austenitic Chromium-Nickel Alloy Steel Pipe for High-
TemPerature SEIVICE ... vt iutivut s iiienurrant it iiueesnosanseonsssinasnsnss
Carbon and Ferritic Alloy Steel Forged and Bored Pipe for High-Temperature Service .
Seamless Austenitic Steel Pipe for High-Temperature Central-Station Service .........
Wrought Austenitic Stainless Steel Piping Fittings. ...........ccooiiiiiiiiiiiant
Welded Large Diameter Austenitic Steel Pipe for Corrosive or High-Temperature

Centrifugally Cast Ferritic Alloy Steel Pipe for High-Temperature
SIVICE. . oottt e e e e e
Austenitic Steel Forged and Bored Pipe for High-Temperature Service ...............
Alloy Steel Turbine-Type Bolting Material Specially Heat Treated for High-
Temperature SEIViCe . ... ...t it i e
Centrifugally Cast Austenitic Steel Pipe for High-Temperature Service...............
Centrifugally Cast Austenitic Steel Cold-Wrought Pipe for High-Temperature Service. .
Stainless and Heat-Resisting Steel Bars and Shapes for Use in Boilers and Other
Pressure Vessels. ... ..viieeniiiiiiiiiiiii it e
General Requirements for Stainless and Heat-Resisting Bars, Billets, and Forgings.....
Pressure Vessel Plates, Carbon Steel, for Intermediate- and Higher-Temperature
L] 4T
Hot-Rolled and Cold-Finished Age-Hardening Stainless and Heat-Resisting Steel Bars
AN Shapes ... .t e e e e e
Precipitation Hardening Iron Base Superalloy Bars, Forgings, and Forging Stock for
High-Temperature ServiCe .. .....covvriiiiiiiieiiiiiiiriariaieeerirrees
Centrifugally Cast Carbon Steel Pipe for High-Temperature Service .................
Austenitic Stainless Steel, Sheet, Strip, Plate and Flat Bar.................. ... ...
Carbon and Alloy Steel Pipe, Electric-Fusion-Welded for High-Pressure Service at
High TempPeratures. . . ..o ovttuiueiuiienrsinessiueoniioeiseaneeenienansennnnss
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SA-705/SA-705M
SA-789/SA-789M
SA-790/SA-790M
SA-814/SA-814M
SA-815/SA-815M
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Wrought Iron, Cast Iron, and Malleable Iron

SA-47

SA-278

SA-395

SA-476
SA-748/SA-748M
SA-834

Methods
SA-275/8A-275M
SA-370
SA-388/SA-388M
SA-435/SA-435M
SA-5771/SA-5TM
SA-578/SA-578M

SA-745/SA-745M
SA-751

Age-Hardening Stainless and Heat-Resisting Steel Forgings..................... ..., 1075
Seamless and Welded Ferritic/Austenitic Stainless Steel Tubing for General Service... 1179
Seamless and Welded Ferritic/Austenitic Stainless Steel Pipe . ...................... 1185
Cold-Worked Welded Austenitic Stainless Steel Pipe ..............ooiinenvnat 1215
Wrought Ferritic, Ferritic/Austenitic, and Martensitic Stainless Steel Piping Fittings ... 1223
Ferritic Malleable Iron Castings. ... .....uuvuvieieeneiuvaerrvrenneieneeseensnnens 115
Gray Iron Castings for Pressure Containing Parts for Temperatures Up to 650°F....... 387
Ferritic Ductile Iron Pressure-Retaining Castings for Use at Elevated Temperatures .... 613
Ductile Iron Castings for Paper Mill Dryer Rolls..............ooiiiiiiiiiiiiaanne, 725
Statically Cast Chilled White Iron-Gray Iron Dual Metal Rolls for Pressure Vessel Use 1133
Common Requirements for Iron Castings for General Industrial Use................. 1237
Magnetic Particle Examination of Steel Forgings...............coovviiiiiiiannn, 377
Test Methods and Definition for Mechanical Testing of Steel Products............... 533
Ultrasonic Examination of Heavy Steel Forgings............ooiiiviiiiiaiiiainnin 605
Straight-Beam Ultrasonic Examination of Steel Plates. ......................covhs, 673
Ultrasonic Angle-Beam Examination of Steel Plates .......................o0ae0, 915
Straight-Beam Ultrasonic Examination of Plain and Clad Steel Plates for Special

