Valves — Flanged,
Threaded, and
Welding End

AN AMERICAN NATIONAL STANDARD

ASME International Licensee=SHENZHEN ACADEMY OF STANDARDIZATION 9972181
Provided by IHS under license with ASME Not for Resale, 2017/10/11 05:34:02
No reproduction or networking permitted without license from IHS


https://asmenormdoc.com/api2/?name=ASME B16.34 2017.pdf

ASME B16.34-2017

(Revision of ASME B16.34-2013)

~_Valves — Flanged, _
Threaded, and
Welding End

AN AMERICAN NATIONAL STANDARD

@?A@ The American Society of

® Mechanical Engineers Two Park Avenue ¢ New York, NY ¢ 10016 USA

ASME International
Provided by IHS under license with ASME Not for Resale, 2017/10/11 05:34:02
No reproduction or networking permitted without license from IHS


https://asmenormdoc.com/api2/?name=ASME B16.34 2017.pdf

Date of Issuance: August 23, 2017

The next edition of this Standard is scheduled for publication in 2020.

ASME issues written replies to inquiries concerning interpretations of technical aspects of this Standard. Periodically certain
actions of the ASME B16 Committee may be published as Cases. Cases and interpretations are published on the ASME Web site

under the_Committee Pages at http://cstools.asme.org/ as they are issued

Errata to codes and standards may be posted on the ASME Web site under the Committee Pages to provide correcti

ons to

incorrectly published items, or to correct typographical or grammatical errors in codes and standards. Such erratashall belused

on the d3te posted.

The Comrittee Pages can be found at http://cstools.asme.org/. There is an option available to automaticdlly receive an

etmail

notificatign when errata are posted to a particular code or standard. This option can be found on th€ appropriate Comnjittee

Page after selecting “Errata” in the “Publication Information” section.

ASME is the registered trademark of The American Society of Mechanical Engineers.

This codp or standard was developed under procedures accredited as meeting the criteria for American National Standards. The Standards
Committeg 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 orstandard was made available for public review and comment that provides an opportunity

for additignal public input from industry, acddemia, regulatory agencies, and the public-at-large.
ASME dpes not “approve,” “rate,” or “endarse” any item, construction, proprietary device, or activity.
ASME dges not take any position with respect to the validity of any patent rights asserted in connection with any items mentioned

n this

document)and does not undertake t¢ insure anyone utilizing a standard against liability for infringement of any applicable letters patert, nor

assume anj such liability. Users of 4 code or standard are expressly advised that determination of the validity of any such patent rights, a
risk of infrfngement of such rights, is entirely their own responsibility.

Participgtion by federal ageney representative(s) or person(s) affiliated with industry is not to be interpreted as government or in
endorsement of this code_or standard.

ndthe

ustry

ASME agcepts responsibility for only those interpretations of this document issued in accordance with the established ASME procedures

and policigs, whichzprecludes the issuance of interpretations by individuals.

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.

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

Copyright © 2017 by
THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS
All rights reserved
Printed in U.S.A.

ASME International Licensee=SHENZHEN ACADEMY OF STANDARDIZATION 9972181

Provided by IHS under license with ASME Not for Resale, 2017/10/11 05:34:02
No reproduction or networking permitted without license from IHS


https://asmenormdoc.com/api2/?name=ASME B16.34 2017.pdf

CONTENTS

2000 ) vii
Committee-Roster .. ix
Corrpspondence With the B16 Committee . ... ..ot ittt ittt ittt e e NN .. X
05T oo o 0 ot (o) o A .. xiii
Summary of Changes . . . ... i ittt i it i e s Y .. Xiv
List pf Changes in Record Number Order . . ... ... .ottt in e nenenemt NT e, .. xvi
1 R Y00 . 1
2 Pressure-temperature Ratings . . ............... .. ... ... %D oo oiioina, .. 2
3 Nominal Pipe Size . .. ... ... ... i e e .. 4
4 MarKing . . ...t i e el e e .. 4
5 Materials . . ..... ... i mN ) e e .. 5
6 DIMensions . . ... . i A T e i i e e e e e .. 6
7 Pressure Testing . .. ....... ... A i i i i i e .. 11
8 Requirements for Special Class Valves . .. .«a ... o i i i i i .. 12

Mandatory Appendices

[ Radiography Examination: Procedure and Acceptance Standards . ..................... ..o 121
11 Magnetic Particle Examination: Procedure and Acceptance Standards . ................. .. 123
[I Liquid Penetrant Examination:Procedure and Acceptance Standards . ................. .. 124
v Ultrasonic Examination: Procedure and Acceptance Standards . ...................... .. 125
\ Requirements for Limited\Class Valves . ... ... o i ittt ittt it i i et .. 126
VI Basis Equations forMjnimum Wall Thickness .. ......... .. i, .. 129
VII Pressure-temperature Ratings: U.S. Customary Units . .. ......... .o .. ..o 131
VIII References .. /. o e e e e e e e e .. 210

Nonmandatory Appendices

A Relationhship Between Nominal Pipe Size and Inside Diameter . ...................... .. 214
B Method Used for Establishing Pressure-temperature Ratings .. ...................... .. 216
C Quality System Program . . ... ...ttt ittt ittt it e .. 224
Figures

1 Method of Designating Location of Auxiliary Connections When Specified . ................ 14
2 Butterfly Valve Body . . . ..ottt it it i e e e e e e e 15
3 Thread Length for Auxiliary Connections . .. ......it ittt ittt it inenennns 16
4 Bosses for Auxiliary Connections . . ... ..ot i it ittt ittt it e e e e 16
5 Socket Welding for Auxiliary Connections . . .. ... ...ttt ittt inieeneereeeenenns 17
6 Butt Welding for Auxiliary Connections . . ... ... .vit ittt et ie e enneeenennenns 17
7 Gate Body (Pressure Seal Bonnet) ... ... v i tii ittt ittt ittt i e 18

ASME International Licensee=SHENZHEN ACADEMY OF STANDARDIZATION 9972181

Provided by IHS under license with ASME Not for Resale, 2017/10/11 05:34:02
No reproduction or networking permitted without license from IHS


https://asmenormdoc.com/api2/?name=ASME B16.34 2017.pdf

8
9
10
11
12
13
14
15
16
17
V-1

Tables
1
2-1.1
2-1.2
2-1.3
2-1.4
2-1.5
2-1.6
2-1.7
2-1.8
2-1.9
2-1.10
2-1.11
2-1.12
2-1.13
2-1.14
2-1.15
2-1.16
2-1.17
2-1.18
2-2.1
2-2.2
2-2.3
2-2.4
2-2.5
2-2.6
2-2.7
2-2.8
2-2.9
2-2.10
2-2.11
2-2.12
2-3.1

ASME International

Y Pattern Globe Body (Pressure Seal Bonnet) .. ....... .0t
Angle Body (Pressure Seal Bonnet): Bonnet Same As Y Pattern Globe . ... ................

Material Specification List: Applicable ASTM Specifications . ............ /...
Ratings for Group 1.1 Materials . . . . o oo v ittt ittt e e e e e e e e
Ratings for Group 1.2 Materials . .. .......ovvv i BT oo
Ratings for Group 1.3 Materials . . . . o oo v it ittt (P e e e e e
Ratings for Group 1.4 Materials . . .. .o o v vttt e e e e
Ratings for Group 1.5 Materials . ... ....covv v &0 e e
Ratings for Group 1.6 Materials . . . . oot it ittt e s N e e et e e
Ratings for Group 1.7 Materials . . . . oo o i vttt s i i i e e
Ratings for Group 1.8 Materials . . . . ..o v i i B i e e
Ratings for Group 1.9 Materials . . . . ..ot o i i i e e e
Ratings for Group 1.10 Materials . . . . . .. ettt e e e
Ratings for Group 1.11 Materials . . . . . 80 o v ittt i e ittt i e e e
Ratings for Group 1.12 Materials . ot o v v it i it ittt i i e e e e e
Ratings for Group 1.13 Materials (. o). v v v vt ittt i e e e e e
Ratings for Group 1.14 Materi@ls«. . . v o v vt vt ittt e i e e e i e
Ratings for Group 1.15 Materials . . . . ... o ittt e e e e
Ratings for Group 1.16 Materials . . . . . oo v ittt ittt i ittt ittt e
Ratings for Group BlZ/Materials . . . oo v vttt ittt e e e e e e e e
Ratings for Group {18 Materials . . . v v v vttt ittt i e e e i e e
Ratings for Group 2.1 Materials . . . ..o it ittt e e e
Ratings for'Group 2.2 Materials . . . . . . oo ittt e e e e e e
Ratings\for Group 2.3 Materials . . . v v v vttt ittt e e e e e e e e e
Ratings for Group 2.4 Materials . . . . oo v v ittt e e e e e e
Ratings for Group 2.5 Materials . . . . o oo v ittt i e e e e e e

Ratmgs for Group 26 Materas———————"7 7
Ratings for Group 2.7 Materials . . . o v oo v it ittt e e e e e e
Ratings for Group 2.8 Materials . . . . v v vttt ittt e e e e e e e
Ratings for Group 2.9 Materials . . . . o oottt ittt e e e e e e e e
Ratings for Group 2.10 Materials . . . . v vttt ittt i e e e e e
Ratings for Group 2.11 Materials . . . . v vt ittt ittt i i e e e e e
Ratings for Group 2.12 Materials . . . o o v vt ittt it i e e e i e e
Ratings for Group 3.1 Materials . . . o v v vttt ittt e e e e e e e e e

Licensee=SHENZHEN ACADEMY OF STANDARDIZATION 9972181

Provided by IHS under license with ASME Not for Resale, 2017/10/11 05:34:02
No reproduction or networking permitted without license from IHS

18
19
19
20
20
21
21
22
22
22
127

23
28
30
32
34
36
37
38
40
42
44
46
48
50
52
54
56
58
60
62
64
66
67
69
71
73
75
76
78
80
82
84


https://asmenormdoc.com/api2/?name=ASME B16.34 2017.pdf

2-3.2 Ratings for Group 3.2 Materials . . . .. oo v it ittt e e e e e e 85
2-3.3 Ratings for Group 3.3 Materials . . . ... oottt i e e e e e e 86
2-3.4 Ratings for Group 3.4 Materials . . . ... oo ittt i e e e e e e 88
2-3.5 Ratings for Group 3.5 Materials . . . . oo v ittt it e e e e e e e e e 89
2-3.6 Ratings for Group 3.6 Materials . . . . ..o v ittt ittt e e e e e e e e 91
2-3.7 Ratings for Group 3.7 Materials . . . .. oo i it ittt e e e e e e e 93
2-3.8 Ratings for Group 3.8 Materials . . . . . oo v ittt i e e e e e e 94
2-3.9 Ratiresfor-Group3-9-Materitls—— .. 96
2-3.10 Ratings for Group 3.10 Materials . . . . . v v ittt ittt et e e e .. 98
2-3.11 Ratings for Group 3.11 Materials . . . . oo v ittt it ettt N o099
2-3.12 Ratings for Group 3.12 Materials . . .. ..o vt i it e .. 100
2-3.13 Ratings for Group 3.13 Materials . . . . o oo v v vttt e e i e e e .. 101
2-3.14 Ratings for Group 3.14 Materials . . . . o oo v vttt it e D T e .. 102
2-3.15 Ratings for Group 3.15 Materials . . . ... v v v v i i i i i i i i e e .. 103
2-3.16 Ratings for Group 3.16 Materials . . . . .o v v it ittt i e Y e e et .. 105
2-3.17 Ratings for Group 3.17 Materials . . .. ... T Lo .. 107
2-3.18 Ratings for Group 3.18 Materials . . . . o v v v i vttt it () e e et e .. 108
2-3.19 Ratings for Group 3.19 Materials . . . . ..o v vv i i it e e .. 110
3A Valve Body Minimum Wall Thickness, ¢, mm . ...... < . ... i, ..o 112
3B Valve Body Minimum Wall Thickness, ¢y, in. « . o o oo a8 vt it et e et e et e e e e ns .. 116
4 Minimum Wall Thickness for Socket Welding and Threaded Ends . .................... .. 120
I-1 Acceptance Criteria for Thickness Per para. [-2(a) . . . . . . o o ittt ittt e i e e e ..o 122
I-2 Acceptance Criteria for Thickness Per para.Jls2(b) . ... ... . ittt ..o 122
I-3 Acceptance Criteria for Thickness Per para: [-2(c) . . .« o v v v it i it i i ittt i e e e e ..o 122
V-1 Material Coefficient, ¥ . . ... oo 8O e i i e e e e e e ..o 127
VI-1 Basis Equations for Minimum WallThickness, mm ............ .. .. i, .. 129
VI-2 Basis Equations for Minimum Wall Thickness, in. . ..........00tiiiiiiiniiienenenn. .. 130
VII-2-1.1  Ratings for Group 1.1 Materials . . .. ... .o i i e e .. 132
VII-2-1.2  Ratings for Group L.2(Materials . . . . o oo v it ittt i i i e .. 133
VII-23-1.3  Ratings for Group T3JMaterials . . . v v vttt ittt ittt et et ettt a e e .. 134
VII-3-1.4  Ratings for Group-1.4 Materials . . . .. .t v ittt it it i it e e e .. 136
VII-2-1.5 Ratings for Group 1.5 Materials . . .. ... oo it i e e .. 137
VII-3-1.6  Ratingsfor-Group 1.6 Materials . . . .. ..o i ittt i i ittt e e .. 138
VII-2-1.7  RatingSyfor Group 1.7 Materials . . . . o oo v it ittt it i i i e e e .. 139
VII-23-1.8  Ratings for Group 1.8 Materials . . . o v v vt ittt ittt et et ettt e ee e e e .. 140
VII-4-1.9 « Ratings for Group 1.9 Materials . . . . . .t v it ittt i ittt ittt .. 142
VII-3-1.10/ Ratings for Group 1.10 Materials . . . . . o .o i ittt i ittt e e e e e e .. 144
VII-2=ttt—Ratmgs for Group-tttMaterats——""777 7777 146
VII-2-1.12 Ratings for Group 1.12 Materials . . . . o v ot it ittt e e i it e ittt e e 148
VII-2-1.13 Ratings for Group 1.13 Materials . . . . o v v vttt ittt ettt ettt ettt it nenenenss 150
VII-2-1.14 Ratings for Group 1.14 Materials . . . . o oot i ittt it i i i e e e 152
VII-2-1.15 Ratings for Group 1.15 Materials . . . . . o v ittt ittt i i i e e e e 154
VII-2-1.16 Ratings for Group 1.16 Materials . . . . . o oo ittt ittt ittt e e 156
VII-2-1.17 Ratings for Group 1.17 Materials . . . . . o oo ittt it i i i i e e e e 158
VII-2-1.18 Ratings for Group 1.18 Materials . . . . . o v ittt i e e i e e e e e 160
v

