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(16) FOREWORD
 Responding to evident need and at the request of The American Society of Mechanical Engineers,the American Standards Association initiated Project B31 in March 1926, with ASME as soleadministrative sponsor. The breadth of the field involved required that membership of theSectional Committee be drawn from some 40 engineering societies, industries, governmentbureaus, institutes, and trade associations.
 Initial publication in 1935 was as the American Tentative Standard Code for Pressure Piping.Revisions from 1942 through 1955 were published as American Standard Code for PressurePiping, ASA B31.1. It was then decided to publish as separate documents the various industrySections, beginning with ASA B31.8-1955, Gas Transmission and Distribution Piping Systems.The first Petroleum Refinery Piping Code Section was designated ASA B31.3-1959. ASA B31.3revisions were published in 1962 and 1966.
 In 1967–1969, the American Standards Association became first the United States of AmericaStandards Institute, then the American National Standards Institute. The Sectional Committeebecame American National Standards Committee B31 and the Code was renamed the AmericanNational Standard Code for Pressure Piping. The next B31.3 revision was designatedANSI B31.3-1973. Addenda were published through 1975.
 A draft Code Section for Chemical Plant Piping, prepared by Section Committee B31.6, wasready for approval in 1974. It was decided, rather than have two closely related Code Sections,to merge the Section Committees and develop a joint Code Section, titled Chemical Plant andPetroleum Refinery Piping. The first edition was published as ANSI B31.3-1976.
 In this Code, responsibility for piping design was conceptually integrated with that for theoverall processing facility, with safeguarding recognized as an effective safety measure. Threecategories of Fluid Service were identified, with a separate Chapter for Category M Fluid Service.Coverage for nonmetallic piping was introduced. New concepts were better defined in fiveAddenda, the fourth of which added Appendix M, a graphic aid to selection of the proper FluidService category.
 The Standards Committee was reorganized in 1978 as a Committee operating under ASMEprocedures with ANSI accreditation. It is now the ASME Code for Pressure Piping, B31 Committee.Section committee structure remains essentially unchanged.
 The second edition of Chemical Plant and Petroleum Refinery Piping was compiled from the1976 Edition and its five Addenda, with nonmetal requirements editorially relocated to a separateChapter. Its new designation was ANSI/ASME B31.3-1980.
 Section Committee B31.10 had a draft Code for Cryogenic Piping ready for approval in 1981.Again, it was decided to merge the two Section Committees and develop a more inclusive Codewith the same title. The work of consolidation was partially completed in theANSI/ASME B31.3-1984 Edition.
 Significant changes were made in Addenda to the 1984 Edition: integration of cryogenic require-ments was completed; a new stand-alone Chapter on high-pressure piping was added; andcoverage of fabrication, inspection, testing, and allowable stresses was reorganized. The newEdition was redesignated as ASME/ANSI B31.3-1987 Edition.
 Addenda to the subsequent five Editions, published at three-year intervals, were primarilyused to keep the Code up to date. New Appendices were added, however, on requirements forbellows expansion joints, estimating service life, submittal of Inquiries, aluminum flanges, andquality control in the 1990, 1993, 1999, and 2002 Editions, all designated as ASME B31.3.
 In a program to clarify the application of all Sections of the Code for Pressure Piping, changeswere made in the Introduction and Scope statements of the 1996 Edition, and its title was changedto Process Piping.
 Under direction of ASME Codes and Standards management, metric units of measurementwere emphasized. With certain exceptions, SI metric units were listed first in the 1996 Editionand were designated as the standard. Instructions for conversion were given where metric data
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were not available. U.S. Customary units also were given. By agreement, either system may havebeen used.
 Beginning with the 2004 Edition, the publication cycle of ASME B31.3 was changed to biennial.Other changes made in the 2004 Edition included the introduction of the weld joint strengthreduction factor, W, and the additions of new Appendix P, Alternative Rules for Evaluating StressRange, and Appendix S, Piping System Stress Analysis Examples.
 Changes that were made to the 2006 and 2008 Editions of ASME B31.3 included the requirementthat valves have blowout-proof stems and the addition of a definition for elevated temperaturefluid service, respectively. The most significant change that was made to the 2010 Edition ofASME B31.3 was the addition of Chapter X, High Purity Piping. In the 2012 Edition, Tables A-1Mand A-2M were added to Appendix A that give allowable design values in SI metric units, andAppendix N, Application of ASME B31.3 Internationally, was also added.
 For the 2016 Edition, the allowable design values in SI metric units as shown in Tables A-1Mand A-2M were changed from for information only to values that may be used to meet therequirements of the Code.
 In this Edition, SI metric units are given first, with U.S. Customary units in parentheses.Table K-1 in Appendix K, and Tables C-1 and C-6 in Appendix C, are exceptions, containing onlyU.S. Customary units. The allowable design values in Tables A-1 and A-2 are given in U.S.Customary units, and the SI metric values are given in Tables A-1M and A-2M. Either the U.S.Customary units or the SI metric units for these allowable design values may be used. Exceptfor Tables A-1, A-1M, A-2, A-2M, C-1, C-6, and K-1, values in SI metric units are to be regardedas the standard, unless otherwise agreed between the contracting parties. Instructions are givenin Tables C-1, C-6, and K-1 for converting tabular data in U.S. Customary units to appropriateSI metric units.
