
Par t  A
Fer rous Mater ia l  Spec i f ica t ions
(Beg inn ing to  SA-450)

SECTION I I
MATERIALS

ASME BPVC. I I .A-2015

2015 ASME Boiler and
Pressure Vessel Code
An International Code



II
MATERIALS

Part A

Ferrous Material
Specifications
(Beginning to SA-450)
ASME Boiler and Pressure Vessel Committee
on Materials

AN INTERNATIONAL CODE

2015 ASME Boiler &
Pressure Vessel Code
2015 Edition July 1, 2015

Two Park Avenue  •  New York, NY  •  10016 USA



Date of Issuance: July 1, 2015

This international code or standard was developed under procedures accredited as meeting the criteria for
American National Standards and it is an American National Standard. The Standards Committee that approved
the code or standard was balanced to assure that individuals from competent and concerned interests have
had an opportunity to participate. The proposed code or standard was made available for public review and com-
ment that provides an opportunity for additional public input from industry, academia, regulatory agencies, and
the public-at-large.
ASME does not “approve,” “rate,” or “endorse” any item, construction, proprietary device, or activity.
ASME does not take any position with respect to the validity of any patent rights asserted in connection with any

items mentioned in this document, and does not undertake to insure anyone utilizing a standard against liability
for infringement of any applicable letters patent, nor assume any such liability. Users of a code or standard are
expressly advised that determination of the validity of any such patent rights, and the risk of infringement of such
rights, is entirely their own responsibility.
Participation by federal agency representative(s) or person(s) affiliated with industry is not to be interpreted as

government or industry endorsement of this code or standard.
ASME accepts responsibility for only those interpretations of this document issued in accordance with the es-

tablished ASME procedures and policies, which precludes the issuance of interpretations by individuals.
The endnotes and preamble in this document (if any) are part of this American National Standard.

ASME collective membership mark

Certification Mark

The above ASME symbol is registered in the U.S. Patent Office.

“ASME” is the trademark of The American Society of Mechanical Engineers.

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

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

publisher.

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

Adopted by the Council of The American Society of Mechanical Engineers, 1914; latest edition 2015.

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

Copyright © 2015 by
THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS

All rights reserved



TABLE OF CONTENTS

List of Sections . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . x
Foreword . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . xii
Statement of Policy on the Use of the Certification Mark and Code Authorization in Advertising . . . . . . . . . . xiv
Statement of Policy on the Use of ASME Marking to Identify Manufactured Items . . . . . . . . . . . . . . . . . . . . . . xiv
Submittal of Technical Inquiries to the Boiler and Pressure Vessel Standards Committees . . . . . . . . . . . . . . . xv
Personnel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . xvii
ASTM Personnel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . xxxiv
Preface . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . xxxv
Specifications Listed by Materials . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . xxxvi
Specification Removal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . xliv
Summary of Changes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . xlv
List of Changes in Record Number Order . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . xlvii
Cross-Referencing and Stylistic Changes in the Boiler and Pressure Vessel Code . . . . . . . . . . . . . . . . . . . . . . . xlix
SA-6/SA-6M Specification for General Requirements for Rolled Structural Steel Bars,

Plates, Shapes, and Sheet Piling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
SA-20/SA-20M Specification for General Requirements for Steel Plates for Pressure Vessels 85
SA-29/SA-29M Specification for Steel Bars, Carbon and Alloy, Hot-Wrought, General Re-

quirements for . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 121
SA-31 Specification for Steel Rivets and Bars for Rivets, Pressure Vessels . . . . . . . 141
SA-36/SA-36M Specification for Carbon Structural Steel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 147
SA-47/SA-47M Specification for Ferritic Malleable Iron Castings . . . . . . . . . . . . . . . . . . . . . . 153
SA-53/SA-53M Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, Welded and

Seamless . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 163
SA-105/SA-105M Specification for Carbon Steel Forgings, for Piping Applications . . . . . . . . . . 191
SA-106/SA-106M Specification for Seamless Carbon Steel Pipe for High-Temperature Service 199
SA-134 Specification for Pipe, Steel, Electric-Fusion (ARC)-Welded (Sizes NPS 16 and

Over) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 211
SA-135 Specification for Electric-Resistance-Welded Steel Pipe . . . . . . . . . . . . . . . . . 217
SA-178/SA-178M Specification for Electric-Resistance-Welded Carbon Steel and Carbon-

Manganese Steel Boiler and Superheater Tubes . . . . . . . . . . . . . . . . . . . . . 227
SA-179/SA-179M Specification for Seamless Cold-Drawn Low-Carbon Steel Heat-Exchanger

and Condenser Tubes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 233
SA-181/SA-181M Specification for Carbon Steel Forgings, for General-Purpose Piping . . . . . . 237
SA-182/SA-182M Specification for Forged or Rolled Alloy and Stainless Steel Pipe Flanges,

Forged Fittings, and Valves and Parts for High-Temperature Service . . . 243
SA-192/SA-192M Specification for Seamless Carbon Steel Boiler Tubes for High-Pressure Ser-

vice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 261
SA-193/SA-193M Specification for Alloy-Steel and Stainless Steel Bolting for High-Temperature

or High Pressure Service and Other Special Purpose Applications . . . . . . 265
SA-194/SA-194M Specification for Carbon and Alloy Steel Nuts for Bolts for High Pressure or

High Temperature Service, or Both . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 279
SA-202/SA-202M Specification for Pressure Vessel Plates, Alloy Steel, Chromium-Manganese-

Silicon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 291
SA-203/SA-203M Specification for Pressure Vessel Plates, Alloy Steel, Nickel . . . . . . . . . . . . . 295
SA-204/SA-204M Specification for Pressure Vessel Plates, Alloy Steel, Molybdenum . . . . . . . . 299
SA-209/SA-209M Specification for Seamless Carbon-Molybdenum Alloy-Steel Boiler and Su-

perheater Tubes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 303
SA-210/SA-210M Specification for Seamless Medium-Carbon Steel Boiler and Superheater

Tubes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 307

iii



SA-213/SA-213M Specification for Seamless Ferritic and Austenitic Alloy-Steel Boiler, Super-
heater, and Heat-Exchanger Tubes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 313

SA-214/SA-214M Specification for Electric-Resistance-Welded Carbon Steel Heat-Exchanger
and Condenser Tubes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 327

SA-216/SA-216M Specification for Steel Castings, Carbon, Suitable for Fusion Welding for
High-Temperature Service . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 331

SA-217/SA-217M Specification for Steel Castings, Martensitic Stainless and Alloy, for
Pressure-Containing Parts, Suitable for High-Temperature Service . . . . . 337

SA-225/SA-225M Specification for Pressure Vessel Plates, Alloy Steel, Manganese-Vanadium-
Nickel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 345

SA-231/SA-231M Specification for Chromium-Vanadium Alloy Steel Spring Wire . . . . . . . . . . 349
SA-232/SA-232M Specification for Chromium-Vanadium Alloy Steel Valve Spring Quality Wire 355
SA-234/SA-234M Specification for Piping Fittings of Wrought Carbon Steel and Alloy Steel for

Moderate and High-Temperature Service . . . . . . . . . . . . . . . . . . . . . . . . . . . 361
SA-240/SA-240M Specification for Chromium and Chromium-Nickel Stainless Steel Plate, Sheet,

and Strip for Pressure Vessels and for General Applications . . . . . . . . . . . 371
SA-249/SA-249M Specification for Welded Austenitic Steel Boiler, Superheater,

Heat-Exchanger, and Condenser Tubes . . . . . . . . . . . . . . . . . . . . . . . . . . . . 385
SA-250/SA-250M Specification for Electric-Resistance-Welded Ferritic Alloy-Steel Boiler and

Superheater Tubes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 395
SA-263 Specification for Stainless Chromium Steel-Clad Plate . . . . . . . . . . . . . . . . . . 401
SA-264 Specification for Stainless Chromium-Nickel Steel-Clad Plate . . . . . . . . . . . . 407
SA-265 Specification for Nickel and Nickel-Base Alloy-Clad Steel Plate . . . . . . . . . . 413
SA-266/SA-266M Specification for Carbon Steel Forgings for Pressure Vessel Components . . 421
SA-268/SA-268M Specification for Seamless andWelded Ferritic and Martensitic Stainless Steel