Applications .........cooviiiiiiiiiiiiienes e i 919
Ultrasonic Examination of Austenitic Steel Forgings...................cooiiiiil 1123
Test Methods, Practices, and Terminology for Chemical Analysis of Steel Products.... 1135
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SA-6/SA-6M

SA-20/SA-20M
SA-29/SA-29M

SA-36/SA-36M
SA-47

SA-53
SA-105/SA-105M
SA-106

SA-134

SA-135
SA-178/SA-178M
SA-179/SA-179M
SA-181/SA-181M
SA-182/SA-182M

SA-192/SA-192M
SA-193/SA-193M
SA-194/SA-194M

SA-199/SA-19SM
SA-202/SA-202M
SA-203/SA-203M
SA-204/SA-204M
SA-209/SA-209M
SA-210/SA-210M
SA-213/SA-213M

SA-214/5A-214M
SA-216/SA-216M
SA-217/SA-21T™M

SA-225/SA-225M
SA-226/SA-226M

SA-232
SA-234/SA-234M

SA-240
SA-249/SA-249M

SA-250/SA-250M
SA-263
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Specifications
Listed in Numeric Sequence

General Requirements for Rolled Steel Plates, Shapes, Sheet Piling, and Bars for
Structural Use. .. ..oi i i e e e e
General Requirements for Steel Plates for Pressure Vessels...............ccovvvennn,
General Requirements for Steel Bars, Carbon and Alloy, Hot-Wrought and Cold-
Finished. ... ..o e e e
Structural Steel. ... ... e e e e
Ferritic Malleable Iron Castings. .. .......cuurreiniir i iiiniiaaninanss
Pipe, Steel, Black and Hot-Dipped, Zinc-Coated Welded and Seamless...............
Forgings, Carbon Steel, for Piping Components.............ccoovviiiiieniiinnens
Seamless Carbon Steel Pipe for High-Temperature Service ..............cocviveenn
Pipe, Steel, Electric-Fusion (Arc)-Welded (Sizes NPS 16 and Over) .................
Electric-Resistance-Welded Steel Pipe ......covveiri i it iieeens
Electric-Resistance-Welded Carbon Steel and Carbon-Manganese Steel Boiler Tubes. ..
Seamless Cold-Drawn Low-Carbon Steel Heat Exchanger and Condenser Tubes. ... ...
Forgings, Carbon Steel, for General-Purpose Piping ............coovviiiiiiinnin.,
Forged or Rolled Alloy Steel Pipe Flanges, Forged Fittings, and Valves and Parts for
High-Temperature Service .........c.oiviiiiiiiiiiiiiiiieniinens ETEIIEEE
Seamless Carbon Steel Boiler Tubes for High-Pressure Service......................
Alloy Steel and Stainless Steel Bolting Materials for High-Temperature Service.......
Carbon and Alloy Steel Nuts for Bolts for High-Pressure and High-Temperature

Seamless Cold-Drawn Intermediate Alloy Steel Heat Exchanger and Condenser Tubes .
Pressure Vessel Plates, Alloy Steel, Chromium-Manganese-Silicon ..................
Pressure Vessel Plates, Alloy Steel, Nickel..........cooviiiiiiiiiiiiiiiiiiinnne,
Pressure Vessel Plates, Alloy Steel, Molybdenum .............coovviiieiiinennnn,
Seamless Carbon-Molybdenum Alloy Steel Boiler and Superheater Tubes ............
Seamless Medium-Carbon Steel Boiler and Superheater Tubes ..............c0uee
Seamless Ferritic and Austenitic Alloy Steel Boiler, Superheater, and Heat Exchanger