 Interpretations, Code Cases, and errata to the B31.3 Code on Process Piping are published onthe following ASME web page: https://cstools.asme.org/csconnect/CommitteePages.cfm?CommitteepN10020400.
 ASME B31.3-2016 was approved by the American National Standards Institute on July 28, 2016.
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ASME B31 COMMITTEECode for Pressure Piping
 (The following is the roster of the Committee at the time of approval of this Code.)
 STANDARDS COMMITTEE OFFICERS
 J. E. Meyer, ChairJ. W. Frey, Vice Chair
 A. Maslowski, Secretary
 STANDARDS COMMITTEE PERSONNEL
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 EngineersB. L. Agee, GE EnergyK. Armstrong, PCL Industrial Constructors, Inc.C. Becht IV, Becht Engineering Co.R. M. Bojarczuk, ExxonMobil Research & Engineering Co.B. T. Bounds, Bechtel Corp.R. D. Campbell, BechtelD. D. Christian, VictaulicS. S. Cimorelli, DuPontJ. A. D’Avanzo, Fluoroseal ValvesC. E. Davila, Crane EnergyD. R. EdwardsJ. P. EllenbergerR. W. Engle, IHI E&C International Corp.C. H. Eskridge, Jr., Jacobs EngineeringD. J. Fetzner, BP Exploration Alaska, Inc.P. D. Flenner, Flenner Engineering ServicesD. R. Fraser, NASA Ames Research CenterD. R. Frikken, Becht Engineering Co.B. S. Gordon, Under Pressure Code Consulting and TrainingO. R. Greulich, NASAR. A. Grichuk, Fluor Enterprises, Inc.P. J. Guerrieri, Sr., Integrated Mechanical Services, Inc.
 W. J. Mauro, American Electric PowerJ. E. Meyer, Louis Perry GroupT. Monday, Team Industries, Inc.M. L. Nayyar, NICEG. R. Petru, Acapella Engineering Services, LLCD. W. Rahoi, CCM 2000R. Reamey, Turner Industries Group, LLCE. H. Rinaca, Dominion Resources, Inc.M. J. Rosenfeld, Kiefner/Applus — RTDJ. T. Schmitz, Southwest Gas Corp.S. K. Sinha, Lucius Pitkin, Inc.W. J. Sperko, Sperko Engineering Services, Inc.J. P. Swezy, Jr., Boiler Code Tech, LLCF. W. Tatar, FM GlobalK. A. Vilminot, Black & VeatchL. E. Hayden, Jr., Ex-Officio MemberA. J. Livingston, Ex-Officio Member, Kinder MorganJ. S. Willis, Ex-Officio Member, Page Southerland Page, Inc.
 R. W. Haupt, Pressure Piping Engineering Associates, Inc.B. K. Henon, Magnatech, LLCJ. F. Hodgins, Car-Ber Testing ServicesW. M. Huitt, W. M. Huitt Co.D. L. Ianiro, Mainthia Technologies, Inc.W. J. Koves, Pi Engineering Software, Inc.R. A. Leishear, Leishear Engineering, LLCR. A. McLeod, General Electric Co.C. J. Melo, Technip USA, Inc.V. B. Molina III, Air Products & Chemicals, Inc.C. A. Moore, NOV Fiberglass SystemsA. D. Nalbandian, Thielsch Engineering, Inc.M. Nguyen, S&B Engineers and ConstructorsK. A. Nisly-Nagele, Archer Daniels Midland Co.D. W. Rahoi, CCM 2000R. K. Reamey, Turner Industries Group, LLCG. C. Reinhardt II, Team Industries, Inc.K. S. Shipley, The Equity Engineering Group, Inc.C. Y. Shyu, GE Oil & Gas — Flow & Process TechnologiesR. J. Silvia, Process Engineers & Constructors, Inc.J. L. Smith, Jacobs EngineeringJ. P. Swezy, Jr., Boiler Code Tech, LLCF. W. Tatar, FM GlobalS. J. Tonkins, BP AmericasS. Vail, Bechtel National, Inc.B. K. Walker, Consolidated Nuclear Security, LLC
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 B31.3 INTERNATIONAL REVIEW GROUP
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 D. R. Frikken, Becht Engineering Co.J. E. Meyer, Louis Perry GroupR. J. Silvia, Process Engineers & Constructors, Inc.
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 B31.3 SUBGROUP ON NON-METALLIC PIPING
 J. M. Kalnins, Chair, Crane ResistoFlexJ. R. Paschal, Vice Chair, Paschal Engineering & Forensic
 Consulting, Inc.J. Becker, ISCO IndustriesM. A. Clark, Nibco, Inc.M. McDaniel, The Dow Chemical Co.D. A. McGriff, ISCO Industries, LLCT. R. McPherson, IPS Corp.A. J. Miloser, Charlotte Pipe & Foundry Co.