Tubing for General Service . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 427
SA-276 Specification for Stainless Steel Bars and Shapes . . . . . . . . . . . . . . . . . . . . . . 435
SA-278/SA-278M Specification for Gray Iron Castings for Pressure Containing Parts for Tem-

peratures up to 650°F (350°C) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 447
SA-283/SA-283M Specification for Low and Intermediate Tensile Strength Carbon Steel Plates 453
SA-285/SA-285M Specification for Pressure Vessel Plates, Carbon Steel, Low- and

Intermediate-Tensile Strength . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 457
SA-299/SA-299M Specification for Pressure Vessel Plates, Carbon Steel, Manganese-Silicon . 461
SA-302/SA-302M Specification for Pressure Vessel Plates, Alloy Steel, Manganese-Molybdenum

and Manganese-Molybdenum-Nickel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 465
SA-307 Specification for Carbon Steel Bolts and Studs, 60 000 PSI Tensile Strength 469
SA-311/SA-311M Specification for Cold-Drawn, Stress-Relieved Carbon Steel Bars Subject to

Mechanical Property Requirements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 475
SA-312/SA-312M Specification for Seamless, Welded, and Heavily Cold Worked Austenitic

Stainless Steel Pipes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 481
SA-320/SA-320M Specification for Alloy-Steel and Stainless Steel Bolting for Low-Temperature

Service . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 493
SA-325 Specification for Structural Bolts, Steel, Heat Treated, 120/105 ksi Minimum

Tensile Strength . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 501
SA-333/SA-333M Specification for Seamless and Welded Steel Pipe for Low-Temperature Ser-

vice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 511
SA-334/SA-334M Specification for Seamless and Welded Carbon and Alloy-Steel Tubes for

Low-Temperature Service . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 523
SA-335/SA-335M Specification for Seamless Ferritic Alloy-Steel Pipe for High-Temperature

Service . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 535
SA-336/SA-336M Specification for Alloy Steel Forgings for Pressure and High-Temperature

Parts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 551
SA-350/SA-350M Specification for Carbon and Low-Alloy Steel Forgings, Requiring Notch

Toughness Testing for Piping Components . . . . . . . . . . . . . . . . . . . . . . . . . 561
SA-351/SA-351M Specification for Castings, Austenitic, Austenitic-Ferritic (Duplex), for

Pressure-Containing Parts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 573

iv



SA-352/SA-352M Specification for Steel Castings, Ferritic and Martensitic, for Pressure-
Containing Parts, Suitable for Low-Temperature Service . . . . . . . . . . . . . . 581

SA-353/SA-353M Specification for Pressure Vessel Plates, Alloy Steel, Double-Normalized and
Tempered 9% Nickel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 587

SA-354 Specification for Quenched and Tempered Alloy Steel Bolts, Studs, and Other
Externally Threaded Fasteners . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 593

SA-358/SA-358M Specification for Electric-Fusion-Welded Austenitic Chromium-Nickel Stain-
less Steel Pipe for High-Temperature Service and General Applications . 601

SA-369/SA-369M Specification for Carbon and Ferritic Alloy Steel Forged and Bored Pipe for
High-Temperature Service . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 611

SA-370 Test Methods and Definitions for Mechanical Testing of Steel Products . . . 617
SA-372/SA-372M Specification for Carbon and Alloy Steel Forgings for Thin-Walled Pressure

Vessels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 677
SA-376/SA-376M Specification for Seamless Austenitic Steel Pipe for High-Temperature

Central-Station Service . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 685
SA-387/SA-387M Specification for Pressure Vessel Plates, Alloy Steel, Chromium-

Molybdenum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 697
SA-395/SA-395M Specification for Ferritic Ductile Iron Pressure-Retaining Castings for Use at

Elevated Temperatures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 703
SA-403/SA-403M Specification for Wrought Austenitic Stainless Steel Piping Fittings . . . . . . . 717
SA-409/SA-409M Specification for Welded Large Diameter Austenitic Steel Pipe for Corrosive

or High-Temperature Service . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 729
SA-414/SA-414M Specification for Steel, Sheet, Carbon, for Pressure Vessels . . . . . . . . . . . . . . 741
SA-420/SA-420M Specification for Piping Fittings of Wrought Carbon Steel and Alloy Steel for

Low-Temperature Service . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 747
SA-423/SA-423M Specification for Seamless and Electric-Welded Low-Alloy Steel Tubes . . . . 757
SA-426/SA-426M Specification for Centrifugally Cast Ferritic Alloy Steel Pipe for High-

Temperature Service . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 763
SA-435/SA-435M Specification for Straight-Beam Ultrasonic Examination of Steel Plates . . . . 771
SA-437/SA-437M Specification for Stainless and Alloy-Steel Turbine-Type Bolting Specially

Heat Treated for High-Temperature Service . . . . . . . . . . . . . . . . . . . . . . . . 775
SA-449 Specification for Hex Cap Screws, Bolts and Studs, Steel, Heat Treated,

120/105/90 ksi Minimum Tensile Strength, General Use . . . . . . . . . . . . . 779
SA-450/SA-450M Specification for General Requirements for Carbon and Low Alloy Steel

Tubes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 787
SA-451/SA-451M Specification for Centrifugally Cast Austenitic Steel Pipe for High-

Temperature Service . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 799
SA-453/SA-453M Specification for High-Temperature Bolting, With Expansion Coefficients

Comparable to Austenitic Stainless Steels . . . . . . . . . . . . . . . . . . . . . . . . . . 805
SA-455/SA-455M Specification for Pressure Vessel Plates, Carbon Steel, High-Strength Man-

ganese . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 813
SA-476/SA-476M Specification for Ductile Iron Castings for Paper Mill Dryer Rolls . . . . . . . . 817
SA-479/SA-479M Specification for Stainless Steel Bars and Shapes for Use in Boilers and Other

Pressure Vessels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 825
SA-480/SA-480M Specification for General Requirements for Flat-Rolled Stainless and

Heat-Resisting Steel Plate, Sheet, and Strip . . . . . . . . . . . . . . . . . . . . . . . . . 835
SA-484/SA-484M Specification for General Requirements for Stainless Steel Bars, Billets, and

Forgings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 863
SA-487/SA-487M Specification for Steel Castings Suitable for Pressure Service . . . . . . . . . . . . 877
SA-508/SA-508M Specification for Quenched and Tempered Vacuum-Treated Carbon and Alloy

Steel Forgings for Pressure Vessels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 883
SA-513 Specification for Electric-Resistance-Welded Carbon and Alloy Steel Me-

chanical Tubing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 895
SA-515/SA-515M Specification for Pressure Vessel Plates, Carbon Steel, for Intermediate- and

Higher-Temperature Service . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 921

v



SA-516/SA-516M Specification for Pressure Vessel Plates, Carbon Steel, for Moderate- and
Lower-Temperature Service . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 927

SA-517/SA-517M Specification for Pressure Vessel Plates, Alloy Steel, High-Strength, Quenched
and Tempered . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 935

SA-522/SA-522M Specification for Forged or Rolled 8 and 9% Nickel Alloy Steel Flanges, Fit-
tings, Valves, and Parts for Low-Temperature Service . . . . . . . . . . . . . . . . 941

SA-524 Specification for Seamless Carbon Steel Pipe for Atmospheric and Lower
Temperatures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 947

SA-530/SA-530M Specification for General Requirements for Specialized Carbon and Alloy
Steel Pipe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 957

SA-533/SA-533M Specification for Pressure Vessel Plates, Alloy Steel, Quenched and Tempered,
Manganese-Molybdenum and Manganese-Molybdenum-Nickel . . . . . . . . 967

SA-537/SA-537M Specification for Pressure Vessel Plates, Heat-Treated, Carbon-Manganese-
Silicon Steel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 971