Electric-Resistance-Welded Carbon Steel Heat-Exchanger and Condenser Tubes. . .....
Steel Castings, Carbon, Suitable for Fusion Welding for High-Temperature Service....
Steel Castings, Martensitic Stainless and Alloy, for Pressure Containing Parts Suitable
for High-Temperature Service . . ....... ..ottt iiiiiiiiniiiaianss
Pressure Vessel Plates, Alloy Steel, Manganese-Vanadium-Nickel ...................
Electric-Resistance-Welded Carbon Steel Boiler and Superheater Tubes for High-
Pressure ServiCe. ... .. ovvuvvuiiiit it i i
Chromium-Vanadium Alloy Steel Valve Spring Quality Wire.......................
Piping Fittings of Wrought Carbon Steel and Alloy Steel for Moderate and Elevated
TEMPEIAIUTES . .t et ttttett et et ittt st atsisassiaasnssassenissoensosnenersonn
Heat-Resisting Chromium and Chromium-Nickel Stainless Steel Plate, Sheet, and Strip
for Pressure Vessels.....ovvvvrtiinieiiiiiniiiririiieiinniiarnnesas e
Welded Austenitic Steel Boiler, Superheater, Heat Exchanger, and Condenser Tubes. ..
Electric-Resistance-Welded Ferritic Alloy-Steel Boiler and Superheater Tubes.........
Corrosion-Resisting Chromium Steel Clad Plate, Sheet, and Strip....................

XXXix
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SA-264
SA-265
SA-266/SA-266M
SA-268/SA-268M

SA-275/SA-275M
SA-278

SA-283/SA-283M
SA-285/SA-285M
SA-299/SA-299M
SA-302/SA-302M

SA-307

SA-312/SA-312M
SA-320/SA-320M
SA-325

SA-333/SA-333M
SA-334/SA-334M
SA-335/SA-335M
SA-336/SA-336M
SA-350/SA-350M

SA-351/SA-351M
SA-352/SA-352M

SA-353/SA-353M

SA-354

SA-358/SA-358M

SA-369/SA-369M
SA-370

SA-372/SA-372M
SA-376/SA-376M
SA-387/SA-387TM
SA-388/SA-388M
SA-395

SA-403/SA-403M
SA-409/SA-409M

SA-414/SA-414M
SA-420/SA-420M
SA-423/SA-423M
SA-426

SA-430/SA-430M
SA-435/SA-435M
SA-437/SA-43T™M

SA-449
SA-450/SA-450M
SA-451
SA-452
SA-453/SA-453M

SA-455/SA-455M
SA-476

Stainless Chromium-Nickel Steel Clad Plate, Sheet, and Strip................cooo0
Nickel and Nickel-Base Alloy Clad Steel Plate. ............coovireeneiiiinnnnn...
Forgings, Carbon Steel, for Pressure Vessel Components.............ocvvvvnninnnn.
Seamless and Welded Ferritic and Martensitic Stainless Steel Tubing for General

Magnetic Particle Examination of Steel Forgings..............cooiiiiiiiiiiiiin
Gray Iron Castings for Pressure Containing Parts for Temperature Up to 650°F .......
Low- and Intermediate-Tensile Strength Carbon Steel Plates.................c.......
Pressure Vessel Plates, Carbon Steel, Low- and Intermediate-Tensile Strength.........
Pressure Vessel Plates, Carbon Steel, Manganese-Silicon....................o00000
Pressure Vessel Plates, Alloy Steel, Manganese-Molybdenum and Manganese-

Molybdenum-Nickel .. ... ..ottt ittt i
Carbon Steel Bolts and Studs, 60 000 Psi Tensile Strength .........................
Seamless and Welded Austenitic Stainless Steel Pipe .. ........ocovviiiininnnnnene,
Alloy Steel Bolting Materials for Low-Temperature Service ..............c.vveune,
Structural Bolts, Steel, Heat Treated, 120/105 Ksi Minimum Tensile Strength. . .......
Seamless and Welded Steel Pipe for Low-Temperature Service. .....................
Seamless and Welded Carbon and Alloy Steel Tubes for Low-Temperature Service. ...
Seamless Ferritic Alloy Steel Pipe for High-Temperature Service....................
Steel Forgings, Alloy, for Pressure and High-Temperature Parts.....................
Forgings, Carbon and Low-Alloy Steel, Requiring Notch Toughness Testing for Piping