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 M. C. Warren, Xcel EnergyW. L. Weeks, Lummus TechnologyS. Govindaraj, Contributing Member, Dow Chemical International
 Private Ltd.A. Jettley, Contributing Member, Bechtel India Private Ltd.Q. N. Truong, Contributing Member, Consultant
 W. M. Huitt, W. M. Huitt Co.V. B. Molina III, Air Products & Chemicals, Inc.T. J. Naughton, Contributing Member, Jacobs Engineering
 S. Biswas, Contributing Member, CH2M HillX. Chen, Contributing Member, SINOPEC Engineering, Inc.R. Goel, Contributing Member, CB&I Lummus Private Ltd.R. Gopalakrishnan, Contributing Member, Samsung Saudi Arabia
 Co. Ltd.P. Govindaraj, Contributing Member, Dow Benelux B.V.M. Guidara, Contributing Member, Engineering Procurement &
 Project Management, S.A.A. Kumar, Contributing Member, Larsen & Toubro Ltd.R. K. Mittal, Contributing Member, GAIL India Ltd.W. Y. Sam, Contributing Member, Shell Sarawak Berhad —
 Deepwater EngineeringJ. Wang, Contributing Member, SINOPEC Shanghai Engineering
 Corp.
 C. A. Moore, NOV Fiberglass SystemsJ. D. Roach, IPS Corp.N. J. Rollins, Aquatherm NAF. R. Volgstadt, Volgstadt & Associates, Inc.T. Wraight, Spears Manufacturing Co.D. Yanik, Crane ResistoFlexR. Hariharan, Contributing Member, COWIR. Muruganantham, Contributing Member, Larsen & Toubro Ltd.P. Sanyal, Contributing Member, Bechtel India Private Ltd.R. Sils, Contributing Member, Santos Ltd.
  Eng Yasser
 Sticky Note
 None set by Eng Yasser
 
  Eng Yasser
 Sticky Note
 MigrationNone set by Eng Yasser
 
  Eng Yasser
 Sticky Note
 Unmarked set by Eng Yasser
 

Page 18
                        
                        
                        

B31.3 PROCESS PIPING, INDIA INTERNATIONAL WORKING GROUP
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 B31 CONFERENCE GROUP
 A. Bell, Bonneville Power AdministrationR. A. Coomes, Commonwealth of Kentucky, Department of
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 G. A. Jolly, Flowserve/Gestra, USAC. J. Melo, Technip USA, Inc.M. L. Nayyar, NICEM. B. Pickell, Willbros Engineers, Inc.D. W. Rahoi, CCM 2000R. A. Schmidt, CanadoilJ. L. Smith, Jacobs EngineeringZ. Djilali, Contributing Member, Sonatrach
 J. D. Hart, SSD, Inc.R. W. Haupt, Pressure Piping Engineering Associates, Inc.B. P. Holbrook, Babcock Power, Inc.W. J. Koves, Pi Engineering Software, Inc.R. A. Leishear, Leishear Engineering, LLCG. D. Mayers, Alion Science & TechnologyJ. F. McCabe, General Dynamics Electric BoatT. Q. McCawley, TQM Engineering PCJ. C. Minichiello, Bechtel National, Inc.A. W. Paulin, Paulin Resource GroupR. A. Robleto, KBRM. J. Rosenfeld, Kiefner/Applus — RTDT. Sato, Japan Power Engineering and Inspection Corp.G. Stevick, Berkeley Engineering and Research, Inc.E. C. Rodabaugh, Honorary Member, Consultant
 R. F. Mullaney, Boiler and Pressure Vessel Safety Branch/Vancouver
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(16) INTRODUCTION
 The ASME B31 Code for Pressure Piping consists of a number of individually published Sections,each an American National Standard, under the direction of ASME Committee B31, Code forPressure Piping.
 Rules for each Section reflect the kinds of piping installations considered during its development,as follows:
 B31.1 Power Piping: piping typically found in electric power generating stations, in indus-trial and institutional plants, geothermal heating systems, and central and districtheating and cooling systems
 B31.3 Process Piping: piping typically found in petroleum refineries; chemical, pharmaceuti-cal, textile, paper, semiconductor, and cryogenic plants; and related processing plantsand terminals
 B31.4 Pipeline Transportation Systems for Liquids and Slurries: piping transporting prod-ucts that are predominately liquid between plants and terminals and within termi-nals, pumping, regulating, and metering stations
 B31.5 Refrigeration Piping and Heat Transfer Components: piping for refrigerants and sec-ondary coolants
 B31.8 Gas Transmission and Distribution Piping Systems: piping transporting products thatare predominately gas between sources and terminals, including compressor, regulat-ing, and metering stations; gas gathering pipelines
 B31.9 Building Services Piping: piping typically found in industrial, institutional, commer-cial, and public buildings, and in multi-unit residences, which does not require therange of sizes, pressures, and temperatures covered in B31.1
 B31.12 Hydrogen Piping and Pipelines: piping in gaseous and liquid hydrogen service andpipelines in gaseous hydrogen service
 This is the B31.3 Process Piping Code Section. Hereafter, in this Introduction and in the text ofthis Code Section B31.3, where the word Code is used without specific identification, it meansthis Code Section.
 It is the owner’s responsibility to select the Code Section that most nearly applies to a proposedpiping installation. Factors to be considered by the owner include limitations of the Code Section;jurisdictional requirements; and the applicability of other codes and standards. All applicablerequirements of the selected Code Section shall be met. For some installations, more than oneCode Section may apply to different parts of the installation. The owner is also responsible forimposing requirements supplementary to those of the Code if necessary to assure safe pipingfor the proposed installation.