SA-540/SA-540M Specification for Alloy-Steel Bolting for Special Applications . . . . . . . . . . . . 975
SA-541/SA-541M Specification for Quenched and Tempered Carbon and Alloy Steel Forgings

for Pressure Vessel Components . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 983
SA-542/SA-542M Specification for Pressure Vessel Plates, Alloy Steel, Quenched-

and-Tempered, Chromium-Molybdenum and Chromium-Molybdenum-
Vanadium . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 993

SA-543/SA-543M Specification for Pressure Vessel Plates, Alloy Steel, Quenched and Tempered,
Nickel-Chromium-Molybdenum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 999

SA-553/SA-553M Specification for Pressure Vessel Plates, Alloy Steel, Quenched and Tempered
8 and 9% Nickel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1003

SA-556/SA-556M Specification for Seamless Cold-Drawn Carbon Steel Feedwater Heater
Tubes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1009

SA-557/SA-557M Specification for Electric-Resistance-Welded Carbon Steel Feedwater Heater
Tubes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1017

SA-562/SA-562M Specification for Pressure Vessel Plates, Carbon Steel, Manganese-Titanium
for Glass or Diffused Metallic Coatings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1025

SA-563 Specification for Carbon and Alloy Steel Nuts . . . . . . . . . . . . . . . . . . . . . . . . . 1029
SA-564/SA-564M Specification for Hot-Rolled and Cold-Finished Age-Hardening Stainless Steel

Bars and Shapes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1041
SA-568/SA-568M Specification for Steel, Sheet, Carbon, Structural, and High-Strength, Low-

Alloy, Hot-Rolled and Cold-Rolled, General Requirements for . . . . . . . . . . 1053
SA-572/SA-572M Specification for High-Strength Low-Alloy Columbium-Vanadium Structural

Steel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1089
SA-574 Specification for Alloy Steel Socket-Head Cap Screws . . . . . . . . . . . . . . . . . . 1095
SA-577/SA-577M Specification for Ultrasonic Angle-Beam Examination of Steel Plates . . . . . 1105
SA-578/SA-578M Specification for Straight-Beam Ultrasonic Examination of Rolled Steel Plates

for Special Applications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1109
SA-587 Specification for Electric-Resistance-Welded Low-Carbon Steel Pipe for the

Chemical Industry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1115
SA-592/SA-592M Specification for High-Strength Quenched and Tempered Low-Alloy Steel

Forged Fittings and Parts for Pressure Vessels . . . . . . . . . . . . . . . . . . . . . . 1123
SA-609/SA-609M Specification for Castings, Carbon, Low-Alloy, and Martensitic Stainless Steel,

Ultrasonic Examination Thereof . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1127
SA-612/SA-612M Specification for Pressure Vessel Plates, Carbon Steel, High Strength, for

Moderate and Lower Temperature Service . . . . . . . . . . . . . . . . . . . . . . . . . 1141
SA-638/SA-638M Specification for Precipitation Hardening Iron Base Superalloy Bars, For-

gings, and Forging Stock for High-Temperature Service . . . . . . . . . . . . . . . 1145
SA-645/SA-645M Specification for Pressure Vessel Plates, 5% and 51/2% Nickel Alloy Steels,

Specially Heat Treated . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1151
SA-649/SA-649M Specification for Forged Steel Rolls, Used for Corrugating Paper Machinery 1157
SA-656/SA-656M Specification for Hot-Rolled Structural Steel, High-Strength Low-Alloy Plate

With Improved Formability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1163

vi



SA-660 Specification for Centrifugally Cast Carbon Steel Pipe for High-Temperature
Service . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1167

SA-662/SA-662M Specification for Pressure Vessel Plates, Carbon-Manganese-Silicon Steel, for
Moderate and Lower Temperature Service . . . . . . . . . . . . . . . . . . . . . . . . . 1173

SA-666 Specification for Annealed or Cold-Worked Austenitic Stainless Steel Sheet,
Strip, Plate, and Flat Bar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1177

SA-667/SA-667M Specification for Centrifugally Cast Dual Metal (Gray and White Cast Iron)
Cylinders . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1189

SA-671/SA-671M Specification for Electric-Fusion-Welded Steel Pipe for Atmospheric and
Lower Temperatures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1193

SA-672/SA-672M Specification for Electric-Fusion-Welded Steel Pipe for High-Pressure Service
at Moderate Temperatures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1201

SA-675/SA-675M Specification for Steel Bars, Carbon, Hot-Wrought, Special Quality, Mechanical
Properties . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1209

SA-688/SA-688M Specification for Seamless and Welded Austenitic Stainless Steel Feedwater
Heater Tubes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1215

SA-691 Specification for Carbon and Alloy Steel Pipe, Electric-Fusion-Welded for
High-Pressure Service at High Temperatures . . . . . . . . . . . . . . . . . . . . . . . 1225

SA-693 Specification for Precipitation-Hardening Stainless and Heat-Resisting Steel
Plate, Sheet, and Strip . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1235

SA-696 Specification for Steel Bars, Carbon, Hot-Wrought or Cold-Finished, Special
Quality, for Pressure Piping Components . . . . . . . . . . . . . . . . . . . . . . . . . . . 1245

SA-703/SA-703M Specification for Steel Castings, General Requirements, for Pressure-
Containing Parts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1249

SA-705/SA-705M Specification for Age-Hardening Stainless Steel Forgings . . . . . . . . . . . . . . . 1271
SA-723/SA-723M Specification for Alloy Steel Forgings for High-Strength Pressure Component

Application . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1281
SA-724/SA-724M Specification for Pressure Vessel Plates, Carbon-Manganese-Silicon Steel,

Quenched and Tempered, for Welded Pressure Vessels . . . . . . . . . . . . . . . 1289
SA-727/SA-727M Specification for Carbon Steel Forgings for Piping Components with Inherent

Notch Toughness . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1295
SA-731/SA-731M Specification for Seamless, Welded Ferritic, and Martensitic Stainless Steel

Pipe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1301
SA-736/SA-736M Specification for Pressure Vessel Plates, Low-Carbon Age-Hardening Nickel-

Cooper-Chromium-Molybdenum-Columbium Alloy Steel . . . . . . . . . . . . . . 1307
SA-737/SA-737M Specification for Pressure Vessel Plates, High-Strength Low-Alloy Steel . . . 1311
SA-738/SA-738M Specification for Pressure Vessel Plates, Heat-Treated, Carbon-Manganese-

Silicon Steel, for Moderate and Lower Temperature Service . . . . . . . . . . . 1315
SA-739 Specification for Steel Bars, Alloy, Hot-Wrought, for Elevated Temperature or

Pressure-Containing Parts, or Both . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1321
SA-745/SA-745M Practice for Ultrasonic Examination of Austenitic Steel Forgings . . . . . . . . . 1325
SA-747/SA-747M Specification for Steel Castings, Stainless, Precipitation Hardening . . . . . . . 1333
SA-748/SA-748M Specification for Statically Cast Chilled White Iron-Gray Iron Dual Metal Rolls

for Pressure Vessel Use . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1339
SA-749/SA-749M Specification for Steel, Strip, Carbon and High-Strength, Low-Alloy,

Hot-Rolled, General Requirements for . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1343
SA-751 Specification for Test Methods, Practices, and Terminology for Chemical

Analysis of Steel Products . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1355
SA-765/SA-765M Specification for Carbon Steel and Low-Alloy Steel Pressure-Vessel-

Component Forgings With Mandatory Toughness Requirements . . . . . . . 1363
SA-770/SA-770M Specification for Through-Thickness Tension Testing of Steel Plates for Spe-

cial Applications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1373
SA-781/SA-781M Specification for Castings, Steel and Alloy, Common Requirements, for Gen-

eral Industrial Use . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1379
SA-788/SA-788M Specification for Steel Forgings, General Requirements . . . . . . . . . . . . . . . . . 1399

vii



SA-789/SA-789M Specification for Seamless and Welded Ferritic/Austenitic Stainless Steel
Tubing for General Service . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1415

SA-790/SA-790M Specification for Seamless and Welded Ferritic/Austenitic Stainless Steel
Pipe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1421