ASME International
Provided by IHS under license with ASME

Licensee=SHENZHEN ACADEMY OF STANDARDIZATION 9972181
Not for Resale, 2017/10/11 05:34:02

No reproduction or networking permitted without license from IHS


https://asmenormdoc.com/api2/?name=ASME B16.34 2017.pdf

VII-2-2.1  Ratings for Group 2.1 Materials . . . . .o v ittt it ittt e e e e e 162
VII-2-2.2  Ratings for Group 2.2 Materials . . . . .ot v it ittt it et e e e e et e 164
VII-2-2.3  Ratings for Group 2.3 Materials . . . . .ot v it ittt i e e e e e e 166
VII-2-2.4  Ratings for Group 2.4 Materials . . . . .o v it ittt ittt ittt e e 167
VII-2-2.5  Ratings for Group 2.5 Materials . . . . .o i v ittt ittt e e e e e e e e 169
VII-2-2.6  Ratings for Group 2.6 Materials . ... .. ...ttt ittt ittt 171
VII-2-2.7  Ratings for Group 2.7 Materials . . . . .o v ittt ittt i e e e e 173
VII-2-2.8—RatinestorGrovp 28 Matertls— e ——————————————————————————— 175
VII-2-2.9] Ratings for Group 2.9 Materials . . . . . ot v ittt ittt ittt et e e s 176
VII-2-2.1Dp Ratings for Group 2.10 Materials . . . .. oot ittt it e N 178
VII-2-2.1]l Ratings for Group 2.11 Materials . . . .. .o oo ittt e e 180
VII-2-2.1P Ratings for Group 2.12 Materials . . . . . . oo ittt it i e e e e 182
VII-2-3.1] Ratings for Group 3.1 Materials . . . . .. oottt i i i e D e e 184
VII-2-3.2| Ratings for Group 3.2 Materials . . . ... oo i ittt ittt it iiin e el 185
VII-2-3.3] Ratings for Group 3.3 Materials . . . . .o v ittt ittt it i e e e e e 186
VII-2-3.4] Ratings for Group 3.4 Materials . . ......... .. oo T Lol 188
VII-2-3.5| Ratings for Group 3.5 Materials . . . .o v v v vueeneeeene e e sl e e e eeeieeieeennnnn 189
Vil-2-3.6 Ratings for Group 3.6 Materials . . ...... .. o i e e e 191
Vi1-2-3.7 Ratings for Group 3.7 Materials . ... .....covin e &0 i e e 193
VH-Z-3.8 Ratings for Group 3.8 Materials . . . . oo vttt AN e e e e e e e e 194
Vi1-2-3.9 Ratings for Group 3.9 Materials . ... .o vttt it e e 196
VII-2-3.1p Ratings for Group 3.10 Materials . . . . .. o0 i N e e 197
VII-2-3.1]L Ratings for Group 3.11 Materials . . . .. ... o oo e e 198
VII-2-3.12 Ratings for Group 3.12 Materials . . . . . . e o it e e e e e 199
VII-2-3.1B Ratings for Group 3.13 Materials . . . . . 80 o it ittt e e i e e e e i e 200
VII-2-3.1f Ratings for Group 3.14 Materials . ...t v v it ittt i e e e 201
VII-2-3.1p Ratings for Group 3.15 Materials  .p0 . . o v ottt it i e e e e 202
VII-2-3.1p Ratings for Group 3.16 MaterialS«. . . . . . oo i v it ittt e e e e 204
VII-2-3.1] Ratings for Group 3.17 Materials . . . . . .. oottt i i et et et 205
VII-2-3.1B Ratings for Group 3.18 Materials . . . . . ..o i ittt i it e e et e 206
VII-2-3.1p Ratings for Group 3=19/Materials . . . . . . v ittt ittt e e e e e e 208
A-1 Inside Diameters d). . v v v v ottt e e et e e e ettt e e et e et e e e 215
B-1 Pressure-temperature MatriX . . . .. .o i ittt ittt e e e e e e 219
B-2 Class-Diameter MatriX . . . oo v it ittt i i it it it it ittt sttt i e 219
B-3M Celling Pressure, bar . . .. oo vttt ittt ittt e e e e e e e 220
B-3 CelllNg PresSUre, PSI « v v v vttt ittt ettt ettt ettt ettt eae e tae e 222
vi

ASME International
Provided by IHS under license with ASME

Licensee=SHENZHEN ACADEMY OF STANDARDIZATION 9972181
Not for Resale, 2017/10/11 05:34:02

No reproduction or networking permitted without license from IHS


https://asmenormdoc.com/api2/?name=ASME B16.34 2017.pdf

ASME International

FOREWORD

In December 1969, American National Standards Committee B16 changed its name from Standardization of Pipe
Flanges and Fittings to Standardization of Valves, Fittings, and Gaskets, reflecting American National Standards
Instifute tANSHapprovatof a broademned scope o e B16€o fttee A e SAle eeting, tireto itteeppproved
a plan for the organization of a subcommittee to develop a new standard for steel valves with other than,flanged ends.
Subsequently, B16 Subcommittee 15 was appointed and held its first meeting in December 1970.

Hiftorically, in the development of standards and pressure-temperature ratings for steel valves, the’ variqus rating
clasges for flanges provided an obviously logical basis for valve ratings. Steel valves with flanges ofistandard dithensions,
many also offered in buttwelding-end versions, were given the same pressure-temperature ratings as the flanges. In
1949, a new edition of the Standard, then designated B16e-1949, was published, in which a table covering wall thickness
requiirements for weld end valves had been added. In 1964, the Manufacturer's Standardization Society of the Yalve and
Fittings Industry developed and published Standard Practice SP-66, covering pressute~temperature ratings of steel
buttyelding-end valves. MSS SP-66 introduced a new method for establishing ratings by making ratings al function
of the mechanical strength properties of the body material at all temperatures:“Following the publicatiopn of MSS
SP-66, B16 activated Subcommittee 4 for the purpose of studying the general subject of pressure-temjperature
ratinlgs and developing rational criteria for such ratings.

In|the B16 charge to Subcommittee 15, it was established that the neiv Standard would replace MSS SP-64 and also
remg@ve the reference to buttwelding-end valves from B16.5. Flanged-etid valves would continue to be covered in B16.5
but ¢n a fully specified basis, rather than as an add-on.

Ad the work of the subcommittee got underway, concurrentaction was initiated in Subcommittee 3 for r¢vision of
B16.p. Subsequent operations of Subcommittees 3 and 15 weére-closely coordinated to provide assurance thaf the new
Stanflard and the revised B16.5 would be compatible.

A key and basic issue of mutual concern in this coordiiation was the matter of pressure-temperature ratings. It was
necessary to incorporate the SP-66-type ratings in the new Standard, but at the same time also to provide ratings
equipalent to those in B16.5 covering the buttwelding equivalents of flanged-end valves. Subcommittee 4 had
madg definitive recommendations for revisiohs-in the flange ratings and it was obviously desirable to rdtionalize
the two types of ratings as they would appear'side-by-side in the new Standard.

THhe results of these efforts appear herein'in’'the form of pressure-temperature ratings tables. The method of cpmputing
the rptings is detailed in NonmandatorirAppendix B. The ratings differ from the pre-1968 B16.5 ratings becaus¢ they are
now calculated as a function of the miechanical properties of the pressure boundary materials, in contrast to the pmpirical
basiqused previously. A change in the SP 66-type rating (herein designated Special Class) discontinues the appliqation of a
plastiicity factor at elevated témperatures which, in the opinion of the committee, could not be justified in dimension-
sensjtive valves.

Other innovations inglude the coverage of forged or fabricated body valves and an increase in detailed coyerage by
presfure-temperatureratings from 17 materials in B16.5 to 24 material groups in the new Standard and in thle revised
B16.p. Dimensionahrequirements were refined and augmented to give the designer more latitude and the user more
assufance of adequacy. A number of the innovations have had trial use and atleast some degree of acceptance, as they have
beentaken fromthe section on valve requirements developed and published by the ASME Boiler and Pressure Vessel Code
to coyer ydlyes used in nuclear power plants. A section on valve testing eliminates uncertainties on such points af seat test
requfrements and stem seal testing.

Apprevalforthe1973 edition-of-the-Standard-byAd A aranted-in-October19

In December 1973, a reorganization of the subcommittee structure for B16 was approved. Subcommittee 15 was
redesignated as Subcommittee N and was assigned responsibility for all steel valves. Work began to include coverage for
flanged-end valves in ANSI B16.34. The 1977 edition contained flanged-end valve requirements formerly in ANSI B16.5.
The rating procedures of B16.5 were adopted and made applicable to Standard Class buttwelding-end valves. The method
of deriving ratings was revised. Major changes were made in the method for determining ratings for austenitic stainless
steel valves and ratings for Class 150 valves for all materials. The pressure-temperature tables and materials groups were
rearranged and revised using data from the reference Sections of the ASME Boiler and Pressure Vessel Code through the
Summer 1975 Addenda. A number of clarifying and editorial revisions were also made in order to improve the text. [t was
alsoresolved that frequent minor changes in pressure-temperature ratings because of revisions to the reference material

vii
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strength property tables should be avoided and that, as a general guide, such changes should not be considered unless

resulting

ratings would be changed by an amount in excess of 10%.

Approval for the 1977 edition of the Standard by ANSI was granted on June 16, 1977.
In 1979, work began on the 1981 edition. Materials coverage was expanded. Nickel alloys and other alloys were added.
Bolting rules were revised to accommodate special alloy bolting for the new materials. Revisions were included to clarify
requirements for rotary motion valves, e.g., ball valves and butterfly valves. Wafer-type valves were specifically identified.
Other clarifying and editorial revisions were made in order to improve the text.
Following approvals by the Standards Committee and Secretariat, approval for the 1981 edition was granted by ANSI
on August 14, 1981.
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of requirements for these valves increased the scope of the Standard. Also, the listings for nickel alloy and
es materials were expanded. Rules for threaded body joints were added, and wafer-type valve‘body

ing approvals by the Standards Committee and ASME, approval for the 1988 edition was granted by AN

24, 1988.

1993 and carrying over into 1994, revisions offered included multiple material marking and an imprj
tion procedure. New materials were added and the pressure-temperature rating tables were recalculat
ce with Nonmandatory Appendix B using the latest data available from the reference\ASME Boiler and Prej
de sources. An appendix was added covering nonmandatory requirements ferya quality system progr
ing the approvals of the Standards Committee and ASME, approval for the new eédition was granted by AN
B, 1996.
tarted in 1999 to revise the Standard to include metric units as the primary reference units while mainta
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hforming to ASME Class 400, they are not specifically listedin this revision. Flanges for Class 400 will conti

ture

All pressure-temperature ratings have been recalculated using.data from the latest edition of the ASME Boiler
ure Vessel Code, Section 11, Part D. As a result, some materials\have been shifted to other material groups and
nges were made to some valve ratings within material groups. Because of diminished interest for flangeq end

eto

n B16 flange standards. Provisions were made to allow,Class 400 valves to be furnished as intermediate fated

valves. Numerous requirement clarifications and editorial.feévisions were also made.

Work gtarted in 2007 to revise the Standard. Metric units' remained the primary reference units with U.S. Custojnary
units in dither parenthetical or separate forms shown*as‘in the earlier edition. Pressure-temperature ratings, in jome
cases, wdre revised, and new materials were added;all in keeping with the material properties provided in the lptest
edition of the ASME Boiler and Pressure Vessel ‘Code, Section II, Part D. A number of requirement clarificationg and
editorial [revisions were also made.

Followjing the approvals of the Standards'Committee and ASME, approval for the 2009 edition was granted by ANSI on
June 18, R009.

Work gtarted in 2009 to correct material listings with the material groups. Additionally, ASME B16.47 was added as a
referencg, and flanged-end valves €overage was expanded to NPS 50. Anumber of requirement clarifications and editjorial
revisiong were also made.

Followjing the approvals of the Standards Committee and ASME, approval for the 2013 edition was granted by ANSI on
February] 19, 2013.

For 20[17, valves up/to,NPS 60 are covered; a reference has been added for materials manufactured to other editjons;
and changes have beeh.made to allowable materials. Pressure-temperature tables were also updated for consistencyfwith
the 2017| editions{of ASME B16.5 and ASME B16.47.

This revisieniwas approved by the American National Standards Institute on March 9, 2017.
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CORRESPONDENCE WITH THE B16 COMMITTEE

General. ASME Standards are developed and maintained with the intent to represent the consensus of concerned
interests. As such, users of this Standard may interact with the Committee by requesting interpretations, proposing

revisiong

Propoding Revisions. Revisions are made periodically to the Standard to incorporate changes that appear nece

or desira

publishedl periodically.

The Cd
citing thg
including

Propoding a Case. Cases may be issued to provide alternative rules when justified, to permit early implementati

an appro
immedia

Reque
Standard
existing
Case app

Interpretations. Upon request, the B16 Standards Committee will render an interpretation of any requirement d

Standard
Committ

Reque
formisa
automati

If the ]
Committ
and unar

Subject:
Edition:

Questior:

3 1 = . : o 3 3 131 13 3
OI' d Cd5C, dITU dLLCIIUIIE UUIIIIIEC TIICCUIIES. LOTTESPUIIACTICE SITOUIA DE aturesscd to.

Secretary, B16 Standards Committee

The American Society of Mechanical Engineers
Two Park Avenue

New York, NY 10016-5990
http://go.asme.org/Inquiry

ble, as demonstrated by the experience gained from the application of the Standard.’Approved revisions w

mmittee welcomes proposals for revisions to this Standard. Such proposals should be as specific as pos
paragraph number(s), the proposed wording, and a detailed description of the reasons for the prop
any pertinent documentation.

ved revision when the need is urgent, or to provide rules not cavered by existing provisions. Cases are effe
ely upon ASME approval and shall be posted on the ASME' Committee Web page.
ts for Cases shall provide a Statement of Need and Background Information. The request should identif]
and the paragraph, figure, or table number(s), and be written as a Question and Reply in the same form
ases. Requests for Cases should also indicate the applicable edition(s) of the Standard to which the prop
lies.