 Certain piping within a facility may be subject to other codes and standards, including but notlimited to
 – ANSI Z223.1 National Fuel Gas Code: piping for fuel gas from the point of delivery to theconnection of each fuel utilization device
 – NFPA Fire Protection Standards: fire protection systems using water, carbon dioxide, halon,foam, dry chemicals, and wet chemicals
 – NFPA 99 Health Care Facilities: medical and laboratory gas systems– building and plumbing codes, as applicable, for potable hot and cold water, and for sewer
 and drain systemsThe Code specifies engineering requirements deemed necessary for safe design and construction
 of pressure piping. While safety is the primary consideration, this factor alone will not necessarilygovern the final specifications for any piping installation. The Code is not a design handbook.Many decisions that must be made to produce a sound piping installation are not specified indetail within this Code. The Code does not serve as a substitute for sound engineering judgmentsby the owner and the designer.
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To the greatest possible extent, Code requirements for design are stated in terms of basic designprinciples and formulas. These are supplemented as necessary with specific requirements toensure uniform application of principles and to guide selection and application of piping elements.The Code prohibits designs and practices known to be unsafe and contains warnings wherecaution, but not prohibition, is warranted.
 This Code Section includes the following:(a) references to acceptable material specifications and component standards, including dimen-
 sional requirements and pressure–temperature ratings(b) requirements for design of components and assemblies, including piping supports(c) requirements and data for evaluation and limitation of stresses, reactions, and movements
 associated with pressure, temperature changes, and other forces(d) guidance and limitations on the selection and application of materials, components, and
 joining methods(e) requirements for the fabrication, assembly, and erection of piping(f) requirements for examination, inspection, and testing of pipingASME Committee B31 is organized and operates under procedures of The American Society
 of Mechanical Engineers that have been accredited by the American National Standards Institute.The Committee is a continuing one, and keeps all Code Sections current with new developmentsin materials, construction, and industrial practice. New editions are published at intervals of twoyears.
 Code users will note that paragraphs in the Code are not necessarily numbered consecutively.Such discontinuities result from following a common outline, insofar as practical, for all CodeSections. In this way, corresponding material is correspondingly numbered in most Code Sections,thus facilitating reference by those who have occasion to use more than one Section.
 It is intended that this edition of Code Section B31.3 not be retroactive. Unless agreement isspecifically made between contracting parties to use another issue, or the regulatory body havingjurisdiction imposes the use of another issue, the latest edition issued at least 6 months prior tothe original contract date for the first phase of activity covering a piping installation shall be thegoverning document for all design, materials, fabrication, erection, examination, and testing forthe piping until the completion of the work and initial operation.
 Users of this Code are cautioned against making use of Code revisions without assurance thatthey are acceptable to the proper authorities in the jurisdiction where the piping is to be installed.
 The B31 Committee has established an orderly procedure to consider requests for interpretationand revision of Code requirements. To receive consideration, such request must be in writingand must give full particulars in accordance with Appendix Z.
 The approved reply to an inquiry will be sent directly to the inquirer. In addition, the questionand reply will be published as part of an Interpretation supplement.
 A Case is the prescribed form of reply when study indicates that the Code wording needsclarification, or when the reply modifies existing requirements of the Code or grants permissionto use new materials or alternative constructions. The Case will be published as part of a Casesupplement.
 Code Cases remain available for use until annulled by the ASME B31 Standards Committee.A request for revision of the Code will be placed on the Committee’s agenda. Further information
 or active participation on the part of the proponent may be requested during consideration of aproposed revision.
 Materials ordinarily are listed in the stress tables only when sufficient usage in piping withinthe scope of the Code has been shown. Requests for listing shall include evidence of satisfactoryusage and specific data to permit establishment of allowable stresses, maximum and minimumtemperature limits, and other restrictions. Additional criteria can be found in the guidelines foraddition of new materials in the ASME Boiler and Pressure Vessel Code, Section II. (To developusage and gain experience, unlisted materials may be used in accordance with para. 323.1.2.)
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ASME B31.3-2016SUMMARY OF CHANGES
 Following approval by the B31 Committee and ASME, and after public review, ASME B31.3-2016was approved by the American National Standards Institute on July 28, 2016.
 Changes given below are identified on the pages by a margin note, (16), placed next to theaffected area.