SA-803/SA-803M Specification for Seamless and Welded Ferritic Stainless Steel Feedwater
Heater Tubes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1431

SA-813/SA-813M Specification for Single- or Double-Welded Austenitic Stainless Steel Pipe . 1439
SA-814/SA-814M Specification for Cold-Worked Welded Austenitic Stainless Steel Pipe . . . . 1451
SA-815/SA-815M Specification for Wrought Ferritic, Ferritic/Austenitic, and Martensitic

Stainless Steel Piping Fittings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1461
SA-832/SA-832M Specification for Pressure Vessel Plates, Alloy Steel, Chromium-

Molybdenum-Vandium . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1469
SA-834 Specification for Common Requirements for Iron Castings for General In-

dustrial Use . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1475
SA-836/SA-836M Specification for Titanium-Stabilized Carbon Steel Forgings for Glass-Lined

Piping and Pressure Vessel Service . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1481
SA-841/SA-841M Specification for Steel Plates for Pressure Vessels, Produced by Thermo-

Mechanical Control Process (TMCP) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1485
SA-874/SA-874M Specification for Ferritic Ductile Iron Castings Suitable for Low-Temperature

Service . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1495
SA-905 Specification for Steel Wire, Pressure Vessel Winding . . . . . . . . . . . . . . . . . . 1499
SA-941 Specification for Terminology Relating to Steel, Stainless Steel, Related Alloys,

and Ferroalloys . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1505
SA-960/SA-960M Specification for Common Requirements for Wrought Steel Piping Fittings 1515
SA-961/SA-961M Specification for Common Requirements for Steel Flanges, Forged Fittings,

Valves, and Parts for Piping Applications . . . . . . . . . . . . . . . . . . . . . . . . . . . 1529
SA-962/SA-962M Specification for Common Requirements for Steel Fasteners or Fastener

Materials, or Both, Intended for Use at any Temperature From Cryogenic to
the Creep Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1541

SA-965/SA-965M Specification for Steel Forgings, Austenitic, for Pressure and High-
Temperature Parts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1555

SA-985/SA-985M Specification for Steel Investment Castings General Requirements, for
Pressure-Containing Parts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1563

SA-995 Specification for Castings, Austenitic-Ferritic (Duplex) Stainless Steel, for
Pressure-Containing Parts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1585

SA-999/SA-999M Specification for General Requirements for Alloy and Stainless Steel Pipe . 1591
SA-1008/SA-1008M Specification for Steel, Sheet, Cold-Rolled, Carbon, Structural, High-Strength

Low-Alloy and High-Strength Low-Alloy With Improved Formability . . . 1603
SA-1010/SA-1010M Specification for Higher-Strength Martensitic Stainless Steel Plate, Sheet, and

Strip . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1613
SA-1011/SA-1011M Specification for Steel, Sheet and Strip, Hot-Rolled, Carbon, Structural, High-

Strength Low-Alloy, High-Strength Low-Alloy With Improved Formability,
and Ultra-High-Strength . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1617

SA-1016/SA-1016M Specification for General Requirements for Ferritic Alloy Steel, Austenitic
Alloy Steel, and Stainless Steel Tubes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1627

SA-1017/SA-1017M Specification for Pressure Vessel Plates, Alloy-Steel, Chromium-
Molybdenum-Tungsten . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1639

SF-568M Specification for Carbon and Alloy Steel Externally Threaded Metric Fasten-
ers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1643

SA/AS 1548 Specification for Fine Grained, Weldable Steel Plates for Pressure Equip-
ment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1655

SA/CSA-G40.21 Specification for Structural Quality Steels . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1657
SA/EN 10025-2 Specification for Hot Rolled Products of Structural Steels . . . . . . . . . . . . . . . 1659
SA/EN 10028-2 Specification for Flat Products Made of Steels for Pressure Purposes . . . . . 1661
SA/EN 10028-3 Specification for Flat Products Made of Steels For Pressure Purposes . . . . 1663
SA/EN 10028-4 Specification for Flat Products Made of Steels For Pressure Purposes . . . . 1665

viii



SA/EN 10028-7 Specification for Flat Products Made of Steels for Pressure Purposes . . . . . 1669
SA/EN 10088-2 Specification for Stainless Steels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1671
SA/EN 10216-2 Specification for Seamless Steel Tubes for Pressure Purposes . . . . . . . . . . . 1673
SA/EN 10217-1 Specification for Welded Steel Tubes for Pressure Purposes . . . . . . . . . . . . 1675
SA/GB 713 Specification for Steel Plates for Boilers and Pressure Vessels . . . . . . . . . . . 1677
SA/IS 2062 Specification for Steel for General Structural Purposes . . . . . . . . . . . . . . . . . 1679
SA/JIS G3118 Specification for Carbon Steel Plates for Pressure Vessels for Intermediate

and Moderate Temperature Service . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1681
SA/JIS G4303 Specification for Stainless Steel Bars . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1683
SA/JIS G5504 Specification for Heavy-Walled Ferritic Spheroidal Graphite Iron Castings for

Low Temperature Service . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1685
SA/NF A 36-215 Specification for Weldable Fine Grain Steels for Transportation of Dangerous

Substances . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1687

Mandatory Appendix I Standard Units for Use in Equations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1689

Mandatory Appendix II Basis for Use of Acceptable ASME, ASTM, and Non-ASTM Editions . . . . 1690

Mandatory Appendix III Guidelines on Multiple Marking of Materials . . . . . . . . . . . . . . . . . . . . . . . 1703

Mandatory Appendix IV Guidelines on the Approval of NewMaterials Under the ASME Boiler and
Pressure Vessel Code . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1705

Nonmandatory Appendix A Sources of Standards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1713

ix



ð15Þ LIST OF SECTIONS
SECTIONS
I Rules for Construction of Power Boilers

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

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

• Division 2 — Code for Concrete Containments
• Division 3 — Containments for Transportation and Storage of Spent Nuclear Fuel and High Level Radioactive
Material and Waste

• Division 5 — High Temperature Reactors

IV Rules for Construction of Heating Boilers

V Nondestructive Examination

VI Recommended Rules for the Care and Operation of Heating Boilers

VII Recommended Guidelines for the Care of Power Boilers

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

IX Welding, Brazing, and Fusing Qualifications

X Fiber-Reinforced Plastic Pressure Vessels

XI Rules for Inservice Inspection of Nuclear Power Plant Components

XII Rules for Construction and Continued Service of Transport Tanks

* The 2015 Edition of Section III is the last edition in which Section III, Division 1, Subsection NH, Class 1 Components in Elevated Temperature
Service, will be published. The requirements located within Subsection NH have been moved to Section III, Division 5, Subsection HB, Subpart B
for the elevated temperature construction of Class A components.

x



INTERPRETATIONS

Interpretations of the Code have historically been posted in January and July at http://cstools.asme.org/interpreta-
tions.cfm. Interpretations issued during the previous two calendar years are included with the publication of the applic-
able Section of the Code in the 2015 Edition. Interpretations of Section III, Divisions 1 and 2 and Section III Appendices
are included with Subsection NCA.

Following the 2015 Edition, interpretations will not be included in editions; they will be issued in real time in ASME's
Interpretations Database at http://go.asme.org/Interpretations. Historical BPVC interpretations may also be found in
the Database.