Interpretations can only be rendered ifi response to a written request sent to the Secretary of the B16 Stang
e,

ts for interpretation should preferably be submitted through the online Interpretation Submittal Form
cessible at http://go.asme.org/InterpretationRequest. Upon submittal of the form, the Inquirer will recei
C e-mail confirming receipt:

hquirer is unable to use.the online form, he/she may e-mail the request to the Secretary of the B16 Stand
be at SecretaryB16@asme.org, or mail it to the above address. The request for an interpretation should be
nbiguous. It is further recommended that the Inquirer submit his/her request in the following format

Cite the applicable paragraph number(s) and the topic of the inquiry in one or two w
Cite the applicable edition of the Standard for which the interpretation is being reque

Phrase the question as a request for an interpretation of a specific requirement suitabl
general understanding and use, not as a request for an approval of a proprietary desig
situation. Please provide a condensed and precise question, composed in such away t

sary
ill be

ible,
osal,

pn of
ctive

 the
at as
osed

fthe
ards

The
e an

ards
clear

rds.
Sted.

b for
nor
hat a

Proposed Reply(ies):

I 2 n 2 T 11
yeSs U 11U TCPIy 15 dLLTPL4dDIC.

Provide a proposed reply(ies) in the form of “Yes” or “No,” with explanation as needed. If

entering replies to more than one question, please number the questions and replies.

Background Information: Provide the Committee with any background information that will assist the Committee in
understanding the inquiry. The Inquirer may also include any plans or drawings that are
necessary to explain the question; however, they should not contain proprietary names or

information.

Requests thatare notin the format described above may be rewritten in the appropriate format by the Committee prior

to being
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answered, which may inadvertently change the intent of the original request.
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ASME procedures provide for reconsideration of any interpretation when or if additional information that might affect
an interpretation is available. Further, persons aggrieved by an interpretation may appeal to the cognizant ASME

Committee or Subcommittee. ASME does not “approve,” “certify,” “rate,” or “endorse” any item, construction, proprietary
device, or activity.

» o«

Attending Committee Meetings. The B16 Standards Committee regularly holds meetings and/or telephone confer-
ences that are open to the public. Persons wishing to attend any meeting and/or telephone conference should contact the
Secretary of the B16 Standards Committee.
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INTRODUCTION

An American National Standard is intended as a basis for common practice by the manufacturer, the user, and the

gene

ral public. The existence of an American National Standard does not in itself preclude the manufacture, sale, or use of

pro
dard

It
valve
and
that
exist
Depa
instr
pipiy

TH
unitd
shall
Stan

ucts Trot tonforTing to-thestardard Mamdatory conformmance s estabtistred; forexampte; by reference tojthe stan-
in a code, specification, sales contract, or public law.
hould be noted, specifically regarding this Standard, that certain requirements reflecting the general'application of
s in a wide variety of services may not be considered to be appropriate for some valves whose application|is known
which may incorporate certain features found by successful experience to be satisfactory. A specific case ih point is
involving valves developed and used in gas and petroleum product pipelines. Conformariee -of such valyes to the
ing API 6D may by itself be sufficient to satisfy requirements of federal rules and regulations establish¢d by the
rtment of Transportation, Office of Pipeline Safety Operations. Another specific caseis that involving valvé¢s used in
ument systems under an applicable piping code. Conformance of such valves to the'requirements of an existing
g code may by itself be sufficient to satisfy jurisdictional rules and regulatidns:
is edition of ASME B16.34 states values in both Metric and U.S. Customary units-of measurement. These systems of
are to be regarded separately. The values stated in each system are not exact equivalents; therefore eadh system
be used independently of the other. Combining values from the two syStems constitutes nonconformance{with this
Hard.
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ASME B16.34-2017
SUMMARY OF CHANGES

ASME B16.34-2017 includes the following changes identified by a margin note, (17).

Page

2

23

75

117

114

12

131)

Location
1.6

211
2.1.6

5.2.1
6.1.1
6.1.2
Table 1

Table 2-2.8

Table 3A

Table 3B

Table VI-1

Table VI-2

Change (Record Number)

Added new para. 1.6; fornier para. 1.6
redesignated as para/,1.7 (14-1125)

Subparagraph (a) revised (11-2234)

Subparagraph (c)¢1) revised and (c)(3)
added (14-1125)

Revised (16-715)

Revised \(16-701)

Subparagraph (c) revised (14-1124)

(1+In Material Group No. 2.2, tenth row

added, and former eleventh row deleted
(13-1486)

(2) Material Group No. 2.8 revised (14-1384)

(1) A995 Gr. 6A revised to A995 Gr. CD3MN
(14-1384)

(2) A995 Gr. 1B revised to A995 Gr.
CD4MCuN (14-1384)

(3) A351 Gr. CEBMN revised to A995 Gr.
CEBMN (14-1384)

(1) Under Class 900, entry for 710 mm
revised (12-2084)

(2) Rows for 1320 mm through 1500 mm
added (11-2234)

Rows for 51.00 in. through 60.00 in. added
(11-2234)

In second column, third, sixth, and ninth
entries revised (11-2234)

In second column, third, sixth, and ninth
entries revised (11-2234)

132

137

144

164
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Table VII-2-1.1

Table VII-2-1.5

Table VII-2-1.10

Table VII-2-2.2

Under A — Standard Class, eighth entry
under Class 1500 revised (16-716)

Under A — Standard Class, third entry under
Class 900 and second entry under Class
1500 revised (16-716, 15-2360)

Under A — Standard Class, thirteenth entry
under Class 600 revised (15-2360)

A182 Gr. F317H, A240 Gr. 317H, and A312
Gr. TP317H deleted (13-1486)
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167

171

175

Table VII-2-2.4

Table VII-2-2.6

Table VII-2-2.8

Under A — Standard Class, for 1,050°F, entry
under Class 300 revised (15-2360)

Under B — Special Class, for 1,350°F, entry
under Class 1500 revised (15-2360)

(1) A995 Gr. 6A revised to A995 Gr. CD3MN
(14-1384)

(2) A995 Gr. 1B revised to A995 Gr.
CD4MCuN (14-1384)

210

215

Mandatory Appendix VIII

Table A-1

(3) A551 Gr. CEoMN revised 10 AY75, Gf.
CESMN (14-1384)

(1) First paragraph revised (10:532)
(2) ASTM A351 and ASTM A995«revised (|14-
1384)

(3) MSS SP-134 added, [14-1125)

Entries for NPS 52/through NPS 60 added
(11-2234)
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LIST OF CHANGES IN RECORD NUMBER ORDER

Record Number
10-532

11-2234

Change

Revised first paragraph in Mandatory Appendix VIII so that other editions of ASTM

specifications may be used with ASME B16.34.

1 1L A Toll 2A 2D 71 1 _YI1 O

12-2084
13-1486
14-1124
14:1125

14-1384
15:2360
16-701

16-715
16-716

R H < ko ] 4 A1 & 1 i
nevISttrparar z- . r(a) ant rao1tCS—O71Y, oD, VI L, VI Z, dinc 1 I toCoveTr-varvesup—Tto

NPS 60.

Revised Table 3A minimum wall thickness for Class 900 valve with 710 mm\RQore.

Revised Tables 1 and VII-2-2.2 to remove Material 317H.
Revised para. 6.1.2.

Added new para. 1.6 and revised para. 2.1.6(c) by adding subparagraph{c). Added
134-2012 to references in Mandatory Appendix VIIL

Revised Tables 1, 2-2.8, and VII-2-2.8 to correct ASTM madterial that does not
Updated ASTM A351 and ASTM A995 in Mandatory.Appendix VIIL.

Revised Tables VII-2-1.5, VII-2-1.10, VII-2-2.4, and V1I-2=2.6 to align with ASME B]
ASME B16.47.

Revised para. 6.1.1 to reference Nonmandatoery ‘Appendix B, B-4, which addre
interpolation of intermediate minimumwall thickness.

Revised para. 5.2.1 to reference Section ¥, Part D, Nonmandatory Appendix A
Revised Tables VII-2-1.1 and VII-2-4.5yto be consistent with ASME B16.5.

MSS SP-

exist.

6.5and

ses
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VALVES — FLANGED, THREADED, AND WELDING END

1 SCOPE

1.1 General

This Standard applies to new construction and covers

1.2.4 Quality Systems. Requirements relating to a
valve manufacturer's Quality System Program are
described in Nonmandatory Appendix C.

1.2.5 Relevant Units This Standard states values in

prespure-temperature ratings, dimensions, tolerances,
materials, nondestructive examination requirements,
testing, and marking for cast, forged, and fabricated
flanged, threaded, and welding end and wafer or flangeless
valvg¢s of steel, nickel-base alloys, and other alloys shown
in Tdble 1. Wafer or flangeless valves, bolted or through-
bolt types, that are installed between flanges or against a
flange are treated as flanged-end valves. Alternative rules
for NPS 2% and smaller valves are given in Mandatory
Appé¢ndix V.

1.2 Applicability

1.2.1 Standards and Specifications. Standards and
spedifications adopted by reference in this Standard
and the names and addresses of the sponsoring organiza-
tiong are shown in Mandatory Appendix VIII. It is not
congidered practical to refer to a specific edition of
each|of the standards and specifications in the individual
clauge references. Instead, the specific edition references
are ifcluded in Mandatory Appendix VIII. A product made
in copformance with a prior edition of reference standards
and in all other respects conforming to this Standard shall
be cpnsidered to be in conformance even though the
editipn reference may have been changed in d subsequent
revidion of this Standard.

1.2.2 Time of Purchase, Manufacture, or Installation.
The [pressure-temperature_ratings included in this
Stanflard are applicable, uponpublication, to all valves
covered within its scope\that meet its requirements.
For hinused valves, valves that have been maintained
in inpentory, the manufacturer may certify conformance
to th]s edition provided that it can be demonstrated thatall
requirements of this edition have been met. However,
where suchcomponents were installed under the pres-
suref-temperature ratings of an earlier edition of ASME
B16J34;,those ratings shall apply except as may be

both SI (Metric) and U.S. Customary ufits. These
systems of units are to be regarded separately'as ptandard.
Within the text, the U.S. Customary units are fhown in
parentheses or in separate tables that appear in
Mandatory Appendix VII. Thesvalues stated in each
system are not exact equivalents; therefore, it is|required
that each system of units beused independently of the
other. Combining values frohr the two systems cqnstitutes
nonconformance with-the Standard.

1.3 Selection of:Valve Types and Material Service
Conditions

Criterja for selection of valve types and rpaterials
suitable for particular fluid service are not wjithin the
scope, of this Standard.

1.4 Convention

For determining conformance with this Stanjdard, the
convention for fixing significant digits whefe limits
(maximum and minimum values) are specified shall be
as defined in ASTM E29. This requires that an pbserved
or calculated value be rounded off to the nearest §nitin the
last right-hand digit used for expressing the limit. Decimal
values and tolerances do not imply a particular thethod of
measurement.

1.5 Denotation

1.5.1 Pressure Rating Designation. Class follgwed by a
dimensionless number is the designation for gressure-
temperature ratings. Standardized designatiops are as
follows:

Class 150 300 600 900 1500 25p0 4500

Class 400, an infrequently used flanged-end yalve des-
ignation, is regarded as an intermediate class degignation.

governed by an applicable Code or regulation.

1.2.3 User Accountability. This Standard cites duties
and responsibilities that are to be assumed by the valve
user in the areas of, for example, application, installation,
system hydrostatic testing, operation, and material
selection.

1

1.5.2 Size. NPS followed by a dimensionless number is
the designation for nominal valve size. NPSis related to the
reference nominal diameter, DN, used in international
standards. The relationship is, typically, as follows:
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(d) Threaded and socket welding-end valves larger
than NPS 2% are beyond the scope of this Standard.

les D8N (e) Except as provided in para. 2.5, the tabulated
Y, 10 ratings are the maximum allowable working pressures,
L, 15 expressed as gage pressure, at the temperatures shown.
3/2 . (f) Ratings intermediate to tabulated values are deter-
+ mined by linear interpolation between temperatures
1 25 within a class number or between class numbers,
17 32 except that for flanged-end valves interpolation
7 %0 between tabulated classes 1s not permitted. A fujther
2 50 exception is that Class 400 valves having ASME\H16.5
2% 65 or ASME B16.47 flanged ends shall use the intermefliate
3 30 rating method of para. 2.1.5.
4 100 (g) In all cases, valves shall be constfucted so thgt the

For NRS = 4, the related DN = 25 x NPS number.

body, bonnet or cover, body bolting, and bonnet or dover
bolting meet the 38°C (100°F) pressure rating require-

. . ments for the designated preSsure class or pressure-
(17) 1.6 Cryegenic Service temperature rating. However) pressure-temperdture

Valves|in cryogenic service shall meet the additional ~ ratingsforthevalve may beotherwise limited by consfruc-

requirenfents specified in MSS SP-134. tion details or material 'désign considerations, in which
case the requirements of paras. 4.3.3 and 7.2.6 shdll be
1.7 Reférences met.

Codes,[standards, and specifications, containing provi- 2.1.2 Standard Class Valves. Valves conforming tp the
sions to the extent referenced herein, constitute require- requirements of this Standard, except for those mepting
ments off this Standard. These reference documents are  the addjtional requirements of section 8 for Special flass
listed in Mandatory Appendix VIIIL valves or of Mandatory Appendix V for Limited {lass

valves, shall be designated Standard Class valves.
2 PRESSURE-TEMPERATURE RATINGS Ratings shall not exceed the values that are list¢d in

Table 2-1.1 through Table 2-3.19 with an identifying
21 Ge:tl'al label “A — Standard Class.”

Pressure-temperature ratings. are design'ated by Plass 2.1.3 Special Class Valves. Threaded- or welding-end
numbery. Eac}.l class P”_mber is further idefitiited as valves that conform to all the requirements of para. 2.1.2,
Standard} Special, or Limited Class. and in addition have successfully passed the examinafions

(17) 2.1.1 Rating Designations. Pressure=temperature required by section 8, may be designated Special {lass

ratings 4re tabulated for Standard-and Special Class
Pressurd Rating Designation numbgrs 150, 300, 600,
900, 1500, 2500, and 4500 fn Fable 2-1.1 through
Table 2}3.19 in metric dnjts and in Mandatory
Appendix VII in U.S. Customary units. Ratings for
Limited| Class are détermined by the method in
Méndato 'y Appendix .}

{a) Fldnged-end.valves shall be rated only as Standard
Class. Flanged-endValves larger than NPS 60 are beyond
the scop¢ of‘this Standard.