 Page Location Change
 xii, xiii Foreword (1) Fifteenth paragraph added(2) Third-to-last and last paragraphs
 revised
 xviii Introduction Sixth paragraph revised
 1 300 Subparagraphs (c)(2) and (c)(3) revised
 2–8 300.1.4 Added
 300.2 (1) inline portions of instruments added(2) miter (now miter or miter bend) and
 severe cyclic conditions revised
 10 Table 300.4 Revised
 13 302.2.2 Revised
 14, 15 302.3.1 Revised
 302.3.2 Subparagraph (e) revised
 16–18 Table 302.3.3C General Note revised
 Table 302.3.3D General Note revised
 302.3.5 Subparagraph (c) revised
 Table 302.3.4 Last row revised
 19 302.3.6 In subparagraph (a), second paragraphrevised
 21 304.1.1 Nomenclature for S revised
 304.1.3 Subparagraph (a) revised
 23–26 304.3.2 Subparagraphs (b) and (c) revised
 304.3.3 Subparagraph (e) revised
 30, 31 304.7.2 Subparagraph (d) revised
 305.2.1 Revised
 305.2.3 Footnote 7 revised
 32 306.1.4 Subparagraph (a)(2) revised
 34 308.2.3 Revised
 35 312.3 Added
 --`,,,,,`,,````,````,````,``,,``-`-`,,`,,`,`,,`---
  Eng Yasser
 Sticky Note
 None set by Eng Yasser
 
  Eng Yasser
 Sticky Note
 MigrationNone set by Eng Yasser
 
  Eng Yasser
 Sticky Note
 Unmarked set by Eng Yasser
 

Page 22
                        
                        
                        

Page Location Change
 39, 40 319.4 (1) Subparagraph 319.4.4(c) revised(2) Paragraph 319.4.5 deleted
 43 320.2 Revised
 47–54 323.2.2 Revised
 Table 323.2.2 (1) Last two column heads revised(2) Boxes B-3, A-4 (a) and (b), and B-4
 revised(3) Notes (4), (5), and (6) renumbered as
 (7), (4), and (5), respectively, and newNote (6) added
 (4) Notes (3) and (4) revised
 Fig. 323.2.2A Subtitle revised
 Fig. 323.2.2B (1) Title revised(2) General Note (b) revised(3) General Note (c) added
 Table 323.2.2B Added
 60, 61 Table 326.1 Titles of API 602, ASME B16.9, andASME B16.24 corrected by errata
 64 328.4.3 Subparagraph (b) revised
 71 Table 330.1.1 First row revised
 73 Table 331.1.1 (1) In second column, entry forP-No. 15E revised
 (2) Note (6) revised
 75, 76 Table 331.1.3 (1) Second column head revised(2) In fourth column, first entry for
 P-No. 3 revised
 77 331.2.5 Revised
 332.1 Footnote 1 revised
 78 335.2.3 Revised
 335.2.5 Added
 81–86 341.3.3 First paragraph revised
 341.3.4 Subparagraph (f) revised
 341.4.1 Subparagraph (b)(1) revised
 Table 341.3.2 (1) In eleventh column, fifth and ninthentries revised
 (2) Criterion Value Notes revised(3) Note (3) revised(4) Notes (10) and (11) added
 87 341.5.2 Revised
 343 Revised
 89 344.6.2 Revised
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Page Location Change
 90, 91 345.2.1 Subparagraph (a) revised
 345.2.3 Subparagraphs (d) and (e) added
 345.2.4 Revised in its entirety
 345.3.1 Revised in its entirety
 345.4.2 (1) Subparagraphs (b) and (c) revised(2) Subparagraph (d) deleted
 92 345.5.4 Subparagraph (b) revised
 93 346.3 Subparagraph (c) added
 95 A302.3.2 Subparagraph (b) revised
 97 A304.5.1 Footnote 4 revised
 100, 101 A319.3.2 Revised in its entirety
 A319.3.3 Revised
 104 A326.4 PEX added to text table
 105, 106 Table A326.1 (1) Under Nonmetallic Fittings, Valves,and Flanges, ASTM F423, F491, F492,F546, F599, and F781 deleted
 (2) Under Nonmetallic Pipes and Tubes,ASTM F2788/F2788M added
 111 A335.2.5 Subparagraph (a)(1) revised
 113 A345.4.2 Subparagraph (b) revised
 117 M323.2 Revised
 118 M341.4 Subparagraph (b) revised
 124 K302.3.2 Subparagraph (b)(2) revised
 125 K302.5 Revised
 128 K304.8.1 Footnote 7 revised
 131 K319 Revised
 133 K323.2.2 Subparagraph (c) corrected by errata toread Note (2)
 K323.3.1 First sentence corrected by errata to readNote (2)
 K323.3.3 Subparagraph (c) corrected by errata toread Note (2)
 137 K326.1.2 Revised
 138 Table K326.1 (1) Title of ASME B16.9 corrected byerrata
 (2) For MSS SP-65, Note reference added(3) General Note and Note (1) revised
 141 K331.1 Paragraph K331.1.7 deleted
 143, 144 Table K341.3.2 Revised in its entirety
 K342 Revised
 K343 Revised
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Page Location Change
 145 K344.6.3 Revised in its entirety
 150 U328.4 Revised
 152 U341.3.2 Revised
 153 U345 Revised
 U345.1 Revised
 154 UM307 Revised in its entirety
 UM341.4 Revised
 156–158 Specification Index for (1) ASTM A167 and A202 deletedAppendix A (2) For ASTM A453 and B705, titles
 revised(3) ASTM A536, A928, A995, and B474
 added
 159–162 Notes for Tables A-1, (1) General Note (c) and Notes (5), (9),A-1M, A-1A, A-1B, A-2, (46), and (77) revisedand A-2M (2) Notes (16) and (17) deleted
 163 Table A-1 Under Iron, Castings, A536 65-45-12added
 164, 165 Table A-1 Under Carbon Steel, Pipes and Tubes, forAPI 5L A, Notes revised
 170, 171 Table A-1 In Forgings and Fittings body head, Notereference deleted