CODE CASES

The Boiler and Pressure Vessel Code committees meet 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 that have been adopted will appear in the
appropriate 2015 Code Cases book: “Boilers and Pressure Vessels” or “Nuclear Components.” Supplements will be sent
or made available automatically to the purchasers of the Code Cases books up to the publication of the 2017 Code.

xi



ð15Þ 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 (IV)
(e) Committee on Nondestructive Examination (V)
(f) Committee on Pressure Vessels (VIII)
(g) Committee on Welding, Brazing, and Fusing (IX)
(h) Committee on Fiber-Reinforced Plastic Pressure Vessels (X)
(i) Committee on Nuclear Inservice Inspection (XI)
(j) Committee on Transport Tanks (XII)
(k) 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 judgement refers to tech-
nical 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 pressure relief.
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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 an ASME 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.
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STATEMENT OF POLICY ON THE USE OF THE 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 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 Certificates of
Authorization. It is the aim of the Society to maintain the standing of the Certification Mark for the benefit of the users,
the enforcement jurisdictions, and the holders of the 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

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 state-
ments or implications that might so indicate. An organization holding the Certification Mark and/or a Certificate of
Authorization may state in advertising literature that items, constructions, or activities “are built (produced or per-
formed) or activities conducted in accordance with the requirements of the ASME Boiler and Pressure Vessel Code,”
or “meet the requirements of the ASME Boiler and Pressure Vessel Code.”An ASME corporate logo shall not be used
by any organization other than ASME.
The 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 Certification Mark who may also use the facsimile in advertising to show that clearly spe-
cified items will carry the Certification Mark. General usage is permitted only when all of a manufacturer’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 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 official Certification Mark
described in the governing Section of the Code.
Markings such as “ASME,” “ASME Standard,” or any other marking including “ASME” or the 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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ð15ÞSUBMITTAL OF TECHNICAL INQUIRIES TO THE BOILER AND
PRESSURE VESSEL STANDARDS COMMITTEES

1 INTRODUCTION

(a) The following information provides guidance to Code users for submitting technical inquiries to the committees.
See Guideline on the Approval of New Materials Under the ASME Boiler and Pressure Vessel Code in Section II, Parts C
and D for additional requirements for requests involving adding new materials to the Code. Technical inquiries include
requests for revisions or additions to the Code rules, requests for Code Cases, and requests for Code Interpretations, as
described below.

(1) Code Revisions. Code revisions are considered to accommodate technological developments, address administra-
tive requirements, incorporate Code Cases, or to clarify Code intent.

(2) Code Cases. Code Cases represent alternatives or additions to existing Code rules. Code Cases are written as a
question and reply, and are usually intended to be incorporated into the Code at a later date. When used, Code Cases
prescribe mandatory requirements in the same sense as the text of the Code. However, users are cautioned that not
all jurisdictions or owners automatically accept Code Cases. The most common applications for Code Cases are:

(-a) to permit early implementation of an approved Code revision based on an urgent need

(-b) to permit the use of a new material for Code construction

(-c) to gain experience with new materials or alternative rules prior to incorporation directly into the Code

(3) Code Interpretations. Code Interpretations provide clarification of the meaning of existing rules in the Code, and
are also presented in question and reply format. Interpretations do not introduce new requirements. In cases where
existing Code text does not fully convey the meaning that was intended, and revision of the rules is required to support
an interpretation, an Intent Interpretation will be issued and the Code will be revised.

(b) The Code rules, Code Cases, and Code Interpretations established by the committees are not to be considered as
approving, recommending, certifying, or endorsing any proprietary or specific design, or as limiting in any way the free-
dom of manufacturers, constructors, or owners to choose any method of design or any form of construction that con-
forms to the Code rules.

(c) Inquiries that do not comply with these provisions or that do not provide sufficient information for a committee’s
full understanding may result in the request being returned to the inquirer with no action.

2 INQUIRY FORMAT

Submittals to a committee shall include:

(a) Purpose. Specify one of the following:

(1) revision of present Code rules

(2) new or additional Code rules

(3) Code Case

(4) Code Interpretation

(b) Background. Provide the information needed for the committee’s understanding of the inquiry, being sure to in-
clude reference to the applicable Code Section, Division, edition, addenda (if applicable), paragraphs, figures, and tables.
Preferably, provide a copy of the specific referenced portions of the Code.

(c) Presentations. The inquirer may desire or be asked to attend a meeting of the committee to make a formal presen-
tation or to answer questions from the committee members with regard to the inquiry. Attendance at a committee meet-
ing shall be at the expense of the inquirer. The inquirer’s attendance or lack of attendance at a meeting shall not be a
basis for acceptance or rejection of the inquiry by the committee.
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3 CODE REVISIONS OR ADDITIONS

Requests for Code revisions or additions shall provide the following:
(a) Proposed Revisions or Additions. For revisions, identify the rules of the Code that require revision and submit a copy

of the appropriate rules as they appear in the Code, marked up with the proposed revision. For additions, provide the
recommended wording referenced to the existing Code rules.
(b) Statement of Need. Provide a brief explanation of the need for the revision or addition.
(c) Background Information. Provide background information to support the revision or addition, including any data

or changes in technology that form the basis for the request that will allow the committee to adequately evaluate the
proposed revision or addition. Sketches, tables, figures, and graphs should be submitted as appropriate. When applic-
able, identify any pertinent paragraph in the Code that would be affected by the revision or addition and identify para-
graphs in the Code that reference the paragraphs that are to be revised or added.

4 CODE CASES

Requests for Code Cases shall provide a Statement of Need and Background Information similar to that defined in 3(b)
and 3(c), respectively, for Code revisions or additions. The urgency of the Code Case (e.g., project underway or imminent,
new procedure, etc.) must be defined and it must be confirmed that the request is in connection with equipment that will
bear the Certification Mark, with the exception of Section XI applications. The proposed Code Case should identify the
Code Section and Division, and be written as a Question and a Reply in the same format as existing Code Cases. Requests
for Code Cases should also indicate the applicable Code editions and addenda (if applicable) to which the proposed Code
Case applies.

5 CODE INTERPRETATIONS

(a) Requests for Code Interpretations shall provide the following:
(1) Inquiry. Provide a condensed and precise question, omitting superfluous background information and, when

possible, composed in such a way that a “yes” or a “no” Reply, with brief provisos if needed, is acceptable. The question
should be technically and editorially correct.

(2) Reply. Provide a proposed Reply that will clearly and concisely answer the Inquiry question. Preferably, the Reply
should be “yes” or “no,” with brief provisos if needed.

(3) Background Information. Provide any background information that will assist the committee in understanding
the proposed Inquiry and Reply.
(b) Requests for Code Interpretations must be limited to an interpretation of a particular requirement in the Code or a

Code Case. The committee cannot consider consulting type requests such as the following:
(1) a review of calculations, design drawings, welding qualifications, or descriptions of equipment or parts to de-

termine compliance with Code requirements;
(2) a request for assistance in performing any Code-prescribed functions relating to, but not limited to, material

selection, designs, calculations, fabrication, inspection, pressure testing, or installation;
(3) a request seeking the rationale for Code requirements.

6 SUBMITTALS

Submittals to and responses from the committees shall meet the following:
(a) Submittal. Inquiries from Code users shall be in English and preferably be submitted in typewritten form; however,

legible handwritten inquiries will also be considered. They shall include the name, address, telephone number, fax num-
ber, and e-mail address, if available, of the inquirer and be mailed to the following address:
Secretary
ASME Boiler and Pressure Vessel Committee
Two Park Avenue
New York, NY 10016-5990
As an alternative, inquiries may be submitted via e-mail to: SecretaryBPV@asme.org or via our online tool at

http://go.asme.org/InterpretationRequest.
(b) Response. The Secretary of the appropriate committee shall acknowledge receipt of each properly prepared in-

quiry and shall provide a written response to the inquirer upon completion of the requested action by the committee.
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B. F. Hantz
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D. L. Kurle
M. D. Lower
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A. Mann
G. A. Miller
C. Nadarajah
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P. L. Sturgill

E. A. Whittle

K. Oyamada, Delegate

W. J. Bees, Contributing Member
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J. C. Sowinski
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D. B. Stewart
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R. Uebel
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S. R. Babka
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R. Mahadeen
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R. Uebel
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G. G. Karcher
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A. P. Maslowski, Staff Secretary
L. P. Antalffy
R. C. Biel
P. N. Chaku
R. Cordes
L. Fridlund
D. M. Fryer
A. H. Honza
J. A. Kapp
J. Keltjens
A. K. Khare
N. McKie
S. C. Mordre

G. T. Nelson
E. A. Rodriguez
E. D. Roll
K. C. Simpson, Jr.
D. L. Stang
F. W. Tatar
S. Terada
J. L. Traud
R. Wink
K.-J. Young
K. Oyamada, Delegate
R. M. Hoshman, Contributing
Member