(b) Cl3ss4500 applies only to welding-end valves.

valves. Pressure-temperature ratings shall not exiceed
the values that are listed in Table 2-1.1 through Table
2-3.19 with an identifying label “B — Special Class.”
Special Class ratings shall not be used for flanged-end
valves.

2.1.4 Limited Class Valves. Welding- or threaded-end
valves NPS 2% and smaller that conform to the regluire-
ments of Mandatory Appendix V may be designated
Limited Class valves. Pressure-temperature rafings
shall not exceed the values calculated in accordpnce

(c) A class designation greater than Class 2500 or a
rating temperature greater than 538°C (1,000°F)
applied to threaded-end valves is beyond the scope of
this Standard.

I Throughout this Standard the metric unit used for pressure is bar
where 1 bar is equivalent to 0.1 MPa. Use of the term bar for pressure
is an aid in distinguishing between values for pressure and stress where
stress values are given in MPa units. This also recognizes the common
usage of the term bar for pressure in International Standards for piping
components such as valves and fittings.

WIth Mandatory Appendix V. Limited Class ratings shall
not be used for flanged-end valves.

2.1.5 Intermediate Rated Valves. A Standard Class or
Special Class welding- or threaded-end valve or a Standard
Class 400 flanged-end valve may be assigned an inter-
mediate pressure-temperature rating or Class in accor-
dance with para. 6.1.4, provided all other applicable
requirements of this Standard are met.
Correspondingly, an intermediate pressure rating or
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Class for Limited Class valves having welding ends or
threaded ends may be assigned pressure-temperature
ratings as determined by the method described in
Mandatory Appendix V in conjunction with the interpola-
tion procedure described in para. 6.1.4.

2.1.6 Valves Fabricated by Welding. A valve made
wholly or partly from segments of castings, forgings,
bars, plates, or tubular product welded together will

) it conforms to all applicable requirements of this

(b} weld fabrication and heat treatment of welds are in
accoprdance with the ASME Boiler and Pressure Vessel
Codd, Section VIII, Division 12

(c) nondestructive examination of welds is in accor-

dande with the ASME Boiler and Pressure Vessel Code,
Section VIII, Division 1, as required to warrant a joint effi-
ciengy, E, not less than
1) 0.80 for flanged-end and Standard Class welding-
alves larger than NPS 6
2) 1.00 for Special Class welding-end or threaded-
alves in all sizes (see para. 8.3.3)
3) 1.00 for valves in cryogenic service
THese requirements are not applicable to seal welds or
hment welds such as for backseat bushings, seat
4, lifting lugs, and auxiliary connections.

end

end
3

2.2 [Rating Temperature

The temperature shown for a corresponding presstre
ratinlg is the temperature of the pressure-containingshell
of thp component. In general, this temperature is the same
as that of the contained fluid. Use of a pressure rating
corrgsponding to a temperature other than that of the
contpined fluid is the responsibility<of'the user, subject
to thle requirements of applicable Codes and regulations.

2.3 [Temperature Effects

2.3.1 High Temperature:-Application at temperatures
in thle creep range will result in decreasing bolt loads as
relaxation of flanges;'bolts, and gaskets takes place.
Flanged joints subject to thermal gradients may likewise
ibject to,decreasing bolt loads. Decreased bolt loads
inish the'capacity of the flanged joint to sustain loads
effedtivély,without leakage. At elevated temperatures,
flangeddoints, and in particular Class 150, may develop

2.3.2 Low Temperature. The pressure rating for
service at any temperature below -29°C (-20°F) shall
be no greater than the rating shown in Table 2-1.1
through Table 2-3.19 for -29°C (-20°F). Some of the mate-
rials listed in Table 1, notably some carbon steels, may
undergo a decrease in ductility when used at low tempera-
tures to such an extentas to be unable to safely resist shock
loading, sudden change of stress, or high stress concen-
tration. Some codes or regulations may require impact
ures are
rements
b ensure
manufac-

[ pp P
higher than -29°C (-20°F). When such nrequ
apply, it is the responsibility of the-user t
these requirements are communicated t6 the
turer prior to the time of purchasé.

2.3.3 Fluid Thermal Expansion. Under certdin condi-
tions, some double-seated valve designs are cppable of
sealing simultaneouslytdgainst pressure differential
from the center cavityto-the adjacent pipe in b¢th direc-
tions. A circumstance’in which the center cavity is filled or
partially filled with.liquid and subjected to an ifjcrease in
temperaturecan resultin an excessive buildup offpressure
in the center)cavity that may lead to pressure boundary
failure.Anlexample is a piping system in which liguid from
the condensing, cleaning, or testing fluids accumulates in
the center cavity of a closed valve. Such accumulgtion may
result from leakage past the upstream seat of th¢ valve. If,
during subsequent startup, the valve is not relieyed of the
liquid by partial opening of the valve or by some other
method, the retained liquid may be heategl during
warm-up of the system. Where such a confdition is
possible, it is the responsibility of the user to| provide,
or require to be provided, means in design, ingtallation,
or operation procedure to assure that the pressyre in the
valve will not exceed that allowed by this Standayd for the
attained temperature.

2.4 Guidance for the Use of Flanged Valve|Ratings

Application of flanged-end valves at either hi
temperatures or in a service subject to ra
temperature variations entails some risk o
joint leakage. Guidance in this regard is prq
ASME B16.5 and more extensively in ASME PCC-1.
Precautions regarding the bolting of raised fade flanges
to cast iron flanges are given in ASME B16.5 and ASME
B16.47.

bh or low
pid fluid
flanged
vided in

leakage problems unless care is taken to avoid imposing
severe external loads or severe thermal gradients.

2Standard Welding Procedure Specifications published by the
American Welding Society and listed in Mandatory Appendix E of the
ASME Boiler and Pressure Vessel Code, Section IX are permitted
within the limitations established by ASME Boiler and Pressure
Vessel Code, Section IX, Article V.

3 This is applicable only to full-penetration butt welds.
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2.5 Variances

Except as provided in paras. 2.5.1, 2.5.2, and 2.5.3, the
pressure-temperature ratings are the maximum allow-
able working pressure for the corresponding
temperature.

2.5.1 Safety Valves, Relief Valves, or Rupture Disk
Operation. Under conditions of safety valve, relief
valve, or rupture disk operation, pressure may exceed

3

Licensee=SHENZHEN ACADEMY OF STANDARDIZATION 9972181
Not for Resale, 2017/10/11 05:34:02


https://asmenormdoc.com/api2/?name=ASME B16.34 2017.pdf

ASME B16.34-2017

the rated pressure for a valve furnished under this
Standard by no more than 10% of that defined by the pres-
sure-temperature rating. Such conditions are necessarily
oflimited duration. Damage that may result from pressure
excursions in excess of the aforementioned is solely the
responsibility of the user.

2.5.2 Other Variances. Damage that may result from
subjecting a valve to other operating variances (transi-

same as the valve inside diameter. The relationship
between inside diameter (see para. 6.1.2) and nominal
pipe size is shown in Nonmandatory Appendix A. The
reference dimension, d, in Table 3A or Table 3B is the
valve inside diameter as defined in para. 6.1.2.

4 MARKING

4.1 General

. £ir 3 ; lalkitla
ents) in gxeess-ofits-pressure-ratingisselely-therespon

sibility of the user.

2.5.3 Pressure Testing Limitations. A valve user who
conducts|a pressure test or causes a pressure test to be
conducteld on a valve, either a valve alone or one that is
installed [in a piping system, needs to be concerned with
pressure limits imposed by valves conforming to this
Standard

2.5.3.1 Valve in the Closed Position. In the closed
position, p valve subjected to a pressure test at a pressure
that excg¢eds its 38°C (100°F) rating, or, if applicable,
exceeds the closed position pressure differential limit
shown oh its identification plate (see para. 4.3.3), may
be damaged. Any damage resulting from such testing is
solely the¢ responsibility of the user.

2.5.3.2 Valve in the Open Position. In the open posi-
tion, a valve subjected to a pressure test that exceeds the
shell tesf pressure of para. 7.1 may be damaged. Any
damage fesulting from such testing is solely the respon-
sibility of the user.

2.6 Multiple Material Grades

Materipl for valve bodies, bonnets, or cover plates may
meet the[requirements of more than one.specification or
the requifements of more than one grade of a specification
listed in Table 1. In either case, the pressure-temperature
ratings for any of these specifications or grades may be
used proyided the requirements of para. 5.1 are satisfied;
the matefial is marked in acegrdance with para. 4.2.8; and
account {s taken of paran5:2.2.

2.7 Local OperatingConditions

When § valve (or$eries of valves) is installed in a piping
system that-operates with different pressures (or
temperafuk€s) on either side of the closed valve, it is

Except as modified herein, valves shall be mafik¢d as
required in MSS SP-25 and shall include the-following
requirements.

4.2 Identification Markings

4.2.1 Name. The manufactureris name or trademark
shall be shown.

4.2.2 Materials. Materials used for valve bofies,
bonnets, and cover plates shall be identified ir the
following way:

(a) Castvalvesshallbe marked with the heatnumber or
heat identificatioh ‘and symbols (letters and numbers) as
given in the ASTM specification to designate the maferial
grade.

(b) Forged or fabricated valves shall be marked |with
the ASTM specification number and grade identification
symbol (letters and numbers). If the ASTM grade identi-
fication symbols are unique to the material product form
or grade being used, that is, the symbols are not used|with
any other ASTM material product form or grade, the ASTM
number may be omitted. When more than one materjal or
grade of materials is used for a fabricated valve, each|shall
be identified. Also, when one material grade is used|for a
valve assembly, a single material marking on the bodyis all
that is required.

(c) The ASME Boiler and Pressure Vessel Code, Seftion
II specification number may be substituted for a cprre-
sponding ASTM specification number in (a) and (b),
provided that the requirements of the ASME specificption
are identical or more stringent than the ASTM specjfica-
tion for the Grade, Class, or Type of material.

(d) A manufacturer may supplement these mandatory
material identifications with his trade designation for the
material grade, but confusion with the marking reqtiired
herein shall be avoided.

the responsibility of the user to ensure that the installed
valve is suitable for the highest of the rating requirements
considering combinations of pressure and temperature.

3 NOMINAL PIPE SIZE

As applied in this Standard, the use of the phrase
“nominal pipe size” or the designation NPS followed by
a number is for the purpose of pipe or valve-end connec-
tion size identification. The number is not necessarily the

4.2.3 Rating. The valve body shall be marked with the
number that corresponds to the pressure rating class des-
ignation except that Special Class, Limited Class,
Intermediate Rated — Standard Class, and
Intermediate Rated — Special Class valves may instead
be marked with the valve's maximum allowable tempera-
ture and its associated rated pressure.

4.2.4 Temperature. Temperature markings are not
required except as indicated in paras. 4.2.3 and 4.3.3.
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4.2.5 Size. The NPS designation number shall be
shown.

4.2.6 Omission of Markings. On valves whose size or
shape limits the body markings, they shall be omitted in
the following order:

(a) size

(b) rating
(c) material

(d

¢l in ASME B16.5 and ASME B16.47.

4.2.8 Multiple Material Marking. Material for valve
bodigs, bonnets, and cover plates that meet the require-
ments for more than one specification or grade of a spec-
ificafion listed in Table 1 may, at the manufacturer's
optign, be marked with more than one of the applicable
specification or grade symbols. These identification mark-
ings [shall be placed to avoid confusion in identification.
The pcceptability of multiple marking shall be in accor-
dande with the guidelines set out in ASME Boiler and
Presisure Vessel Code, Section II, Part D, Mandatory
Appéndix 7.

4.3 |Identification Plate

4.38.1 Attachment. An identification plate that includes
the hanufacturer's name shall be secured to each Vvalve.

4.3.2 Pressure Markings. The identification plate shall
be njarked with the applicable valve pressure rating at
38°d (100°F) and the pressure rating\class designation
numper.

4.8.3 Special Markings. Valves whose construction
limits use to less than the pressure-temperature
valugs for the marked pressure rating class designation
shalllindicate these limitations on the identification plate.
Examples in this(Category are valves using elastomeric
gaskpts or seating.€lements, valves with closure elements
designed forclosure pressure differentials lower than the
basi¢ ratedipressure of the valve body, or valves using
carbpnsteel bonnet bolts such as ASTM A307, Grade B.

4.4.2 Compliance. The “B16.34” identification
marking of para. 4.4.1 designates that the valve was manu-
factured in conformance with ASME B16.34.

5 MATERIALS

5.1 General

The body, bonnet or cover, body]01nt boltlng, and body-
materials
as llsted in the respectlve ASTM spec1f1cat10ns ré¢ferred to
in Table 1. Identical materials in accordance |with the
ASME Boiler and Pressure Vessel Code) Sectign II may
also be used for these parts.

5.1.1 Application. Itis notrequired thatidentjcal mate-
rial or material form be used for, body and bonnef or cover
parts. The rating applied, iowéver, shall be baspd on the
valve body. The bonnet or“cover shall be designed and
material selected sofas)to comply with the bqdy pres-
sure-temperature rating. Selection of stems, disks, and
other parts, such as bonnet gaskets and|bolting,
subject to préssure and other loading, must be consistent
with the applicable valve pressure-temperature rating.

5,1.2.'Carbon Steel Bonnet or Cover Boltjng. It is
permissible to use carbon steel, for example, ASTM
A307, Grade B, for bonnet or cover bolting|only for
Class 300 and lower, provided the service tenjperature
is limited to 200°C (400°F) and marking is in agcordance
with para. 4.3.3.

5.1.3 Investment Castings. When investmenf castings
are used for bodies, bonnets, or cover plates of valves NPS
4 and smaller where the ratings do not exceed (lass 600,
the requirements of the ASTM specifications referred to in
Table 1 shall be met, except that it is permissiblg to deter-
mine mechanical and chemical properties from|a master
heatand tousea25mm gagelength x 6.25 mm digmeter (1
in. x 0.25 in. diameter) tensile specimen in plgce of the
standard 2 in. tensile specimen. A mastef heat is
previously refined metal of a single furnac¢ charge.
Tensile specimens shall be cast in molds of the same
refractory as the castings and shall be given the same
heat treatment as the castings. When investmenf castings
are used for sizes and pressure classes greater than those
described in this paragraph, all the requirements of the
applicable material specification listed in Tablelﬁ shall be

4.4 Conformity

4.4.1 Designation. Valves conforming to Standard
Class requirements shall include the designation
“B16.34” on the identification plate. For Special Class
valves, the identification plate shall include the designa-
tion “B16.34 SPL.” For Limited Class valves, the identifica-
tion plate shall include the designation “B16.34 LTD.” The
use of the prefix “ASME” to these designations is optional.
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met.