COMPONENLS ...\ttt ittt ittt it ieiae ittt tannstiaseissessannseesrsoees
Steel Castings, Austenitic, Austenitic-Ferritic (Duplex), for Pressure-Containing Parts . .
Steel Castings, Ferritic and Martensitic, for Pressure Containing Parts Suitable for

Low-Temperatire SerViCe. . ... .uvurueiersunereessrrnanenoeerenssornoeseensss
Pressure Vessel Plates, Alloy Steel, 9 Percent Nickel, Double-Normalized and

Quenched and Tempered Alloy Steel Bolts, Studs, and Other Externally Threaded
Fastemers . ..ot e e i e e
Electric-Fusion-Welded Austenitic Chromium-Nickel Alloy Steel Pipe for High-
TemMPErature SeIVICE ...\t iierrt e v rier s e ranonnsersrarsrnnneencssossans
Carbon and Ferritic Alloy Steel Forged and Bored Pipe for High-Temperature Service .
Test Methods and Definition for Mechanical Testing of Steel Products...............
Carbon and Alloy Steel Forgings for Thin-Walled Pressure Vessels..................
Seamless Austenitic Steel Pipe for High-Temperature Central-Station Service .........
Pressure Vessel Plates, Alloy Steel, Chromium-Molybdenum .......................
Ultrasonic Examination of Heavy Steel Forgings..............cooviiiiiiiiiiananns
Ferritic Ductile Iron Pressure-Retaining Castings for Use at Elevated Temperatures . .
Wrought Austenitic Stainless Steel Piping Fittings..............0..... ... ....oh
Welded Large Diameter Austenitic Steel Pipe for Corrosive or ngh-Temperature

Steel Sheet Carbon for Pressure Vessels .......vvviiiiiiiiiiiiiiiiiiiiiieiiinns
Piping Fittings of Wrought Carbon Steel and Alloy Steel for Low-Temperature Service
Seamless and Electric-Welded Low-Alloy Steel Tubes ................c..oviiunee
Centrifugally Cast Ferritic Alloy Steel Pipe for High-Temperature Service............
Austenitic Steel Forged and Bored Pipe for High-Temperature Service...............
Straight-Beam Ultrasonic Examination of Steel Plates.......................ccvut..
Alloy Steel Turbine-Type Bolting Material Specially Heat Treated for High-
Temperature ServiCe .. ...t eiit it tieettenarrnranesronocnnsonesoss
Quenched and Tempered Steel Bolts and Studs ..............ccviieriianeinnnenn.
General Requirements for Carbon, Ferritic Alloy, and Austenitic Alloy Steel Tubes....
Centrifugally Cast Austenitic Steel Pipe for High-Temperature Service...............
Centrifugally Cast Austenitic Steel Cold-Wrought Pipe for High-Temperature Service. .
Bolting Materials, High Temperature, 50 to 120 ksi [345 to 827 MPa] Yield Strength,
With Expansion Coefficients Comparable to Austenitic Steel. .....................
Pressure Vessel Plates, Carbon Steel, High-Strength Manganese.....................
Ductile Iron Castings for Paper Mill Dryer Rolls..............ccoiiiiiiiiiiinnns,

x1
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511

519
527
533
587
593
599
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613
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635
643
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657
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SA-47%/SA-479M
SA-480/5A-480M