G. J. Mraz, Contributing Member
D. J. Burns, Honorary Member
E. H. Perez, Honorary Member

Subgroup on Materials (BPV VIII)

J. F. Grubb, Chair
J. Cameron, Vice Chair
P. G. Wittenbach, Secretary
A. Di Rienzo
J. D. Fritz
M. Katcher
M. Kowalczyk
W. M. Lundy
J. Penso
D. W. Rahoi

R. C. Sutherlin

E. Upitis

K. Xu

K. Oyamada, Delegate

G. S. Dixit, Contributing Member
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Member
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D. L. Kurle, Chair
K. Xu, Vice Chair
R. J. Basile
W. S. Jacobs
M. D. Rana
F. L. Richter
K. Subramanian
D. A. Swanson

J. P. Swezy, Jr.

E. Upitis

J. Vattappilly

K. Oyamada, Delegate

K. Mokhtarian, Contributing
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Subgroup on Graphite Pressure Equipment (BPV VIII)
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R. W. Mikitka, Chair
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M. S. Shelton
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P. N. Chaku

J. A. Kapp
A. K. Khare

Task Group on Impulsively Loaded Vessels (BPV VIII)

E. A. Rodriguez, Chair
P. O. Leslie, Secretary
G. A. Antaki
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T. A. Duffey
B. L. Haroldsen
K. Hayashi
D. Hilding
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R. A. Leishear
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Subgroup on Interpretations (BPV VIII)
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COMMITTEE ON WELDING, BRAZING, AND FUSING (BPV IX)
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D. A. Bowers, Vice Chair
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M. Bernasek
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J. G. Feldstein
P. D. Flenner
S. E. Gingrich
R. M. Jessee
J. S. Lee
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T. Melfi
W. F. Newell, Jr.
A. S. Olivares
D. K. Peetz
M. J. Pischke
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M. B. Sims
M. J. Stanko
P. L. Sturgill
J. P. Swezy, Jr.
P. L. Van Fosson
R. R. Young
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S. Raghunathan, Contributing
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Member
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M. J. Pischke, Chair
E. W. Beckman
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A. F. Garbolevsky
A. R. Nywening
J. P. Swezy, Jr.

Subgroup on General Requirements (BPV IX)

P. L. Sturgill, Chair
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J. P. Bell
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P. R. Evans
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R. M. Jessee

A. S. Olivares
D. K. Peetz
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K. R. Willens
E. W. Woelfel
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Subgroup on Materials (BPV IX)

M. Bernasek, Chair
T. Anderson
J. L. Arnold
M. L. Carpenter
E. Cutlip
S. S. Fiore
S. E. Gingrich
L. Harbison
R. M. Jessee

C. C. Kim
T. Melfi
M. J. Pischke
C. E. Sainz
W. J. Sperko
M. J. Stanko
P. L. Sturgill
R. R. Young
V. G. V. Giunto, Delegate

Subgroup on Performance Qualification (BPV IX)

D. A. Bowers, Chair
M. J. Rice, Secretary
M. A. Boring
R. B. Corbit
P. D. Flenner
K. L. Hayes

J. S. Lee

W. M. Lundy

T. Melfi

E. G. Reichelt

M. B. Sims

Subgroup on Plastic Fusing (BPV IX)

M. L. Carpenter, Chair
D. Burwell
J. M. Craig
M. Ghahremani
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R. M. Jessee
J. Johnston, Jr.
E. W. McElroy
J. E. O’Sullivan
E. G. Reichelt
M. J. Rice

S. Schuessler

P. L. Sturgill

J. P. Swezy, Jr.
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E. W. Woelfel
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J. C. Minichiello, Contributing
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Member
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M. Bernasek
M. A. Boring
L. Harbison
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S. Raghunathan

M. B. Sims
W. J. Sperko
S. A. Sprague
J. P. Swezy, Jr.
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(BPV X)
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J. L. Bustillos
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D. H. Hodgkinson
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T. L. Chan
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P. C. Riccardella, Honorary Member

xxix



Executive Committee (BPV XI)
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R. L. Crane, Staff Secretary
W. H. Bamford
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D. M. Kang
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L. Q. Liu
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C. L. Peng
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Z. Y. Xu
Q. Yin
K. Zhang
Y. Zhang
Z. M. Zhong
L. L. Zou
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C. A. Spletter, Secretary
H.-R. Bath
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U. Jendrich
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X. Schuler
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Subgroup on Evaluation Standards (SG-ES) (BPV XI)

W. H. Bamford, Chair
G. L. Stevens, Secretary
H. D. Chung
R. C. Cipolla
G. H. DeBoo
R. L. Dyle
B. R. Ganta
T. J. Griesbach
K. Hasegawa
K. Hojo
D. N. Hopkins
K. Koyama

D. R. Lee
Y. Li
R. O. McGill
H. S. Mehta
K. Miyazaki
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J. C. Poehler
S. Ranganath
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T. V. Vo
K. R. Wichman
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S. A. Kleinsmith
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D. V. Sommerville
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D. R. Lee

Y. Li
H. S. Mehta
G. A. A. Miessi
K. Miyazaki
R. K. Qashu
S. Ranganath
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D.-J. Shim
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D. L. Rudland, Alternate

Task Group on Evaluation Procedures for Degraded Buried Pipe
(WG-PFE) (BPV XI)
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J. C. Spanner, Jr., Chair
D. R. Cordes, Secretary
D. Alley
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C. B. Cheezem
F. E. Dohmen
D. O. Henry
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D. O. Henry

J. W. Houf
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S. B. Brown
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R. Clow
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S. L. McCracken
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ð15ÞPREFACE

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

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

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

“ASME Subcommittee appointed to confer with ASTM,” (1916).
“Because of this cooperation the specifications of the 1918 Edition of the ASME Boiler Code were more nearly in agree-

ment with ASTM specifications. In the 1924 Edition of the Code, 10 specifications were in complete agreement with ASTM
specifications, 4 in substantial agreement and 2 covered materials for which ASTM had no corresponding specifications.”

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

“Section II was brought into agreement with changes made in the latest ASTM specifications since 1921,” (1932).
“The Subcommittee on Material Specifications arranged for the introduction of the revisions of many of the specifications

so that they would agree with the latest form of the earlier ASTM specifications...,” (1935).
From the preceding, it is evident that many of the material specifications were prepared by the Boiler and Pressure

Vessel Code Committees, then subsequently, by cooperative action, modified and identified as ASTM specifications. Sec-
tion II, Parts A and B, currently contain many material specifications which are identical with the corresponding ASTM
specifications and some which have been modified for Code usage. Many of these specifications are published in dual
format. That is, they contain both U.S. Customary units and SI units. The metrication protocols followed in the specifica-
tions are those adopted by ASTM, and are usually to the rules of IEEE/ASTM 10-1997 Standard for the Use of the Inter-
national System of Units (SI): The Modern Metric System.

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

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

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

To assure that there will be a clear understanding on the part of the users of Section II, ASME publishes both the iden-
tical specifications and those amended for Code usage in three parts 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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ð15Þ 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:

None in this Edition.

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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SUMMARY OF CHANGES

After publication of the 2015 Edition, Errata to the BPV Code may be posted on the ASMEWeb site to provide corrections
to incorrectly published items, or to correct typographical or grammatical errors in the BPV Code. Such Errata shall be
used on the date posted.

Information regarding Special Notices and Errata is published by ASME at http://go.asme.org/BPVCerrata.

Changes given below are identified on the pages by a margin note, (15), placed next to the affected area.