5.1.4 Cast Surfaces. Cast surfaces of pressure
boundary parts shall be in accordance with MSS SP-55
except that all Type I defects are unacceptable and
defects in excess of Plates “a” and “b” for Type II
through Type XII are unacceptable.
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5.1.5 Mechanical Properties. Mechanical properties
shall be obtained from test specimens that represent
the final heat-treated condition of the material required
by the material specification.

5.2 Material Selection

5.2.1 Service Conditions. Criteria for the selection of
materials are not within the scope of this Standard.
The possibility of material deterioration in service and

6 DIMENSIONS

6.1 Body Dimensions

6.1.1 Wall Thickness. For inspection purposes, the
wall thickness of valve bodies at the time of manufacture
except as indicated in paras. 6.1.3 through 6.1.7, 6.2, and
6.7, shall be no less than the minimum values t,, either as
shown in Table 3A or Table 3B or calculated using the
equation shown in Mandatory Appendix VI (which

the need| for periodic inspections is the responsibility
of the usg¢r. Carbide phase conversion to graphite, oxida-
tion of fdrritic materials, decrease in ductility of carbon
steels at|low temperatures even in applications above
-10°C (20°F), and susceptibility to intergranular corro-
sion of afistenitic materials or grain boundary attack of
nickel-balse alloys are among those items requiring atten-
tion by tHe user. A discussion of precautionary considera-
tions cai be found in ASME B31.3, Appendix F; ASME
Boiler and Pressure Vessel Code, Section II, Part D,
Nonmandatory Appendix A; and ASME Boiler and
Pressurne Vessel Code, Section III, Division 1,
Nonmandatory Appendix W.

5.2.2 Responsibility. When service conditions dictate
the implgmentation of special material requirements, e.g.,
using a Group 2 material above 538°C (1,000°F), it is the
user's responsibility to so specify to the manufacturer in
order to [ensure compliance with metallurgical require-
ments lited in the Notes to Table 1 and the Notes in
Table 2-1.1 through Table 2-3.19.

5.3 Ele¢trical Continuity

Interngl parts that are insulated from the valye body
may build up a static electric charge. An _eXample is a
ball valvg with seats and seals of noncondfictive materials.
When sefvice conditions require eleetrical continuity to
prevent dtatic discharge, the user is.responsible for speci-
fying static grounding.

5.4 Flange Removal

When jan end flange-is removed from a flanged-end
valve b¢dy casting to make a welding-end valve
casting, discontinuities may be observed that would
not have|beentdetrimental in the flanged body casting.
The valvyemtanufacturer that removes an end flange

from a valve body r‘acfing dnring the course of manufac-

yield essentially the same result). Linear interpolttion
may be used for wall thickness values intermediafe to
those listed or calculated. See Nonmandatery -Appgndix
B, section B-4 for an explanation of thejinterpolation
procedure. The minimum thickness requirement for
the body wall is applicable only as measured from intg¢rnal
wetted surfaces. Minimum wall thickness determination
shall not include liners, linings/ or cartridges.

6.1.2 Inside Diameter. For the purpose of determ|ning
wall thickness, t,,,, using Table 3A or Table 3B, or the gqua-
tions in Mandatory Appendix VI, the inside diametgr, d,
shall be in accorddnce with the following requiremgents:

(a) The inside diameter, d, shall be the minijnum
diameter of.the flow passage but not less than 90P6 of
the basicuinside diameter at the valve end subjeft to
the copsiderations listed in (b) through (f).

(b). For socket welding- and threaded-end valvey, the
socket or thread diameters and associated counterljores
or threaded bores need not be considered in establighing
the value of d (see paras. 6.2.3 and 6.2.4).

(c) For multipiece valve construction, where the pody
consists of a central core to which are affixed twq end
pieces, the inside diameter, d, is determined by |only
one of the following methods:

(1) in accordance with (a).

(2) forthe end pieces, the value of d shall be in afcor-
dance with (a), and for the central core piece the valug of d
shall be the inside diameter of the core piece. For a|core
piece with axial holes, whether through- or paftial-
threaded, the inner and outer ligaments shall|also
meet the requirements of dimensions f and g in Figure
2. These ligaments shall be based upon the value|of d
for the core piece.

(d) For the special case of valves used between high-
and low-pressure sections of a system where an| end
connection for a thinner pipe wall (or lower (lass

ture has responsibility for the acceptability of the resul-
tant welding-end valve casting. This responsibility
includes pressure testing the resultant weld-end valve
in accordance with section 7.

ftange)omomne end tram oI the oteT, the nside diameter,
d, shall be based on the end connection with the heavier
pipe wall (or higher Class flange). The valve wall thickness,
tm, shall be that associated with the higher Class rating.

(e) Localized variations of inside diameter associated
with transitions to weld preparations need not be consid-
ered. Note, however, limitations of proximity of body neck
in para. 6.1.5.

(17)

(17)
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(f) Where linings, liners, or cartridges are used to form
the flow passage or portions of the flow passage, the inside
diameter, d, shall be that at the lining-body, liner-body, or
cartridge-body interface.

(g) For inside diameters that lie between diameters
listed in Table 3A or Table 3B, the minimum wall thick-
ness, t,,, may be determined by linear interpolation using
the method of para. B-4.4.

6.} T
wall [thickness of valve body necks at the time of manu-
factyre shall be no less than the minimum values deter-
mingd by the following:

(a) Valve body necks, except for the special cases
desdribed in (b) through (d), shall maintain the
minimum wall thickness as described in paras. 6.1.1

)

and [6.1.2 within a region of 1.1,/dt,, measured from

the putside of the body run along the neck direction.
The [diameter, d, is as defined in para. 6.1.2, and ¢, is
the minimum wall thickness as shown in Table 3A or
TablF 3B. Minimum wall thickness requirements are
applicable to and measured from internally wetted
surfjces, e.g., up to the point where the body-bonnet
seal fis affected.

Bdyond the aforementioned 1.1 region, straight
circylar sections of valve body necks with inside diameter
d’shhll be provided with local wall thickness at least equal
to t'where t’ is taken from the appropriate (tabulated or
intermediate) rating Class in Table 3A or Table 3B usingan
apprppriate diameter d”.

For 150 < Class < 2500:

Y.

P500 < Class < 4500:

' P
d’ = i(27 + =< )
48 500

For

whefte P, is the pressure\class designation as defined in
Noninandatory Appendix B, para. B-1.3, d’is the body neck
inside diameter, anid'd” is the diameter used to determine
body neck wallsthickness requirement beyond that

requjred forthe 1.1

(b) Far-the special case where d’ > 1.5d, it is necessary
that theswall thickness be equal to or greater than ¢’ for the

region.

measured starting from the intersection of the body inside
diameter and the axis of the body neck outside diameter,
shall be equal to t’ where t’ is obtained from Table 3A or
Table 3B using the appropriate body neck inside diameter
d’ and the appropriate pressure class. This special case is
illustrated in Figure 2. Beyond the aforementioned
distance, L, valve body necks shall be provided with
local minimum wall thickness based on d”, in accordance
with (a).

D \Z m which holes
aredrilled or tapped in the body neck wall parallgl with the
body neck axis, it is required that the sum,efthe ligaments
at the inner and outer sides be equal to orgreatgr than ¢,
or t’, as applicable. The inner ligamentand the ligament at
the bottom of the drill hole shall beyno less than p.25¢,, or
0.25t’, as applicable. Furthermare, it is required that this
thickness shall extend ford length along the bodly length,
starting at the top of themneck, atleast equal to th¢ depth of
the hole plus a distande‘equal to one-half of the hgle or bolt
diameter.

6.1.4 Valves With Intermediate Ratings. The inter-
mediate pressure-temperature rating class degignation,
P, and mMinimum wall thickness, t,,, for thrdaded- or
welding-end valves with intermediate pressurje ratings
shall\be determined in accordance with para] B-4.3 of
Nonmandatory Appendix B. For Class 400 flanged-end
valves the minimum wall thickness, t,,, and the inter-
mediate pressure ratings shall be determined by interpo-
lation in accordance with para. B-4.3 of Nonmjandatory
Appendix B.

6.1.5 Contours at Body Ends. Contours at vglve body
ends shall be in accordance with the fqllowing
requirements:

(a) Buttwelding Ends. The weld preparation (see para.
6.2.1) shall not reduce the body wall thickness to|less than
the values required by para. 6.1.1 or 6.1.4 within a region
closer to the outside surface of the body neck than ¢,
measured along the run direction. The transitipn to the
weld preparation shall be gradual, and thg section
must be essentially circular through the entife length
of the transition. Sharp discontinuities of abrupt
changes in sections that infringe into the tfansition
shall be avoided, except that test collars or bands,
either welded or integral, are allowed. In no dase shall
the thickness be less than 0.77t,, at a distange of 2t,,

entire body neck length having diameter d’, including the
aforementioned 1.1 region.

(c) For the special case of valve body necks having a
small diameter relative to the body run diameter, i.e.,
d/d’ = 4 (for example, a butterfly valve stem penetration),
the minimum local wall thickness over a distance, L, where

tm
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from the weld end.

(b) Socket Welding and Threaded Ends. The distance
from the centerline of generally cylindrical flow passages
to the external surface of the body run shall be no less than
0.5 times the appropriate nominal pipe outside diameter
listed in ASME B36.10M.

(c) Completed Ends. After the tests required by para. 7.1
have been completed, and at the manufacturer's discre-
tion, semifinished buttwelding ends may be machined to
final dimensions, flange gasket seating surfaces may be
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machined to a final surface finish, or threaded ends may be
converted to socket welding ends, all without any addi-
tional pressure testing.

6.1.6 Local Areas. Local areas having less than
minimum wall thickness are acceptable, provided that
all of the following limitations are satisfied:

(a) Measured thickness is no less than 0.75t,,.

(b) The area of subminimum thickness can be enclosed

thread, for a length at least equal to the nominal diameter
of the bolt thread. For additional considerations, see para.
6.4.3.

6.2.3 Socket Welding Ends. The socket bore diameter,
depth of socket, and end surfaces shall be in accordance
with ASME B16.11. The minimum thickness of the socket
wall extending over the socket depth, including any asso-
ciated counterbore, shall be in accordance with Table 4.

by a circlewitose gtameter 15 o greater tran U.JD\/KL’O.
For valve|body necks, use d,=d’and t, = t’(see para. 6.1.3).
Forall otherlocal areas, use d, = d (see para. 6.1.2) and ¢, =
tn (see para. 6.1.1 or 6.1.4, as appropriate).

(c) Enflosure circles are separated from each other by

an edge-fo-edge distance of no less than 1.75

6.1.7 Additional Metal Thickness. Additional metal
thicknesp needed, e.g., for assembly loads, actuating
(closing and opening) loads, shapes other than circular,

ody valves may require additional
ent to assure adequate strength and rigidity.

aser, the details of the welding-end preparation
shall be In accordance with ASME B16.25 with

(a) the inside diameter (denoted as dimension B inh
ASME B16.25) having the following tolerance:

Size Tolerance for Dimensioen B
NPS < 10 + 1.0 mm (¢ 0:03'in.)
14 < NPS < 18 + 2.0 mnf (%0.06 in.)
20 < NPS + 3.0, - 2.0 mm/(+ 0.12, - 0.06 in.)

(b) th¢ outside diameter at welding ends (denoted as
dimensign 4 in ASME B16.25).having a value not less than
that shoyn for wrought, or-fabricated components.

In all cases, the thicknessof the body run or nozzle tran-
sition (see para. 6.1.5) starting at a distance 2t,, from the
buttwelding end,{shall be no less than 0.77¢,,.

6.2.2 Flanged Ends. Flanged ends shall be prepared
with flange facing, nut-bearing surfaces, outside diameter,

6.2.4 Threaded Ends. End connections shall have faper
pipe threads in accordance with ASME B1:20.1| The
minimum thickness of the wall extendingovey the
length of an internal thread, including.any tap bofe or
counterbore, shall be in accordance-with Tabje 4.
Thread lengths and gaging requiremlents shall be in afcor-
dance with ASME B16.11.

6.2.5 Intermediate Rated Socket Welding|and
Threaded-End Valves. Thé minimum socket wall thick-
ness and the minimum threaded-end wall thicknegs for
valves with intepmédiate ratings may be determined
by interpolation\Using the method of para. 6.1.4 ysing
wall thicknes$)values from Table 4.

6.2.6 ¢End to End. End-to-end dimensions and fade-to-
face dimensions for buttwelding-end valves and for
flanged-end valves shall be in accordance with ASME
B16.10 or other dimensions by agreement between njanu-
facturer and purchaser. For some valve types, both|long
and short pattern dimensions are listed in ASME B16.[10. It
should not be assumed that all designs of the type ljsted
could be accommodated in the short pattern dimension
series. For valve types not included in ASME B15.10,
dimensions shall be the manufacturer's standard.

6.3 Auxiliary Connections

6.3.1 General. Auxiliary connections, e.g., for bypass
connections, shall be designed, fabricated, and exanjined
so as to warrant at least the same pressure-temperature
ratings as the valve and shall be installed prior to theshell
test of the valve to which they are attached, except that
upon agreement between the manufacturer|and
purchaser, auxiliary connections installed aftef the
valve shell tests are acceptable. Welds in auxiliary conpnec-
tions assembled by welding shall be made by a qualified
welder using a qualified welding procedure, both in afcor-

thickness, and drilling in accordance with ASME B16.5 or
ASME B16.47, Series A or Series B requirements for

(a) flanged fittings for Class 150 and 300 valves

(b) flanges for Class 600 and higher valves

Large diameter flanges per ASME B16.47 may be Series
AorSeries Band mustbe specified by the purchaser. When
required, valve end flanges may be furnished with tapped
holes for engaging flange bolting. Thread engagement in a
flange assembly with tapped holes shall provide full effec-
tive thread engagement, not including the chamfered

dance with ASME Boiler and Pressure Vessel Code, Section
IX.