SA-484/5A-484M
SA-487/SA-48TM
SA-494/5A-494M
SA-508/8A-508M

SA-515/8A-515M

SA-516/5A-516M
SA-517/SA-517TM
SA-522/8A-522M

SA-524
SA-530/8A-530M
SA-533/5A-533M

SA-537/SA-53TM
SA-54(0/SA-540M
SA-541/5A-541M

SA-542/5A-542M
SA-343/5A-543M

SA-553/8A-553M
SA-556/8A-556M
SA-557/SA-55
SA-562/5A-562M

SA-563
SA-564/5A-564M

SA-574
SA-577/8A-5TTM
SA-578/SA-578M

SA-587
SA-592/5A-592M

SA-609
SA-612/8A-612M

SA-620/5A-620M
SA-638/5A-638M

SA-645/5A-645M
SA-649/5A-649M
SA-660

SA-662/5A-662M

SA-666
SA-667/5A-66TM
SA-671

Stainless and Heat-Resisting Steel Bars and Shapes for Use in Boilers and Qther
PTESSUIE VESSlS. ottt i e e e e e
General Requirements for Flat-Rolled Stainless and Heat-Resisting Stee] Plate, Sheet,
1T )« )
General Requirements for Stainless and Heat-Resisting Bars, Billets, and Forgings. .. ..
Steel Castings Suitable for Pressure SeIvice . vuversiviir e erieer e enairinnreiens
Castings, Nickel and Nickel Alloy ...... ... . i i
Quenched and Tempered Vacuum-Treated Carbon and Alloy Steel Forgings for
Pressure Vessels. . ... .ot i e e

Pressure Vessel Plates, Carbon Steel, for Moderate- and Lower-Temperature Service. ..
Pressure Vessel Plates, Alloy Steel, High Strength, Quenched and Tempered..........
Forged or Rolled 8 and 9% Nickel Alloy Steel Flanges, Fittings, Valves, and Parts for
Low-Temperature ServiCe. . ... ..ottt tann e ot ernrrannerasiiiinn
Seamless Carbon Steel Pipe for Atmospheric and Lower Temperatures...............
General Requirements for Specialized Carbon and Alloy Steel Pipe. .................
Pressure Vessel Plates, Alloy Steel, Quenched and Tempered, Manganese-Molybdenum
and Manganese-Molybdenum-Nickel ............... .. .o i i,
Pressure Vessel Plates, Heat-Treated, Carbon-Manganese-Silicon Steel ...............
Alloy Steel Bolting Materials for Special Applications . . ...........covvrriverieansnn
Steel Forgings, Carbon and Alloy, Quenched and Tempered, for Pressure Vessel
COMPONENTS .11ttt ittt iire et tastetaiaetssaa i taansrannsins
Pressure Vessel Plates, Alloy Steel, Quenched and Tempered Chromium-Molybdenum
and Chromium-Meoiybdenum-Vanadium-Titanivm-Boron . ...........cocorieeann..
Pressure Vessel Plates, Alloy Steel, Quenched and Tempered Nickel-Chromium-
Molybdenum. . .. .. .. e e e
Pressure Vessel Plates, Alloy Steel, Quenched and Tempered 8 and 9 Percent Nickel ..
Seamless Cold-Drawn Carbon Steel Feedwater Heater Tubes .....................0.
Electric-Resistance-Welded Carbon Steel Feedwater Heater Tubes . ..................
Pressure Vessel Plates, Carbon Steel, Manganese-Titanium for Glass or Diffused
Moetallic Comtings . .....coitiieieerrine s iane s an it tamtiiiaatnaantaaasnss
Carbon and Alloy Steel NULS ... ... iiit ittt iain i iieaiiianrtiianeriannrinnnans
Hot-Rolled and Cold-Finished Age-Hardening Stainless and Heat-Resisting Steel Bars
and Shapes .. .. e e e e
Alloy Steel Socket-Head SCrews . _.....vviiiiiiiii it iiiiiiian e,
Ultrasonic Angle-Beam Examination of Steel Plates . . ....................... .. ...
Straight-Beam Ultrasonic Examination of Plain and Clad Steel Plates for Special
APPICatIONS L.\t et et e i s e e e e
Electric-Welded Low-Carbon Steel Pipe for the Chemical Industry ..................
High-Strength Quenched and Tempered Low-Alloy Steel Forged Finings and Parts for
Pressure Vessels. .. .. ..oui e e e
Castings, Carbon, Low-Alloy, and Martensitic Stainless Steel, Ultrasonic Examination
B (- 17
Pressure Vessel Plates, Carbon Steel, High Suength, for Moderate- and Lower-
Temperature SeIVICE .. ... vttt it et s iaca vt iartiaat e aanrrrrnnnss
Steel Sheet, Carbon, Drawing Quality, Special Killed, Cold-Rolled ..................
Precipitation Hardening Iron Base Superalloy Bars, Forgings, and Forging Stock for
High-Temperature Service .........oiiiiiia it it iir e
Pressure Vessel Plates, 5% Nickel Alloy Steel, Specially Heat Treated . ..............
Forged Steel Rolls Used for Corrugating Paper Machinery, . .......ooovivvniinaeen,
Centrifugally Cast Carbon Steel Pipe for High-Temperature Service .................
Pressure Vessel Plates, Carbon-Manganese, for Moderate- and Lower-Tempemature
B0 L T P
Austenitic Stainless Steel, Sheet, Strip, Plate, and Flat Bar. . .........c.ovvieeenvnnnns
Centrifugally Cast Dual Metal (Gray and White Cast Iron) Cylinders ................
Electric-Fusion-Welded Steel Pipe for Atmospheric and Lower Temperatures .........