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

Page Location Change (Record Number)

x List of Sections Revised

xii Foreword (1) Revised
(2) New footnote added by errata (13-860)

xv Submittal of Technical
Inquiries to the Boiler
and Pressure Vessel
Standards Committees

In last line of 6(a), URL revised

xvii Personnel Updated

xxxiv ASTM Personnel Updated

xxxv Preface Penultimate paragraph editorially revised

xliv Specification Removal Updated

85 SA-20/SA-20M Revised (13-1727)

141 SA-31 Revised (14-691)

147 SA-36/SA-36M Paragraph 7.2 revised (14-682)

243 SA-182/SA-182M Revised (08-1150)

265 SA-193/SA-193M Revised (12-2250)

279 SA-194/SA-194M Revised (12-2251)

313 SA-213/SA-213M (1) Paragraph 6.2.2 revised (14-254)
(2) In Table 5 “T22” corrected by errata to “T36” (14-2064)

371 SA-240/SA-240M Revised (13-1400)

385 SA-249/SA-249M Revised (08-1152)

427 SA-268/SA-268M Revised (14-1246)

465 SA-302/SA-302M In the subtitle “a Note” added and reference to Table 1 corrected by
errata to Table 2 (13-1806)

469 SA-307 Revised (12-2252)

481 SA-312/SA-312M Revised (04-978)

493 SA-320/SA-320M Revised (12-2253)

501 SA-325 Revised (12-2254)
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Page Location Change (Record Number)

593 SA-354 Revised (12-2255)

601 SA-358/SA-358M Revised (13-2183)

775 SA-437/SA-437M Revised (12-2256)

779 SA-449 Revised (12-2257)

787 SA-450/SA-450M Revised (14-1761)

805 SA-453/SA-453M Revised (12-2258)

825 SA-479/SA-479M Revised (04-219)

835 SA-480/SA-480M Revised (02-3132, 13-2211)

863 SA-484/SA-484M Revised (02-3181)

971 SA-537/SA-537M Revised (13-1728)

975 SA-540/SA-540M Revised (12-2259)

1193 SA-671/SA-671M Revised (02-3142)

1201 SA-672/SA-672M Revised (13-2194)

1215 SA-688/SA-688M Revised (12-2115)

1307 SA-736/SA-736M Revised (13-1147)

1315 SA-738/SA-738M Revised (13-236)

1431 SA-803/SA-803M Revised (12-2116)

1469 SA-832/SA-832M Revised (13-1148)

1485 SA-841/SA-841M Revised (13-1729)

1627 SA-1016/SA-1016M Revised (13-2185)

1659 SA/EN 10025-2 In the title page and coversheet subtitle, “04” corrected by errata to
“2004” (14-2451)

1661 SA/EN 10028-2 Paragraph 3.1 specification reference corrected by errata (13-1741,
14-2451)

1677 SA/GB 713 Revised (14-1592)

1687 SA/NF A 36-215 Last line of para. 1.1 and second line of para.1.2 corrected by errata
(14-1759)

1690 Mandatory Appendix II (1) Table II-200-1 revised (14-453)
(2) Table II-200-2 for SA/CSA-G40.21 last column corrected by

errata (13-1741)
(3) Table II-200-2 revised (14-351)

1705 Mandatory Appendix IV (1) IV-800 revised (13-430, 14-145)
(2) Table IV-800-1 added (13-430)
(3) IV-900 revised (13-430)
(4) IV-1400 revised (13-430)
(5) IV-1500 revised (12-2363)
(6) Table IV-1500 added (12-2363)

1713 Nonmandatory
Appendix A

Revised (13-890)

NOTE: Volume 63 of the Interpretations to Section II, Part A of the ASME Boiler and Pressure Vessel Code follows the last
page of Section II, Part A.
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LIST OF CHANGES IN RECORD NUMBER ORDER

Record Number Change

02-3132 Updated SA-480/SA-480M to 2013b version of ASTM A480/A480M.
02-3142 Updated SA-671/SA-671M to 2014 version of ASTM A671/A671M.
02-3181 Updated SA-484/SA-484M to later 2013a version of ASTM A484/A484M.
04-219 Updated SA-479/SA-479M to later 2013b version of ASTM A479/A479M.
04-978 Updated SA-312/SA-312M to 2013b version of ASTM A312/A312M.
06-1155 Updated SA-450/SA-450M to 2004a version of ASTM A450/A450M.
08-1152 Updated SA-249/SA-249M to later 2014 version of ASTM A249/A249M.
12-1363 Replaced the weldability paragraph IV-1500 of Appendix IV, with new requirements.
12-2115 Updated SA-688/SA-688M to later 2012 version of ASTM A688/A688M.
12-2116 Updated SA-803/SA-803M to later 2012 version of ASTM A803/A803M.
12-2250 Updated SA-193/SA-193M to 2012b version of ASTM A193/A193M.
12-2251 Updated SA-194/SA-194M to 2012 version of ASTM A194/A194M.
12-2252 Updated SA-307 to 2010 version of ASTM A307 except for the deletion of the term "private la-

bel distributor” and “as applicable” in para. 13.1.1.
12-2253 Updated SA-320/SA-320M to 2011a version of ASTM A320/A320M.
12-2254 Updated SA-325 to 2010 version of ASTM A325 except for the deletion of the term “private la-

bel distributor" in paras. 15.1 and 15.5.
12-2255 Updated SA-354 to 2011 version of ASTM A354 except for the deletion of the term "private la-

bel distributor” in paras. 15.1 and 15.3.5.
12-2256 Updated SA-437/SA-437M to 2012 version of ASTM A437/A437M.
12-2257 Updated SA-449 to 2010 version of ASTM A449, except for requiring that all mating fastener

components be coated by the same zinc coating process in para. 5.1.4, the removal of reference
to bolts in para. 6.4 and the deletion of the term “private label distributor” in paras. 16.1 and
16.3.2.

12-2258 Updated SA-453/SA-453M to 2012 version of ASTM A453/A453M.
12-2259 Updated SA-540/SA-540M to 2011 version of ASTM A540/A540M.
13-236 Updated SA-738/SA-738M to 2012a version of ASTM A738/A738M.
13-430 Revised Appendix IV to specify test methods and precision requirements for data required by

Appendix IV.
13-860 In the Foreword, the subtitle has been deleted and replaced with an ANSI disclaimer as a foot-

note.
13-890 Updated Appendix A list of standards organizations' contact information.
13-1147 Updated SA-736/SA-736M to 2012 version of ASTM A736/A736M.
13-1148 Updated SA-832/SA-832M to 2010 version of ASTM A832/A832M.
13-1727 Updated SA-20/SA-20M to 2013 version of ASTM A20/A20M.
13-1728 Updated SA-537/SA-537M to 2013 version of ASTM A537/A537M.
13-1729 Updated SA-841/SA-841M to 2013 version of ASTM A841/A841M.
13-1741 Updated SA/EN 10028-2 and Table II-200-2 for SA/CSA-G40.21 corrected by errata.
13-1806 Updated SA-302/SA-302M coversheet and Table II-200-1 “a Note” and reference to “Table 1”

corrected by errata to “Table 2.”
13-2183 Updated SA-358/SA-358M to 2014 version of ASTM A358/A358M.
13-2185 Updated SA-1016/SA-1016M to 2014 version of ASTM A1016/A1016M.
13-2194 Updated SA-672/SA-672M to 2014 version of ASTM A672/A672M.
13-2211 Revised Table A1.1 of SA-480/SA-480M.
14-145 Revised Appendix IV, para. IV-800.
14-254 Revised SA-213/SA-213M, para. 6.2.2 to include UNS S30432.
14-682 Updated SA-36/SA-36M, para. 7.2 revised.
14-691 Updated SA-31 to 2014 version of ASTM A31.
14-1246 Updated SA-268/SA-268M to 2010 version of ASTM A268/A268M.
14-1592 Updated SA/GB 713 para.1.4, comma added.
14-1759 Updated SA/NF A 36-215 coversheet corrected by errata.
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Record Number Change

14-1761 Updated SA-450/SA-450M to 2010 version of ASTM A450/A450M.
14-2064 Updated SA-213/SA-213M by errata to correct Table 5 grade designation T22" to "T36.
14-2451 Corrected by errata the year-date in the subtitle of SA/EN 10025-2 specification and the spec-

ification reference in the SA/EN 10028-2 specification.
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CROSS-REFERENCING AND STYLISTIC CHANGES IN THE BOILER
AND PRESSURE VESSEL CODE

There have been structural and stylistic changes to BPVC, starting with the 2011 Addenda, that should be noted to aid
navigating the contents. The following is an overview of the changes:

Subparagraph Breakdowns/Nested Lists Hierarchy

• First-level breakdowns are designated as (a), (b), (c), etc., as in the past.
• Second-level breakdowns are designated as (1), (2), (3), etc., as in the past.
• Third-level breakdowns are now designated as (-a), (-b), (-c), etc.
• Fourth-level breakdowns are now designated as (-1), (-2), (-3), etc.
• Fifth-level breakdowns are now designated as (+a), (+b), (+c), etc.
• Sixth-level breakdowns are now designated as (+1), (+2), etc.