6.3.2 Pipe Thread Tapping. Threads for threaded
auxiliary connections may be tapped into the wall of a
valve if the metal is thick enough to allow the effective
thread length specified in Figure 3. Where metal thickness
is insufficient or the tapped hole needs reinforcement, a
boss shall be added as shown in Figure 4.
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6.3.3 Socket Welding. Sockets for socket welding
assembly of auxiliary connections may be provided in
the wall of a valve if the metal is thick enough to accom-
modate the depth of the socket and the thickness of its
shoulder specified in Figure 5. Where the metal thickness
is insufficient or the socket opening requires reinforce-
ment, a boss shall be added as shown in Figure 4. The
length of the leg of the attachment weld shall be not
less than 1.09 times the nominal pipe wall thickness of
the quxiliary connection or 3.2 mm (0.12 1n1.), Whichever
is grpater.

6.8.4 Butt Welding. Auxiliary connections may be
atta¢hed by butt welding directly to the wall of the
valve (see Figure 6). Where the size of the opening is
such| that reinforcement is necessary, a boss shall be
addgd as shown in Figure 4.

6.8.5 Bosses. Where bosses are required, the inscribed
diameters shall be not less than those shown in Figure 4,
and the height shall provide metal thickness to satisfy the
requjrements of Figure 3 or 5.

6.B.6 Size. Unless otherwise specified, the minimum
auxiliary connection sizes shall be as follows:

Valve Size, NPS Connection, NPS

2 <NPS <4 A
4<NPS<8 A
8 < NPS 1

6.3.7 Designating Locations. A means of desigmating
locatjions for auxiliary connections for some valve types is
shown in Figure 1. A letter designates each of these loca-
tionq so that the desired locations for the illustrated types
of vallves may be specified without using further sketches
or description.

6.4 |Valve Joints

Valves with bolted or thréaded bonnet or cover joints or
bodyf joints shall meet the following tensile or shear area
requirements.

6.4.1 Bonnet or Cover Joints. Valve bonnet or cover
jointk, the joints between a valve body and a bonnet or
covef are joints'that are not subject to direct piping loads.

411 Bolted Bonnet or Cover Joints. Where
bonnets or covers are joined to valve bodies by means

A, = area bounded by the effective outside periphery
of a gasket or O-ring or other seal-effective
periphery, except that in the case of a ring-
joint the bounded area is defined by the pitch
diameter of the ring

K; = 65.26/MPawhen S, is expressed in MPa units (K
= 0.45/psi when S, is expressed in psi units)

P. = pressure rating class designation (see
Nonmandatory Appendix B, para. B-1.3)

2 = allowable boIt stress a , NPa (psi).
When greater than 137.9 MPa (20,000 psi), use
137.9 MPa (20,000 psi).

The allowable bolt stress values shall be taken from the
ASME Boiler and Pressure Vessel(Gode, Section|ll, Part D
using the listings for Section VIH, Division 1, or Spction III,
Division 1, Class 2 or Class 3."This algebraic expression
requires that a consistent\set of units be used.

6.4.1.2 Threaded Bonnet or Cover Joint§. Where
bonnets or coversiare joined to valve bodies by means
of threads, thread shear area, at a minimym, shall
satisfy the‘following:
Aq
B— < 4200
AS

where
A, = total effective thread shear area

6.4.2 Body Joints. Valves with bodies of pectional
construction such that bolted or threaded boldy joints
are subject to piping mechanical loads shall, at a
minimum, satisfy the requirements of paras. 6.4.2.1
and 6.4.2.2.

6.4.2.1 Bolted Body Joints. Bolted body jojints shall
use bolting threaded in accordance with ASMH B1.1 for
inch dimensional bolting or ASME B1.13M fgr metric
bolting and, at a minimum, shall satisfy the following
bolt cross-sectional area requirement:

Ag
P2 < K8, < 7000
Ap

where
K, = 50.76/MPawhen S, is expressed in MPalunits (K,
= 0.35/psi when S, is expressed in psi units)

of bolting, bolting shall be threaded in accordance with
ASME B1.1 for inch bolting or ASME B1.13M for metric
bolting and, as a minimum, shall satisfy the following
bolt cross-sectional area requirements:

Ag
-2 < K;S, < 9000
Ap

where
A, = total effective bolt tensile stress area
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This algebraic expression requires that a consistent set
of units be used.

6.4.2.2 Threaded Body Joints. Threaded body joints
shall, as a minimum, satisfy the following thread shear
area requirement:

Ag
P& <3300
A

S
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6.4.3 Additional Considerations. Bolting or threading
in excess of the minimum requirements of this Standard
may be required because of, for example, valve design,
special gasket compression requirements, special speci-
fied service conditions, or operation at high temperatures
where differences in the creep characteristics between
body and bolting materials could compromise joint
sealing capability. Since these factors vary widely,
these requirements must be accounted for by individual

loads, then the valve shall be marked to show such instal-
lation restriction.

6.6.2 Disk Clearance. Valves that can be bolted
between flanges or against a flange (e.g., butterfly or
swing check valves) may have a disk that will, upon rota-
tion, project beyond the plane of the flange gasket. The
valve design shall be such that there will be no interfer-
ence between the valve disk and companion flanges or

manufacfurers.

6.5 Stems 150 2 < NPS < 24 40
Stems,|variously referred to as spindles, shafts, or pins, 300 2 <NPS <24 80
are colle¢tively identified herein as stems. 600 2<NPS<6 80
600 8 < NPS < 14 100

6.5.1 $tem Retention

6.5.]1.1 Retention by Stem Seal Elements. Valves
shall be designed so that the stem seal retaining fasteners
(e.g., packing gland fasteners) alone do notretain the stem.
Specifically, the design shall be such that the stem shall not
be capable of removal from the valve, while the valve is
under prssure, by the removal of the stem seal retainer
(e.g., gland) alone.

6.5.1.2 Retention by Closure Member. Valves,
including those intended for isolation, regulation, or
flow reversal, shall be provided with a means so that,
in the eyent of a structural failure of stem-to-closure
attachmgnt items, the stem will not be ejected through
re boundary while the valve is under pressure.

6.5.1.3 Material Deterioration. The requirements of
para. 6.5.[1.2 do not alter the user's responsibility for-exer-
cising control over in-service material deterioration or the
need for [periodic inspections. See para. 52.1:

6.5.2 Position Indication. Valves of.the quarter-turn
type (e.g|, ball, plug, or butterfly),shall have a means to
indicate|the ball, plug, or disk 'position. The design
shall be|such that the compenents of the indicating
means cannot be assembled to falsely indicate the
valve op¢n or closed pdsition.

6.6 Installation Eimitations

6.6.1 SingleFlange Installation. Flanged and wafer or
flangeless yvalves are intended for installation between

= H faaiaad £, tha faoll H Ladaal
atacCTrc PP g TOT trC oo Wittt prpt—Streaurcs:

Pressure Class Valve Size, NPS Pipe Schedul

For other valve sizes and pré€ssure classes, pipe inside
diameter and disk clearance.shall be as agreed betyveen
manufacturer and purchaser.

6.7 Wafer or Flangeless Valves

or against a flange (e.g., butterfly valves) shall confofm to
the applicable requirements for flanged valves and the
requirements of (a) through (f)(see Figure 2).
(a)-'The design shall provide for boltup using all g
bolt\holes and bolt circle of the specified flange.
(b) Bolt holes, parallel to the body run, may be ejther
threaded or unthreaded. Threaded holes may be blind
holes suitable for use with bolt studs. When threaded,
full-thread engagement, excluding chamfers, shalll be
provided to a depth not less than one nominal|bolt
diameter.
(c) The required minimum valve body wall thickhess,
tm, shall be measured from the valve body inside cirfum-
ference out to the lesser of the valve body outside cirfum-
ference or the circumference of a circle inscribed thrpugh
the inner tangent points to the flange bolt holes.
(d) The inner ligament (e of Figure 2) of eitljer a
through-hole or a blind threaded hole in the vicinity of
a stem penetration shall not be less than 25% of the
required wall thickness of the body neck but ip no
case less than 2.5 mm (0.1 in.).
(e) The inner ligament (f and g of Figure 2) for
parallel to the body run shall not be less than 0.25¢,, 1
no case less than 2.5 mm (0.1 in.). The sum of the inne

The design ofvalves that can be bolted between ﬂ1nges

f the

holes
utin
Fand

flange palirst These valves, however, can also he designed
for installation against a single flange for the purpose of
effecting closure in dead-end piping. Valves for the latter
service shall be designed such that those parts necessary
to support pressure loads acting across the seating
element safely support the maximum differential pressure
rating of the valve. Examples of such parts are end entry
threaded seat retaining ferrules of ball valves and bolted
seat seal retaining plates of butterfly valves. In the event
that the valve design cannot accommodate these pressure

10

outer ligaments shall not be less than ¢,

(f) Aligament within the minimum body wall between
two adjacent holes within the minimum body wall (j of
Figure 2) shall be 0.25¢t,, or greater but not less than
2.5 mm (0.1 in.).
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7 PRESSURE TESTING

7.1 Shell Test

7.1.1 Shell Test Pressure. Each valve shall be given a
shell testat a gage pressure no less than 1.5 times the 38°C
(100°F) pressure rating, rounded off to the next higher 1
bar (25 psi) increment. The test shall be made with water,
which may contain a corrosion inhibitor, with kerosene, or
with other suitable fluid,* provided such fluid has viscosity

7.2.2 Closure Test Duration. The closure test duration,
the time required for inspection after the valve is fully
prepared and is under full pressure, shall not be less
than the following.

Valve Size Test Time, sec
NPS < 2 15
2'% < NPS < 8 30
10 < NPS <18 60
20 NES 120

not greater than that of water. The test fluid temperature
shalllnot exceed 50°C (125°F). The test shall be made with
the yalve in the partially open position.

7.1.2 Test Duration. The shell test duration, the test
timg required for inspection after the valve is fully
prepared and is under shell test pressure, shall be not
less than the following:

Test Valve Size Duration, sec

NPS < 2 15
2% < NPS<6 60
8 < NPS < 12 120

14 < NPS 300

7.1.3 Acceptability. Visually detectable leakage
thropigh the pressure boundary is not acceptable. The
pregsure boundary includes, along with the body,
boniet, or cover, all gasketed joints; however, leakage
thropgh the stem seals or stem packing shall net be
causg for rejection. Stem seals or stem packing exenipted
from| the shell test pressure leakage requirement shall be
capaple of retaining pressure up to the 38°C(100°F) pres-
sure|rating without visible leakage.

7.2 Valve Closure Tests

7.2.1 Closure Test Pressure. Each valve designed for
shuttoff or isolation servicessueh as a stop valve, and each
valve designed for limitirig\flow reversal, such as a check
valve¢, shall be given a.closure test. The closure test shall
follow the shell teSt“except that for valves NPS 4 and
smaller with ratings Class 1500 and lower the closure
test may precede the shell test when a gas closure test
is us¢d. The test fluid shall be as in para. 7.1. The test pres-
sure(shallhe not less than 110% of the 38°C (100°F) pres-
surefrating except that, at the manufacturer's option, a gas

7.2.3 Closure Test Acceptance. Closure tesf leakage
acceptance criteria shall be by agreementbetwepn manu-
facturer and purchaser. Closure tightness requirements
vary with intended service applieation and are fherefore
not within the scope of this Standard. For guidarjce in this
regard, a purchaser has d,variety of referende testing
sources from which te.seléct closure test criferia. For
example, see API Std“598, ISO 5208, or MSS SF-61.

7.2.4 Double Seating. For valves of the double seating
type, such asdnost gate-and-ball valves, the test|pressure
shall be applied successively on each side of the closed
valve. Theé closure test shall include a method|that fills
the ,body cavity between the seats and th¢ bonnet
cavity with test fluid. As an alternative method, for
valves with independent double seating [such as
double disk gate valves), the pressure may b¢ applied
inside the bonnet or body with the disks closed.

7.2.5 Directional Seating. For other valve types, the
test pressure shall be applied across the| closure
member in the direction producing the most adverse
seating condition. For example, a globe valveg shall be
tested with pressure under the disk. A chefk valve,
globe valve, or other valve type designed tq be sold
and marked as a one-way valve requires a clgsure test
only in the appropriate direction.

7.2.6 Restricted Seating. Valves conformiijg to this
Standard in all respects, except that they are |designed
for operating conditions that have the pressure|differen-
tial across the closure member limited to values|less than
the 38°C (100°F) pressure rating and havq closure
members and/or actuating devices (direct, mgchanical,
fluid, or electrical) that would be subject to damage at
high differential pressures, shall be tested as described

closure test at gage pressure not less than 5.5 bar (80 psi)
may be substituted for valve sizes and pressure classes as
follows:
Valve Size, NPS
NPS < 4
NPS < 12

Pressure Class
P. < 2500
P. <300

* There are hazards involved when gas is the fluid for testing. When gas
is used, appropriate precautions are required.
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in the preceding paragraphs except that the closure
test requirement may be reduced to 110% of the
maximum specified closed position differential pressure.
This exception may be exercised as agreed between the
user and manufacturer. The manufacturer's nameplate
data shall include reference to any such limitations
(see para. 4.3.3).5

® Performance testing of valve actuating devices is not within the scope
of this Standard.
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7.3 Leakage Detection Devices

Leakage detection devices, e.g., pressure decay devices,
may be used for detecting leakage provided that they are
used at the pressures required for the shell and closure
tests of paras. 7.1 and 7.2. When used, the valve manu-
facturer shall have demonstrated that the test results
are equivalent to the requirements of paras. 7.1 and 7.2.

7.4 Su i

Valves|shall not be painted or otherwise coated with
material§ capable of sealing against leakage before the
shell testfs are completed except that

(a) infernal linings or coatings included in the design,
e.g., nontetal butterfly valve linings, are permitted

(b) cHemical corrosion protection treatment is
permittefl

(c) assembled valves having bodies and bonnets or
cover pldtes that have been separately tested in accor-
dance with para. 7.1, prior to having been painted or
coated, rhay be painted or coated prior to final testing
in accordance with para. 7.1

8.1 Sco
This s

8 REQL]:REMENTS FOR SPECIAL CLASS VALVES
e

bction defines the nondestructive examination
(NDE) rgquirements and the rules for defect removal
and repalr for cast, forged, rolled, wrought, and fabricated
valve bodies and bonnets or covers that are intended for:
use in Sgecial Class valves.