 172, 173 Table A-1 (1) For Low and Intermediate Alloy Steelentries, Nominal Composition andstress values revised
 (2) Under Pipes, for A691 9CR, Notesadded
 174, 175 Table A-1 (1) For Low and Intermediate Alloy Steelentries, Nominal Composition andstress values revised
 (2) For A691 CM-65, CM-70, and CM-75,Grade revised
 (3) For A691 91, Grade revised andNotes added
 176, 177 Table A-1 (1) For Low and Intermediate Alloy Steelentries, Nominal Composition andstress values revised
 (2) Under Plates, A202 A and B deleted(3) In Forgings and Fittings body head,
 Note reference deleted
 178, 179 Table A-1 (1) For Low and Intermediate Alloy Steelentries, Nominal Composition andstress values revised
 (2) In Forgings and Fittings body head,Note reference deleted
 (3) For A420 WPL3 and A350 LF3, stressvalues for 200°F through 650°F added
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Page Location Change
 180, 181 Table A-1 (1) For Stainless Steel entries, NominalComposition (formerly Material)revised
 (2) Under Pipes and Tubes, for A451CPF10MC, UNS No. added
 (3) For A312 TP310, UNS No. added andNotes revised
 (4) For A358 310S, Notes revised(5) A409 TP310S added(6) A409 TP310 and TP309 deleted
 182, 183 Table A-1 (1) For Stainless Steel entries, NominalComposition (formerly Material)revised
 (2) For A312 TP310H, Grade, UNS No.,and Notes revised
 (3) For A358 310S, Notes revised
 184, 185 Table A-1 (1) For Stainless Steel entries, NominalComposition (formerly Material)revised
 (2) For A249 and A312 N08904, Gradedeleted
 (3) For A268 TP443, P-No. and Notesrevised
 (4) For A268 TP446-1, Grade revised(5) For A451 CPE20N, UNS No. added(6) A928 2304 added(7) For A426 CPCA15, Grade revised(8) A358 S31254 added(9) A928 S31803 added
 186, 187 Table A-1 (1) For Stainless Steel entries, NominalComposition (formerly Material)revised
 (2) For A790 S32003, Size deleted(3) A928 S32003, 2205, and 2507 added(4) Under Plates and Sheets, for A240
 439, Type revised, UNS No. added,and Tensile revised
 (5) A167 302B, 310, 308, and 309 deleted(6) For first A240 310S, Notes revised
 188, 189 Table A-1 (1) For Stainless Steel entries, NominalComposition (formerly Material)revised
 (2) A167 347 and 348 deleted(3) A240 2304 and S31803 added(4) For A240 S31254, Notes added(5) In Forgings and Fittings body head,
 Note reference deleted(6) For A182 F310H, Grade, UNS No.,
 and Notes revised
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Page Location Change
 190, 191 Table A-1 (1) For Stainless Steel entries, NominalComposition (formerly Material)revised
 (2) For A182 F44, A403 WPS31254, andA403 CRS31254, Notes added
 (3) A182 F68 and F51 added(4) A815 WPS31803 and CRS31803 added(5) For A182 F60, Grade revised
 192, 193 Table A-1 (1) For Stainless Steel entries, NominalComposition (formerly Material)revised
 (2) Under Bar, A479 S31803 added(3) For A479 S31254, Notes added(4) For A479 2205, Nominal Composition
 corrected by errata to read 22Cr–5Ni–3Mo–N
 (5) Under Castings, for A351 CN7M,UNS No. revised
 (6) A351 CE8MN and CD3MWCuNdeleted
 (7) A995 2A and 6A added194, 195 Table A-1 For Copper and Copper Alloy entries,
 Nominal Composition revised196, 197 Table A-1 (1) For Copper and Copper Alloy entries,
 Nominal Composition revised(2) Under Plates and Sheets, for B96
 C65500, Tensile and stress valuesrevised
 (3) Under Forgings, for B283 C65500,stress values revised
 198, 199 Table A-1 (1) For Nickel and Nickel Alloy entries,Nominal Composition revised
 (2) Under Pipes and Tubes, B474 N08020added
 200, 201 Table A-1 (1) For Nickel and Nickel Alloy entries,Nominal Composition revised
 (2) For B444 N06625, Grade added(3) B705 N06625 added(4) B619, B622, and B626 R20033 added
 202, 203 Table A-1 (1) For Nickel and Nickel Alloy entries,Nominal Composition revised
 (2) Under Plates and Sheets, for B443N06625, Grade added
 (3) For B575 N10362, Notes deleted(4) B625 R20033 added(5) In Forgings and Fittings body head,
 Note reference deleted204, 205 Table A-1 (1) For Nickel and Nickel Alloy entries,
 Nominal Composition revised(2) In Forgings and Fittings body head,
 Note reference deleted(3) B462 N10276 and N06022 added(4) For B564 N06022, Class/Condition/
 Temper, Size Range, and Notes added
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Page Location Change
 206, 207 Table A-1 (1) For Nickel and Nickel Alloy entries,Nominal Composition revised
 (2) B366, B462, and B564 R20033 added(3) Under Rod and Bar, for B446 N06625,
 Grade added(4) B649 R20033 added(5) Under Castings, for A494 CW12MW,
 Grade revised, UNS No. added, andNotes revised
 (6) For A494 CW6M and CX2MW, Graderevised and UNS No. added
 208, 209 Table A-1 For Zirconium and Zirconium Alloyentries, Nominal Composition revised