xli



SA-672
SA-675
SA-688/SA-688M
SA-691

SA-693
SA-695
SA-696

SA-703/SA-703M
SA-705/SA-705M
SA-723/SA-723M
SA-724/SA-724M

SA-727/SA-12T™™M
SA-731/SA-731M
SA-736/SA-736M

SA-737/SA-13T™M
SA-738/SA-738M

SA-739

SA-745/SA-745M
SA-747/SA-74TM
SA-748/SA-748M
SA-751

SA-765/SA-765M

SA-770/SA-770M
SA-781/SA-781M
SA-788

SA-789/SA-789M
SA-790/SA-790M
SA-803/SA-803M
SA-812/SA-812M

SA-813/SA-813M
SA-814/SA-814M
SA-815/SA-815SM
SA-832/SA-832M

SA-834
SA-836/SA-836M

SA-841/SA-841M

SA-905
SF-568
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Electric-Fusion-Welded Steel Pipe for High-Pressure Service at Moderate Temperatures 1005

Steel Bars, Carbon, Hot-Wrought, Special Quality, Mechanical Properties ............ 1015
Welded Austenitic Stainless Steel Feedwater Heater Tubes ......................... 1021
Carbon and Alloy Steel Pipe, Electric-Fusion-Welded for High-Pressure Service at

High Temperatures. . . ... couvrevetoireenrsrreneoseanariesansserssessssenssans 1031
Precipitation Hardening Stainless and Heat-Resisting Steel Plate, Sheet, and Strip. ..... 1039
Steel Bars, Carbon, Hot-Wrought, Special Quality, for Fluid Power Applications ...... 1047
Steel Bars, Carbon, Hot-Wrought or Cold-Finished, Special Quality, for Pressure

Piping COMPONENES ... .. o.vuttitiitit i iiatanearataarrarraesresrenesnsses 1051
Steel Castings, General Requirements, for Pressure Containing Parts................. 1055
Age-Hardening Stainless and Heat-Resisting Steel Forgings......................... 1075
Alloy Steel Forgings for High-Strength Pressure Component Application ............. 1083
Pressure Vessel Plates, Carbon Steel, Quenched and Tempered, for Welded Layered

Pressure Vessels. . ....ovee ittt ittt i e 1089
Forgings, Carbon Steel, for Piping Components With Inherent Notch Toughness ... ... 1093
Seamless, Welded Ferritic and Martensitic Stainless Steel Pipe...................... 1099
Pressure Vessel Plates, Low-Carbon Age-Hardening Nickel-Copper-Chromium-

Molybdenum-Columbium and Nickel-Copper-Manganese-Molybdenum-Columbium

Alloy Steel ... .ot i i e 1105
Pressure Vessel Plates, High-Strength, Low-Alloy Steel ................ ...l 1109
Pressure Vessel Plates, Heat-Treated, Carbon-Manganese-Silicon Steel, for Moderate-

and Lower-Temperature SEeIviCe .......o.cvvivvineriiiinenieeiaeneriieaneranesoe 1113
Steel Bars, Alloy, Hot-Wrought, for Elevated Temperature or Pressure Containing

Parts, or Both . ... ...t i i e it it e 1119
Ultrasonic Examination of Austenitic Steel Forgings.............covvoviiiiiiiian, 1123
Precipitation Hardening Stainless Steel Castings.............ccovtiiiiieneininnes 1129