8.2 Genleral

Nondeptructive examinations shall be pefforimed on the
cast, forged, rolled, wrought, or fabricatéd material after
heat tregtment required by the mdterial specification
either pfior to or after the finish-machining at the
option of the manufacturer. Surfaces shall be clean and
free of syirface conditions that' may mask unacceptable
indicatiops. Accessible surfaces (see paras. 8.3.1.2 and
8.3.2.2) [do not includé\threads, drilled or threaded
holes, forjexample, forbolting, packing, stems, or auxiliary
connectigns.

8.3 Requiréd Examination

is required, is expressed in multiples of t,,, where t,, is the
minimum wall thickness requirement as determined by
para. 6.1. The value for film coverage of A4 is intended
to be the greater of 3t,, or 70 mm (2.75 in.). It should
be recognized, however, that in some cases the specified
value of A will exceed the intent of the film coverage area as
illustrated in Figures 7 through 17. For example, in Figure
12 the body neck or run sections may not accommodate
the full value of A as defined. In such cases the requirement
Fially
as shown in the sketches. Also, if the full defined)covgrage
width A would result in the film running substantially into
an adjacent fillet or crotch section, the value of A my be
reduced to a practical maximum value. Smdll variations in
coverage are permitted when necessary to accommgqdate
standard film sizes. Film coverage shall includg¢ the
following areas:
(a) Body
(1) a band around éach weld end extending pack
from the body end a distance equal to the greatpr of
3ty or 70 mm (2.75¢n)
(2) aband ardund the bonnet neck extending down
from the top ofbody on pressure seal valves and from|back
of the flange on bolted bonnet valves a distance eqyal to
the greateryof 3t,, or 70 mm (2.75 in.)
(3),a band in the area of the junction between [each
seat'and body shell having a width equal to the greatfer of
3¢y, or 70 mm (2.75 in.) and an encompassing girth
extending between the fillets of the intersecting secfiions,
e.g., as shown approximately 210 deg for Figure 7
(b) Bonnet. The junction of the stem seal chamber|with
the bonnet closure plate or flange.
(c) Cover
(1) volumetric examination is not required fo
covers with or without raised faces
(2) for dished covers, a band in the vicinity of the
junction between the dished and flanged secflions
having a width equal to the greater of 3t,, or 70| mm
(2.75 in.)

- flat

8.3.1.2 Surface Examination. All exterior anfd all
accessible interior surfaces of body, bonnet, and dover
castings shall be given a surface examination. Taljle 1,
Group 1 materials shall be given either a magnetic pafticle
examination or a liquid penetrant examination. Taljle 1,
Groups 2 and 3 materials shall be given a liquid penefrant
examination. Magnetic particle examinations shall be in

-8.3.1 S

 8.3.1.1 Radiographic Examination. The radiographic
procedures and acceptance standards to be used shall be
in accordance with Mandatory Appendix I. Body and
bonnet or cover sections requiring radiography are as
given in this paragraph and as shown typically in
Figures 7 through 17. For body and bonnet configurations
notrepresented, it is permissible to construct a composite
coverage area based on these illustrations and the descrip-
tions that follow. The distance A over which film coverage
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accordance with the procedure and acceptance standards
of Mandatory Appendix II. Liquid penetrant examinations
shall be in accordance with the procedure and acceptance
standards of Mandatory Appendix III.

8.3.1.3 Ultrasonic Examination. An ultrasonic exam-
ination of the casting in accordance with para. 8.3.2.1 may
be substituted for the radiographic examination, provided
thatthe user agrees and that it can be demonstrated by the
manufacturer that the ultrasonic examination produces
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interpretable results. The extent of coverage shall be as
typically shown in Figures 7 through 17.

8.3.2 Forgings, Bars, Plates, and Tubular Products
8.3.2.1 Ultrasonic or Radiographic Examination.

(a) The following material sections shall be ultrasoni-
cally examined in accordance with the procedure and
acceptance standards in Mandatory Appendix IV or radio-

ASME Boiler and Pressure Vessel Code, Section VIII,
Division 1, in a manner that results in a weld joint effi-
ciency of 1.0. These requirements are not applicable to
welds such as may be used for backseat bushings, seat
rings, lifting lugs, and auxiliary connections.

8.4 Defect Removal and Repair

8.4.1 Defect Removal. Defects in excess of acceptance
standards shall be removed by suitable means. If removal

result in

ounding

grap ir‘a"y evamined-in accordance ith the pvnrnr‘]nvn
and pcceptance standards in Mandatory Appendix 1. of surface defects. to an acceptable level doesno
(1) body: cylindrical sections at run ends and body reducing wall thickness below an acceptable‘yalue, the
neck area shall be blended smoothly into the/sur
(2) bonnet: ring section excluding stuffing box and surface.
yOke(ng 8.4.2 Repair by Welding. Wheredefect removal results
cover

(-a) for dished covers, a band in the vicinity of the
junction between the dished and flanged sections having a
width equal to the greater of 3t,, or 70 mm (2.75 in.)
(-b) volumetric examinationis notrequired for flat
covefs with or without raised faces
(b} If, during the examination, ultrasonic indications

are honinterpretable due to, for example, grain size,
the material shall be radiographed using the procedure
requlirements of para. 8.3.1.1. Subsurface linear indica-
tionq are unacceptable when they exceed

1) 4.8 mm (0.19 in.) long in sections under 13 mm
(0.5 fin.) thick

2) 9.6 mm (0.38 in.) long in sections 13 mm to 25
mm [(0.5 in. to 1 in.) thick

3) 19.0mm (0.75in.) longin sections over 25.mm (1
in.) ghick

.3.2.2 Surface Examination. All exterior and all
accelssible interior surfaces of bodies, bonnets, and
covelrs shall be given a surface examination. Table 1,
Groyp 1 materials shall be given either a magnetic particle
exanpination or a liquid penetrant’examination. Table 1,
Groyps 2 and 3 materials shallbe given a liquid penetrant
examination. Magnetic particle examinations shall be in
accofdance with the procedure and acceptance standards
of Mandatory Appendix'Il. Liquid penetrant examinations
shalllbe in accordance with the procedure and acceptance
stanglards of Mandatory Appendix III.

8.8.3 Welded Fabrication. Bodies and bonnets made
by weld-dssembly of segments of castings, forgings,
bars;
thereof, including fabrication welds, shall be examlned
as applicable by the methods of para. 8.3.1 for cast compo-
nents, or para. 8.3.2 for forged, rolled, or wrought compo-
nents. In addition, all fabrication welds shall receive
nondestructive examination in accordance with the

in awall thickness below an ae¢Ceptable value, thejresultant
cavity shall, at the manufageturer's discretion, be scrapped
or be repaired by weldinig, in accordance with the
following requirements;
(a) The welding procedure and welding opegrator are
qualified in accondance with ASTM A488 or the ASME
Boiler and Pressure Vessel Code, Section IX.
(b) Weld. repairs to fabrication welds are|made in
accordance with the ASME Boiler and Pressufe Vessel
Code; Section VIII, Division 1.
{c) Weld repairs are heat treated in accordgnce with
the postweld heat treatment requirements of the ASME
Boiler and Pressure Vessel Code, Section VIII| Division
1, Subsection C. The exemptions applicable to fdbrication
welds including groove, fillet, and circumferential butt
welds also apply to repair welds. Postweld heat reatment
(solution treatment) of repair welds in austenitid stainless
steels is neither required nor prohibited exc¢pt when
required by the material specification.
(d) The area is re-examined by the NDE method that
originally disclosed the defect. The re-examination by
magnetic particle or liquid penetrant methods of a
repaired area originally disclosed by magneti¢ particle
or liquid penetrant examination shall be pgrformed
after postweld heat treatment when postweld heat treat-
ment is performed. The re-examination by radiography or
ultrasonic methods of a repaired area originally disclosed
by radiography or ultrasonic examination| may be
performed either before or after postweld heat treatment
when postweld heat treatment is performed. The accep-
tance standards shall be as in the orlgmal exafnination.
e aphic exam-
ination shall be radlographed after weldmg The accep-
tance standards for porosity and slag inclusion in
welds shall be in accordance with the ASME Boiler and
Pressure Vessel Code, Section VIII, Division 1, UW-51.
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Figure 1 Method of Designating Location of Auxiliary Connections When Specified
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Figure 2 Butterfly Valve Body
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Relationship Notes Reference

t=t 1) 6.1.1
m 2zt 1 6.1.3(c)
nzth 1), (2) 6.1.3(c)
ez 0R5¢ 3) 6.7(d)
fz0R5t,and f+g = t, 3) 6.7(e)
gz 025t, and f+ g =2 t, 3) 6.7(e)
j = 0.25¢t, 3) 6.7(f)
d = flpw passage diameter 6.1.2
d’ = lpcal diameter in valve body neck 6.1.3(c)
L>th(l+ l.lm) applies when d/d’ = 4 6.1.3(c)
f'z(025¢t,and f'+g' 2t 6.1.3(d)
g 20425t and f' + g’ >ty 6.1.3(d)

NOTHS:
(1) Bxcept where para’ 6.1.6 applies.

(2) I{d',islocated outside the stem seal, i.e., beyond the internal wetted perimeter, the minimum thickness requirements shall be det|

the manufacturer.
- (3) In nolcase less than 3 mm (0.1 in.).

ermined by
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Figure 3 Thread Length for Auxiliary Connections

S Y,
4 /
64 $
>
Connection Size, Minimum Effective
NPS Thread Length, T, mm (in.)
A 10.5 (0.41)
A 13.5 (0.53)
% 14.0 (0.55)
1 17.3 (0.68)
1Y, 18.0 (0.71)
1Y%, 18.3 (0.72)
2 19.3 (0.76)

GENERAL NOTES:
(a) See pdra. 6.3.2.
(b) The mjnimum thread lengths are for effective threads in accordance with the effective external pipe thread length as given in ASME B1.20.1.

Figure 4 Bosses for Auxiliary Connections

| J ]
Connection Size, Nominal Boss
NPS Diameter, /, mm (in.)
A 31 (1.25)
% 38 (1.50)
A 44 (1.75)
1 53 (2.12)
1Y, 63 (2.50)
1Y 69 (2.75)
2 85 (3.38)
GENERAL NOTE: See/pata. 6.3.5.
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Figure 5 Socket Welding for Auxiliary Connections

e

A
B
Y
v/i// //////C
1.5 mm (0.06 in.) min.
Connection Size, Minimum Socket Diameter, Minimum Socket Depth,
NPS A, mm (in.) B, mm (in.)
% 17.53 (0.690) 4.8 (0.19)
P 21.72 (0.855) 4.8 (0.19)
% 27.05 (1.065) 6.4 (0.25)
1 33.78 (1.330) 6.4 (0.25)
1%, 42.54 (1.675) 6.4 (0.25)
1Y%, 49.53 (1.915) 6.4 (0:25)
2 61.11 (2.406) 7.9 (0731)
GENHERAL NOTE: See para. 6.3.3.
Figure 6 Butt Welding for Auxiliary Connections
T~—\.~
GENERAL NOTE: See para. 6.3.4.
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Figure 7 Gate Body (Pressure Seal Bonnet)

Typical casting sections showing required radiographic examination
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Section X-X Bonnet
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GENERAL NOTE: For definition of 4, see para. 8.3.1.1.

Figure 8 Y Pattern Globe Body (Pressure Seal Bonnet)

~

X -

1
P

A
\/ Section X-X Bonnet

GENERAL NQTE; For definition of 4, see para. 8.3.1.1.
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Figure 9 Angle Body (Pressure Seal Bonnet): Bonnet Same As Y Pattern Globe

Y
A

Iy

A

41 Section X-Xand Y-Y

GENERAL NOTE: For definition of 4, see para. 8.3.1.1.

Figure 10 Elbow Down (Pressure Seal{Bonnet)

>

A
Section X-X
GENHRAL NOTE: For definition of 4, see para. 8.3.1.1.
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Figure 11 Gate Body (Flanged Bonnet)

N X
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GENERAL

RIS

-

X Section X-X Bonnet

A<—

NOTE: For definition of 4, see para 8.3.1.1.

Figure 12 Globe Body (Flanged Bonnet)

A

D -

X y
|
—& 135 deg

?ﬁ_% g kS

X
Y
— A Section X-X Section Y-Y
A
GENERAL NOTE: For definition of 4, see para. 8.3.1.1.
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Figure 13 Butterfly Body

X ~— A ~—
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BN\ AR
90 deg 90 deg O
A< / N bsag
X < AT
Section X-X

GENERAL NOTE: For definition of 4, see para. 8.3.1.1.

Figure 14 Plug Body

A A<—

A
vl

V4 V4
A <
Section W-W and Z-Z 90 deg—"|
A A
Section X-Xand Y-Y
GENERAL NOTE: For definition of 4, see para. 8.3.1.1.
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Figure 15 Conduit Gate Body (Pressure Seal Bonnet)

—
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X <—I l A
; gf% 30 deg
%& J 30 deg
X <
Section X-X
A <
GENERAL NOTE: For definition of 4, see para. 8.3.1.1.
Figure 16 Dished Cover
%%
GENERAL NOTE: For definition of 4, see _para. 8.3.1.1.
Figure 17 Flat Cover
L_f \_A
22
ASME International Licensee=SHENZHEN ACADEMY OF STANDARDIZATION 9972181
Provided by IHS under license with ASME Not for Resale, 2017/10/11 05:34:02

No reproduction or networking permitted without license from IHS


https://asmenormdoc.com/api2/?name=ASME B16.34 2017.pdf

ASME B16.34-2017

(17) Table 1 Material Specification List: Applicable ASTM Specifications
Material Forgings Castings Plates Bars Tubular
Group Nominal Spec. Spec. Spec. Spec. Spec.
No. Designation No. | Grade | No. Grade No. Grade No. Grade | No. Grade

GROUP 1 MATERIALS

1.1 C-Si A105 A216 | WCB A515 |70 A105
C-Mn-Si A350 | LF2 A516 |70 A350 |LF2 A672 |C 70
C-Mn-Si A537 |ClL 1 A696 |C A672 | B 70
01 21‘{i nAOJOU LTS AOJOU LTS
C-Mn-Si-V A350 |LF6 CL 1| ... A350 |LF6 CL 1| ..

1.2 C-Si A106 | C
2YNi A352 |LC2 A203
3%Ni A352 |LC3 A203 |E
C-Mn-Si A216 | WCC
C-Mn-Si A352 |LCC
C-Mn-Si-V A350 |LF6 CL 2| ... A350 |LF6 CL 2| ...