 210–215 Table A-1 (1) For Aluminum Alloy entries,Nominal Composition added
 (2) In Forgings and Fittings body head,Note reference deleted
 216–333 Table A-1M (1) Min. Temp. entries revised(2) For all forgings & fittings, Note (2)
 deleted
 216, 217 Table A-1M A536 65-45-12 added
 218 Table A-1M For API 5L A, Notes revised
 228 Table A-1M (1) For A426 CP15 and CP5b, A335 P11,A369 FP11, and A691 11⁄4CR, NominalComposition revised
 (2) For A691 9CR, Notes revised
 230 Table A-1M (1) For A672 L65, L70, and L75, NominalComposition revised
 (2) For A691 CM-65, CM-70, and CM-75,Nominal Composition and Graderevised
 (3) For A691 91, Grade and Notesrevised
 232, 233 Table A-1M (1) For A387 11 Cl. 1, 11 Cl. 2, and 21Cl. 2, Nominal Composition revised
 (2) A202 A and B deleted(3) For A302 A, B, C, and D, Nominal
 Composition revised(4) For A645 A, Nominal Composition
 revised(5) For A182 F11 Cl. 1, Nominal
 Composition revised
 234, 235 Table A-1M (1) For A182 F11 Cl. 2 and A234 WP11Cl. 1 and 2, Nominal Compositionrevised
 (2) For A420 WPL3, Max. Use Temp.revised and stress values for 125°Cthrough 350°C added
 (3) For A350 LF3, Max. Use Temp. andstress value for 65°C revised, andstress values for 125°C through 350°Cadded
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 236 Table A-1M For A217 WC4 and WC5, NominalComposition revised
 238–241 Table A-1M (1) For A312 TP321, TP304L, TP316L,TP321, TP321H, and TP317L, ProductForm revised
 (2) For A358 304L and 316L, ProductForm revised
 (3) For A451 CPH8, NominalComposition revised
 (4) For A451 CPF10MC, NominalComposition revised and UNS No.added
 (5) For A268 TP430, NominalComposition revised
 (6) For A312 TP310, Product Formrevised, UNS No. added, and Notesrevised
 (7) For A358 310S, Product Form andNotes revised
 (8) A409 TP310S added(9) A409 TP310 deleted(10) For A358 321, Product Form revised(11) For A312 TP309, Product Form
 revised(12) For A358 309S, Product Form
 revised(13) A409 TP309 deleted
 242, 243 Table A-1M (1) For A312 TP347 and TP348, ProductForm revised
 (2) For A358 347 and 348, Product Formrevised
 (3) For A451 CPH10 and CPH20,Nominal Composition revised
 (4) For A312 TP310H, Product Form andGrade revised, UNS No. added, andNotes revised
 (5) For A358 310S, Product Form andNotes revised
 (6) For A358 321 and 316, Product Formrevised
 (7) For A213 TP316 and A269 TP316,Nominal Composition revised
 (8) For A312 TP316 and TP316H, ProductForm revised
 (9) For A312 TP317, NominalComposition and Product Formrevised
 (10) For A409 TP317, NominalComposition revised
 246–249 Table A-1M (1) For A312 TP347, TP348, TP347H,TP348H, TP304, and TP304H, ProductForm revised
 (2) For A358 347, 348, and 304, ProductForm revised
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 (3) For A451 CPF8M, NominalComposition revised
 (4) For A249 and A312 N08904, Gradedeleted
 (5) For A268 TP443, P-No. and Notesrevised
 (6) For A268 TP446-1, Grade revised(7) For A451 CPE20N, Nominal
 Composition revised and UNS No.added
 (8) For A789 and A790 S32304, NominalComposition and Product Formrevised
 (9) A928 2304 added(10) A813 and A814 S31254 added(11) For A426 CPCA15, Nominal
 Composition and Grade revised(12) A358 S31254 added
 250–253 Table A-1M (1) For A789 and A790 S31803, NominalComposition and Product Formrevised
 (2) A928 S31803 added(3) A249 and A312 S31254 added(4) For A789 and A790 S32900, Product
 Form revised(5) A789 and A790 S32101 added(6) For A790 S32003, Nominal
 Composition and Product Formrevised, and Size deleted
 (7) A928 S32003 and 2205 added(8) For A789 S32003, Nominal
 Composition and Product Formrevised
 (9) For A789 and A790 S32760, ProductForm revised
 (10) A789 and A790 S32906 added(11) For A789 S32750 and A790 2507,
 Product Form revised(12) A928 2507 added(13) For A240 305, Nominal Composition
 revised
 254–257 Table A-1M (1) For A240 439, Nominal Compositionand Type revised, UNS No.added, and Min. Tensile Strengthrevised
 (2) A167 302B deleted(3) For A240 302, A1010 40, and A1010
 50, Nominal Composition revised(4) A167 310, 308, 309, 347, and 348
 deleted(5) For first A240 310S, Notes revised
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 258–261 Table A-1M (1) A240 2304 and S31803 added(2) For A240 201LN, Nominal
 Composition revised(3) A240 S31254 and S32101 added(4) For A240 S32003, Nominal
 Composition revised(5) A240 S32906 added(6) For A182 F310H, Grade, UNS No.,
 and Notes revised
 262–265 Table A-1M (1) A182 F44, A403 WPS31254, and A403CRS31254 added
 (2) A182 F68 and F51 added(3) A815 WPS31803 and CRS31803 added
 266–269 Table A-1M (1) A815 S32101 added(2) A479 S31803, S31254, S32101, and
 S32906 added(3) For A351 CN7M, Nominal
 Composition and UNS No. revised(4) For A351 HT30 and CH8, Nominal