Footnotes

With the exception of those included in the front matter (roman-numbered pages), all footnotes are treated as end-
notes. The endnotes are referenced in numeric order and appear at the end of each BPVC section/subsection.

Submittal of Technical Inquiries to the Boiler and Pressure Vessel Standards Committees

Submittal of Technical Inquiries to the Boiler and Pressure Vessel Standards Committees has been moved to the front
matter. This information now appears in all Boiler Code Sections (except for Code Case books).

Cross-References

It is our intention to establish cross-reference link functionality in the current edition and moving forward. To facil-
itate this, cross-reference style has changed. Cross-references within a subsection or subarticle will not include the des-
ignator/identifier of that subsection/subarticle. Examples follow:

• (Sub-)Paragraph Cross-References. The cross-references to subparagraph breakdowns will follow the hierarchy of
the designators under which the breakdown appears.
– If subparagraph (-a) appears in X.1(c)(1) and is referenced in X.1(c)(1), it will be referenced as (-a).
– If subparagraph (-a) appears in X.1(c)(1) but is referenced in X.1(c)(2), it will be referenced as (1)(-a).
– If subparagraph (-a) appears in X.1(c)(1) but is referenced in X.1(e)(1), it will be referenced as (c)(1)(-a).
– If subparagraph (-a) appears in X.1(c)(1) but is referenced in X.2(c)(2), it will be referenced as X.1(c)(1)(-a).

• Equation Cross-References. The cross-references to equations will follow the same logic. For example, if eq. (1) ap-
pears in X.1(a)(1) but is referenced in X.1(b), it will be referenced as eq. (a)(1)(1). If eq. (1) appears in X.1(a)(1) but
is referenced in a different subsection/subarticle/paragraph, it will be referenced as eq. X.1(a)(1)(1).
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SPECIFICATION FOR GENERAL REQUIREMENTS FOR
ROLLED STRUCTURAL STEEL BARS, PLATES,

SHAPES, AND SHEET PILING

SA-6/SA-6M

(Identical with ASTM Specification A 6/A 6M-07.)

1. Scope
1.1 This general requirements specification covers a

group of common requirements that, unless otherwise spec-
ified 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 Title of Specification

A 36/A 36M Carbon Structural Steel
A 131/A 131M Structural Steel for Ships
A 242/A 242M High-Strength Low-Alloy Structural

Steel
A 283/A 283M Low and Intermediate Tensile Strength

Carbon Steel Plates
A 328/A 328M Steel Sheet Piling
A 514/A 514M High-Yield Strength, Quenched and

Tempered Alloy Steel Plate Suitable
for Welding

A 529/A 529M High-Strength Carbon-Manganese Steel
of Structural Quality

A 572/A 572M High-Strength Low-Alloy Columbium-
Vanadium Steel

A 573/A 573M Structural Carbon Steel Plates of
Improved Toughness

A 588/A 588M High-Strength Low-Alloy Structural
Steel with 50 ksi (345 MPa) Mini-
mum Yield Point to 4 in. [100 mm]
Thick

A 633/A 633M Normalized High-Strength Low-Alloy
Structural Steel Plates

A 656/A 656M Hot-Rolled Structural Steel, High-
Strength Low-Alloy Plate with
Improved Formability

A 678/A 678M Quenched-and-Tempered Carbon and
High-Strength Low-Alloy Structural
Steel Plates

A 690/A 690M High-Strength Low-Alloy Steel H-Piles
and Sheet Piling for Use in Marine
Environments

ASTM
Designation Title of Specification

A 709/A 709M Carbon and High-Strength Low-Alloy
Structural Steel Shapes, Plates, and
Bars and Quenched-and-Tempered
Alloy Structural Steel Plates for
Bridges

A 710/A 710M Age-Hardening Low-Carbon Nickel-
Copper-Chromium-Molybdenum-
Columbium Alloy Structural Steel
Plates

A 769/A 769M Carbon and High-Strength Electric
Resistance Welded Steel Structural
Shapes

A 786/A 786M Rolled Steel Floor Plates
A 808/A 808M High-Strength Low-Alloy Carbon, Man-

ganese, Columbium, Vanadium Steel
of Structural Quality with Improved
Notch Toughness

A 827/A 827M Plates, Carbon Steel, for Forging and
Similar Applications

A 829/A 829M Plates, Alloy Steel, Structural Quality
A 830/A 830M Plates, Carbon Steel, Structural Quality,

Furnished to Chemical Composition
Requirements

A 852/A 852M Quenched and Tempered Low-Alloy
Structural Steel Plate with 70 ksi
[485 MPa] Minimum Yield Strength
to 4 in. [100 mm] Thick

A 857/A 857M Steel Sheet Piling, Cold Formed, Light
Gage

A 871/A 871M High-Strength Low Alloy Structural
Steel Plate with Atmospheric Corro-
sion Resistance

A 913/A 913M Specification for High-Strength Low-
Alloy Steel Shapes of Structural
Quality, Produced by Quenching and
Self-Tempering Process (QST)

A 945/A 945M Specification for High-Strength Low-
Alloy Structural Steel Plate with
Low Carbon and Restricted Sulfur
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ASTM
Designation Title of Specification

for Improved Weldability, Formabil-
ity, and Toughness

A 950/A 950M Specification for Fusion Bonded
Epoxy-Coated Structural Steel H-
Piles and Sheet Piling

A 992/A 992M Specification for Steel for Structural
Shapes for Use in Building Framing

A 1026 Specification for Alloy Steel Structural
Shapes for Use in Building Framing

A 1043/A 1043M Specification for Structural Steel with
Low Yield to Tensile Ratio for Use
in Buildings

1.2 Annex A1 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. Confor-
mance to Annex A1 is mandatory when the “M” specifica-
tion 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 pro-
files.

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

1.5 Appendix X2 provides information on the variabil-
ity 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.

1.9 In case of any conflict in requirements, the require-
ments of the applicable product specification prevail over
those of this general requirements specification.

1.10 Additional requirements that are specified in the
purchase 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 near-
est unit in the right-hand place of figures used in expressing

the limiting values in accordance with the rounding method
of Practice E 29.

1.12 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 are not exact equivalents; therefore, each
system is to be used independently of the other, without
combining values in any way.

1.13 This general requirements specification and the
applicable product specification are expressed in both inch-
pound units and SI units; however, unless the order speci-
fies the applicable “M” specification designation (SI units),
the structural product is furnished to inch-pound units.

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

2. Referenced Documents
2.1 ASTM Standards:

A 370 Test Methods and Definitions for Mechanical Test-
ing of Steel Products

A 673/A 673M Specification for Sampling Procedure for
Impact Testing of Structural Steel

A 700 Practices for Packaging, Marking, and Loading
Methods for Steel Products for Shipment

A 751 Test Methods, Practices, and Terminology for
Chemical Analysis of Steel Products

A 829/A 829M Specification for Alloy Structural Steel
Plates

A 941 Terminology Relating to Steel, Stainless Steel,
Related Alloys, and Ferroalloys

E 29 Practice for Using Significant Digits in Test Data to
Determine Conformance with Specifications

E 112 Test Methods for Determining Average Grain Size
E 208 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 Mild Steel Covered Arc-Welding Electrodes
A5.5 Low-Alloy Steel Covered Arc-Welding Electrodes

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 AIAG Standard:
AIAG B-1 Bar Code Symbology Standard