Statically Cast Chilled White Iron-Gray Iron Dual Metal Rolls for Pressure Vessel Use 1133

Test Methods, Practices, and Terminology for Chemical Analysis of Steel Products.... 1135
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Mandatory Toughness Requirements ...........oouieiintiiiieriiiceannnrernnes 1139
Through-Thickness Tension Testing of Steel Plates for Special Applications .......... 1145
Castings, Steel and Alloy, Common Requirements, for General Industrial Use......... 1151
Steel Forgings, General Requirements ............oiiiiiiiiiviniiniineniarviennes 1167
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Seamless and Welded Ferritic/Austenitic Stainless Steel Pipe ....................... 1185
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Steel Sheet, High-Strength, Low-Alloy Hot-Rolled, for Welded Layered Pressure

7211 1203
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Cold-Worked Welded Austenitic Stainless Steel Pipe ...................coiiainit 1215
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BoOTOM. ..ottt e e e e e 1233
Common Requirements for Iron Castings for General Industrial Use................. 1237
Forgings, Titanium Stabilized Carbon Steel for Glass-Lined Piping and Pressure Vessel

L 4 (o 1241
Steel Plated for Pressure Vessels, Produced by the Thermo-Mechanical Control Process

10 .7 (04 - T 1247
Steel Wire, Pressure Vessel Winding ...........o.ooiiiiiiiii i e 1253
Carbon and Alloy Steel Externally Threaded Metric Fasteners ................ovene. 1259
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APPENDIX 1 — MANDATORY
PREPARATION OF TECHNICAL INQUIRIES TO THE
BOILER AND PRESSURE VESSEL COMMITTEE

1-100 INTRODUCTION

The ASME Boiler and Pressure Vessel Committee
meets regularly to consider written requests for interpre-
tations and revisions to the Code rules, and to develop
new rules as dictated by technological development,
The Committee’s activities in this regard are limited
strictly to interpretations of the rules or to the consider-
ation of revisions to the present rules on the basis of
new data or technology. As a matter of published
policy, ASME does not approve, certify, rate, or endorse
any item, construction, proprietary device, or activity,
and, accordingly, inquiries requiring such consideration
will be returned. Moreover, ASME does not act as a
consultant on specific engineering problems or on the
general application or understanding of the Code rules.
If, based on the inquiry information submitted, it is
the opinion of the Committee that the inquirer should
seek assistance, the inquiry will be returned with the
recommendation that such assistance be obtained.

All inquiries that do not provide the information
needed for the Committee’s full understanding will be
returned.

1-200 INQUIRY FORMAT

Inquiries shall be limited strictly to interpretations
of the rules or to the consideration of revisions to the
present rules on the basis of new data or technology.
Inquiries shall be submitted in the following format.

xliii

(a) Scope. Involve a single rule or closely related
rules. An inquiry letter concerning unrelated subjects
will be returned.

(b) Background. State the purpose of the inquiry,
which would be either to obtain an interpretation of
Code rules, or to propose consideration of a revision
to the present rules. Provide concisely the information
needed for the Committee’s understanding of the in-
quiry, being sure to include reference to the applicable
Code Section, Division, Edition, Addenda, paragraphs,
figures, and tables. If sketches are provided, they shall
be limited to the scope of the inquiry.

(c) Inquiry Structure. Prepare statements in a con-
densed and precise question format, omitting superfluous
background information, and, where appropriate, com-
posed in such a way that “yes” or “no” (perhaps with
provisos) would be an acceptable reply. This inquiry
statement should be technically and editorially correct.

(d) Proposed Reply. State what it is believed that
the Code requires. If in the inquirer’s opinion a revision
to the Code is needed, recommended wording shall be
provided.

1-300 SUBMITTAL

Inquiries shall preferably be submitted in typewritten
form; however, legible handwritten inquiries will also
be considered. They shall include the name and mailing
address of the inquirer, and be mailed to the following
address:

Secretary

ASME Boiler and Pressure Vessel Committee
345 East 47th Street

New York, NY 10017