 Composition revised
 270–273 Table A-1M (1) For A351 CF10MC, CF3M, CH10,CH20, CF8C, CF8M, HK40, HK30,and CE20N, Nominal Compositionrevised
 (2) A351 CE8MN and CD3MWCuNdeleted
 (3) A995 2A and 6A added
 274–278 Table A-1M For most copper materials, NominalComposition revised
 276, 277 Table A-1M (1) For B96 C65500, Min. Tensile Strengthand stress values revised, and valuefor 225°C added
 (2) For B283 C65500, stress values revised
 280–308 Table A-1M For nickel materials, NominalComposition revised
 280–283 Table A-1M B474 N08020 added
 284–287 Table A-1M For B619, B622, and B626 N10276, stressvalues revised
 288–291 Table A-1M (1) For B619 and B622 N06022, stressvalue for 225°C revised
 (2) B619, B622, and B626 N10362 added(3) For B444 N06625, Grade added(4) B705 N06625 added
 292–295 Table A-1M (1) B619, B622, and B626 R20033 added(2) For B575 N10276, stress values
 revised(3) For B443 N06625, Grade added(4) For B575 N06022, stress value for
 225°C revised
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 296–299 Table A-1M (1) B575 N10362 added(2) B625 R20033 added
 300–303 Table A-1M (1) For B366 and B564 N10276, stressvalues revised
 (2) B462 N10276 added(3) For B366 N06022, stress value for
 225°C revised(4) B462 N06022 added(5) For B564 N06022, Class/Condition/
 Temper and Size added, and Notesand value for 225°C revised
 (6) B366, B462, and B564 N10362 added
 304–307 Table A-1M (1) B366, B462, and B564 R20033 added(2) For B574 N10276, stress values
 revised(3) B574 N10362 added(4) For B446 N06625, Grade added(5) B649 R20033 added
 308, 309 Table A-1M (1) For A494 CW12MW, Grade revised,UNS No. added, and Notes revised
 (2) For A494 CW6M and CX2MW, Graderevised and UNS No. added
 312 Table A-1M For B861 and B862 R52400, NominalComposition revised
 314 Table A-1M For zirconium materials, NominalComposition revised
 316–332 Table A-1M For aluminum alloys, NominalComposition revised
 334 Table A-1A Under Iron, A536 added
 335–337 Table A-1B (1) For API 5L, A105, A181, A350, A182,A312, A789, A790, B160, B164, andB690, Descriptions revised
 (2) A234, A420, A403, A815, B366, andB361 deleted
 (3) A928 and B474 added
 340, 341 Table A-2 Under Stainless Steel, for A453 660, UNSNo. added, Min. Temp. revised, andstress values revised
 347–361 Table A-2M (1) Min. Temp. entries revised(2) Straddle head above temperature
 columns revised
 354–357 Table A-2M For A453 660, UNS No. added, and Min.Temp. and stress values revised
 362 Appendix B Notes moved to applicable tables
 363 Specification Index for ASTM F2788/F2788M addedAppendix B
 364, 365 Table B-1 (1) Metric columns moved to Table B-1M(2) 200°F column added(3) F2788/F2788M added
 --`,,,,,`,,````,````,````,``,,``-`-`,,`,,`,`,,`---
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 366, 367 Table B-1M (1) Table created using data previously inTable B-1
 (2) 93°C column added(3) F2788/F2788M added
 370 Appendix C General Note moved to Table C-6
 378 Table C-5 PEX0006 and PEX0008 added
 383 Table C-8 PEX0006 and PEX0008 added
 388–393 Appendix E Revised in its entirety
 394 Appendix F Title revised
 F300 Revised
 F300.1 Added
 F301.10.3 Added
 396 F323 Subparagraph (b) revised
 397, 398 F323.4 (1) Subparagraphs (b)(6), (c)(1), (c)(2),and (k) revised
 (2) Footnote 1 revised
 F345.2.3 Added
 401–403 H301 Second paragraph revised
 H302 Sixth equation revised
 Fig. H301 C changed to c in eight places
 406 Fig. H311 C changed to c in eight places
 410–422 Appendix J Revised in its entirety
 424 Appendix K Titles in Specification Index revised
 426, 427 Table K-1 (1) Under Carbon Steel, for all Spec. Nos.except API 5L and A694, stress valuesrevised
 (2) Under Low and Intermediate AlloySteel, Pipes and Tubes, stress valuesrevised
 (3) For A335 P5, P-No. revised
 428, 429 Table K-1 (1) Under Low and Intermediate AlloySteel, stress values revised
 (2) Under Forgings and Fittings, for A5084N, Cl. 2, P-No. revised
 432, 433 Table K-1 Under Nickel and Nickel Alloy, for B622,B366, B564, and B574 N10276, P-No.revised
 440 Fig. M300 In Col. 3, third box revised
 441 N200 Last paragraph revised
 443–445 Appendix R Added
 459, 460 V302 Subparagraph (c) revised
 V303.1.2 Revised
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 462 X301.1.2 Revised
 463 X302.1.2 Revised
 X302.1.3 Revised in its entirety
 464 X302.2.3 Subparagraph (a) revised
 467–479 Index Revised in its entirety
 NOTES:(1) The interpretations to ASME B31.3 issued between April 14, 2014 and September 23, 2015 follow the last page
 of this edition as a separate supplement, Interpretations Volume 25.(2) After the interpretations, a separate supplement containing Cases 180, 181, 185, 191, 193, and 196 follows.
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