1.3 C A675 |70
C-Si A352 |LCB A515 |65 A672 | B 65
2V,Ni A203 4A
3%Ni A203 D
C-Mn-Si A516 | 65 A672 | C 65
c-%Mo A217 |WC1
c-%Mo A352 |LC1

1.4 C A675 |60
C A675 |65
C-Si A515 |60 A106 | B
C-Si A672 | B 60
C-Mn-Si A350 |LF1 A516 |60 A350 |LF1 A672 | C 60
C-Mn-Si A696 |B

1.5 C-"4Mo A182 4 F4 A204 |A A182 |F1 A691 [ CM-70
c-%Mo A204 |B

1.6 Y Cr-Y4Mo A387 [2CL1 A691 | “ACR
YCr-4Mo A387 |2CL2

1.7 c-%Mo A691 | CM-75
YCr-Y%,Mo A182 |F2 A182 |F2
Ni-%Cr-%Mo A217 |WC4
%, Ni-Mo-%,Cr, A217 | WC5

1.8 1Cr-%Mo A387 |12 CL 2
1Y,Cr-Y4,MotSi A387 |11ClL1 A691 | 1%CR
2YCr1Mo A387 |22ClL1 A691 | 2Y4,CR
21 €r-1Mo A335 | P22
2V, Cr-1Mo A369 | FP22

19 114{‘»- L Mo Si A1 E11.Cl 2 A297 11.Cl 2 A192 E11.Cl 2
1Y,Cr-%Mo A217 |WC6 A739 |B11

1.10 2Y,Cr-1Mo A182 |F22 Cl 3| A217 | WC9 A387 |22 CL2|A182 |F22CL3 ..
2Y,Cr-1Mo A739 |B22

1.11 3Cr-1Mo A182 |F21 A387 |21ClL2|A182 |F21
Mn-%Mo A302 |A&B
Mn-Y%Mo-Y%Ni A302 |C
Mn-Y%Mo-¥,Ni A302 |D
C-Mn-Si A537 | CL2
c-%Mo A204 |C
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(17) Table 1 Material Specification List: Applicable ASTM Specifications (Cont'd)
Material Forgings Castings Plates Bars Tubular
Group Nominal Spec. Spec. Spec. Spec. Spec.
No. Designation No. | Grade | No. Grade No. Grade No. Grade No. Grade

GROUP 1 MATERIALS (Cont'd)

1.12 5Cr-%Mo A387 |5CL1 A691 |5CR
5Cr-%Mo A387 |5CL2 A335 | P5
Ser—bhie ARG
5Cr-'4Mo-Si A335 | P5b

1.13 5Cr-%Mo A182 |F5a A217 |C5 A182 |F5a

1.14 9Cr-1Mo A182 |F9 A217 |C12 A182 |F9

1.15 9Cr-1Mo-V A182 | F91 A217 | C12A A387 |91ClL 2 |A182 |F91 A335 | P91

1.16 C-"%Mo A335 |P1
C-"4Mo A369 |FP1
1Cr-%Mo A387 |12CL 1 A691 | 1CR
1Cr-%Mo A335 |P12
1Cr-%Mo A369 |FP1R
1Y%,Cr-Y, Mo-Si A335 | P11
1Y, cr-%Mo-Si A369 | FP1fL

1.17 1Cr-%Mo A182 |F12CL 2 ... A182 |F12CL2..
5Cr-%Mo A182 |F5 A182 |F5

1.18 9Cr-2wW-V A182 | F92 A182 | F92 A335 | P92
9Cr-2W-Vv A369 | FP9R

GROUP 2 [MATERIALS

21 18Cr-8Ni A351 | GR3
18Cr-8Ni A182 |F304 | A351\{CF8 A240 | 304 A182 |F304 |A312 |TP304
18Cr-8Ni A182 |F304H [A351 |CF10 A240 |304H |A182 |F304H |A312 |TP304H
18Cr-8Ni A479 | 304 A358 | 304
18Cr-8Ni A479 |304H |A376 |TP304
18Cr-8Ni A376 | TP304H
18Cr-8Ni A430 | FP304
18Cr-8Ni A430 | FP304H

2.2 16Cr-12Ni-2Mo A351 | CF3M
16Cr-12Ni-2Mo A182 |F316 |A351 |CF8M A240 |316 A182 |F316 |A312 |TP316
16Cr-12Ni-2Mo A182 |F316H |[A351 |CF10M A240 |316H |A182 |F316H |A312 |TP316H
16Cr-12Ni-2Mo A479 | 316 A358 | 316
16Cr-12Ni-2Mo A479 |316H |A376 |TP316
16Cr-12Ni-2Mo A376 | TP316H
16Cr-12Ni-2Mo A430 |FP3[l6
16Cr<32Ni-2Mo A430 | FP3[L6H
18CF=8Ni A351 | CF3A
18Cr_8Nj A351 CESA
18Cr-13Ni-3Mo A182 |F317 A240 |317 A312 |TP317
19Cr-10Ni-3Mo A351 | CG8M
19Cr-10Ni-3Mo A351 | CG3M

2.3 18Cr-8Ni A182 | F304L A240 |304L |A182 |F304L |A312 |TP304L
18Cr-8Ni A479 |304L | ..
16Cr-12Ni-2Mo A182 |F316L A240 |316L |A182 |F316L |A312 |TP316L
16Cr-12Ni-2Mo A479 | 316L
18Cr-13Ni-3Mo A182 |F317L A182 |F317L |..

2.4 18Cr-10Ni-Ti A182 | F321 A240 |321 A182 |F321 |A312 |TP321
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(17) Table 1 Material Specification List: Applicable ASTM Specifications (Cont'd)
Material Forgings Castings Plates Bars Tubular
Group Nominal Spec. Spec. Spec. Spec. Spec.
No. Designation No. | Grade | No. Grade No. Grade No. Grade No. Grade

GROUP 2 MATERIALS (Cont'd)
18Cr-10Ni-Ti A182 | F321H A240 |321H A479 (321 A312 |TP321H
18Cr-10Ni-Ti A182 |F321H |A358 |321
HoEr—HoMN—T1 A47—32HH A376| TP321
18Cr-10Ni-Ti A376, || TP321H
18Cr-10Ni-Ti A430 || FP321
18Cr-10Ni-Ti A430 || FP321H

2.5 18Cr-10Ni-Cb A182 | F347 A240 | 347 A182 | F347 A312 || TP347
18Cr-10Ni-Cb A182 | F347H A240 |347H A182) |\EB47H | A312 | TP347H
18Cr-10Ni-Cb A182 | F348 A240 |348 A182y |F348 A312 || TP348
18Cr-10Ni-Cb A182 | F348H A240 |348H A182 |F348H | A312 || TP348H
18Cr-10Ni-Cb A479 | 347 A358 || TP347
18Cr-10Ni-Cb A479 | 347H A376 || TP347
18Cr-10Ni-Cb A479 | 348 A376 || TP347H
18Cr-10Ni-Cb A479 | 348H A376 || TP348
18Cr-10Ni-Cb A376 || TP348H
18Cr-10Ni-Cb A430 || FP347
18Cr-10Ni-Cb A430 || FP347H

2.6 23Cr-12Ni A312 || TP309H
23Cr-12Ni A240 |309H A358 || 309H

2.7 25Cr-20Ni A182 | F310H A240 |310H A182 |F310H |A312 | TP310H
25Cr-20Ni A479 |310H A358 || 310H

2.8 20Cr-18Ni-6Mo A182 |F44 A351 | CK3MCuN |A240 ([S31254 |A182 |F44 A312 | S31254
20Cr-18Ni-6Mo A479 |S31254 | A358 | S31254
22Cr-5Ni-3Mo-N A182.4E51 A995 | CD3MN A240 |S31803 |A182 |F51 A789 | S31803
22Cr-5Ni-3Mo-N A479 |S31803 | A790 [ S31803
25Cr-7Ni-4Mo-N A182 |F53 A240 |S32750 |A182 |F53 A789 |/ S32750
25Cr-7Ni-4Mo-N A479 | S32750 | A790 | S32750
24Cr-10Ni-4Mo-N A995 | CEBMN
25Cr-5Ni-3Cu-2Mo-N A995 | CD4MCuN
25Cr-7Ni-3.5Mo-W=N A995 | CD3MWCuN] ...
25Cr-7.5Ni-3.5Mo<N-Cu-W A182 | F55 A240 |S32760 |A479 |[S32760 | A790 | S32760

2.9 23Cr-12Ni A240 |309S
25Cr-20Ni A240 |310S A479 |310S

2.10 25Cr-12Ni A351 |CHS8
25Cr~12Ni A351 | CH20

2.11 18Cr-10Ni-Cb A351 | CF8C

2.12 25Cr-20Ni A351 | CK20

GROUP 3 MATERIALS

31 35Ni-35Fe-20Cr-Cb B462 [ N08020 B463 [N08020 | B462 |N08020 | ...
35Ni-35Fe-20Cr-Cb B473 |N08020 | B464 |N08020
35Ni-35Fe-20Cr-Cb B468 | N08020

3.2 99Ni B564 [N02200 B162 [N02200 |B160 |N02200 |B161 |[N02200
99Ni B163 | N02200

3.3 99Ni-Low C B162 [N02201|B160 |N02201 ...

3.4 67Ni-30Cu B564 [ N04400 | ... B127 |[N04400 | B164 |N04400 |B165 |N04400
67Ni-30Cu A494 | M-35-1 B163 | N04400
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(17) Table 1 Material Specification List: Applicable ASTM Specifications (Cont'd)
Material Forgings Castings Plates Bars Tubular
Group Nominal Spec. Spec. Spec. Spec. Spec.
No. Designation No. | Grade | No. Grade No. Grade No. Grade No. Grade

GROUP 3 MATERIALS (Cont'd)
67Ni-30Cu-S A494 | M-35-2 . B164 | N04405

35 72Ni-15Cr-8Fe B564 | N06600 B168 | N06600 | B166 |N06600
F2Nt=t5€r=6Fe B+63—TN0G600

3.6 33Ni-42Fe-21Cr B564 | N08800 B409 |N08800 | B408 |N08800 |B163 ) N0§800

3.7 65Ni-28Mo-2Fe B462 | N10665 B333 |[N10665 | B335 |N10665 | ..
65Ni-28Mo-2Fe B462 |N10665 [{B622 |N1(665
65Ni-28Mo-2Fe B564 | N10665
64Ni-29.5Mo-2Cr-2Fe-Mn-W B462 | N10675 B333 |N10675|B335 |N10675 | ..
64Ni-29.5Mo-2Cr-2Fe-Mn-W B462 [|\W10675 |B622 |N1d675
64Ni-29.5Mo-2Cr-2Fe-Mn-W B564 | N10675

3.8 54Ni-16Mo-15Cr B462 | N10276 B575 |N10276 |B462 |N10276 | ..
54Ni-16Mo-15Cr B574 |N10276 | B622 |N1(276
54Ni-16Mo-15Cr B564 | N10276
60Ni-22Cr-9Mo-3.5Cb B564 | N06625 B443 {06625 |B446 |N06625 | ..
62Ni-28Mo-5Fe B333\ [/N10001 | B335 |N10001 |B622 |N1d001
70Ni-16Mo-7Cr-5Fe B434 |N10003 |B573 |N10003
61Ni-16Mo-16Cr B575 |N06455|B574 | N06455|B622 | N0g455
42Ni-21.5Cr-3Mo-2.3Cu B564 | N08825 B424 |N08825|B425 |N08825|B423 |N0§825
55Ni-21Cr-13.5Mo B462 | N06022 B575 |N06022 |B462 |N06022 |B622 |N0€022
55Ni-21Cr-13.5Mo B564 | N06022 B574 |N06022 | ...
55Ni-23Cr-16Mo-1.6Cu B462 | N06200 B575 |N06200 | B574 |N06200 |B622 |N04200
55Ni-23Cr-16Mo-1.6Cu B564 | N06200

3.9 47Ni-22Cr-9Mo-18Fe B435 |N06002 |B572 |N06002 |B622 |N04002
21Ni-30Fe-22Cr-18Co-3Mo-3W B435 |R30556 | B572 |R30556 | B622 |R3(556

3.10 25Ni-47Fe-21Cr-5Mo B599 |N08700|B672 |N08700 | ...

311 44Fe-25Ni-21Cr-Mo B625 |N08904 | B649 |N08904 |B677 |N0§904

3.12 26Ni-43Fe-22Cr-5Mo B620 |N08320 |B621 |N08320 |B622 |N0§320
47Ni-22Cr-20Fe-7Mo B582 |N06985|B581 |N06985 |B622 |N0H985
46Fe-24Ni-21Cr-6Mo-Cu=N B462 | N08367 | A351 | CN3MN B688 | N08367 | B462 |N08367
46Fe-24Ni-21Cr-6Mo-6u=N B691 | NO08367 | ...
58Ni-33Cr-8Mo B462 | N06035 B575 |N06035|B462 |N06035|B622 |N0H035
58Ni-33Cr-8Mo B564 | N06035 B574 |B06035 | ...

3.13 49Ni-25Cr-18Fe~6Mo B582 |N06975|B581 |N06975 |B622 |N0{975
Ni-Fe-Cr£Mo-Cu-Low C B564 | N08031 B625 |N08031|B649 |N08031|B622 |N0§031

3.14 47Ni<22Cr-19Fe-6Mo B582 |N06007 | B581 |N06007 |B622 |N04007
40Ni=29Cr-15Fe-5Mo B462 | N06030 B582 | N06030 | B462 |N06030
40N 20Cr 1CEa CNMo BEa1 NO6030 L BE22 ]\Tn£030

3.15 42Ni-2Fe-21Cr B564 | N08810 | ... B409 |N08810 |B408 |N08810 |B407 |N08810
Ni-Mo A494 |N-12MV
Ni-Mo-Cr A494 | CW-12MW | ...

3.16 35Ni—19Cr—11/4Si B536 |N08330|B511 |NO08330|B535 |N08330

3.17 29Ni-20%Cr-3%Cu-2%Mo A351 | CN7M

3.18 72Ni-15Cr-8Fe B167 | N06600

3.19 57Ni-22Cr-14W-2Mo-La B564 | N06230 B435 |N06230|B572 |N06230|B622 |N06230

" 26
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Table 1 Material Specification List: Applicable ASTM Specifications (Cont'd)

GROUP 4 MATERIALS

Bolting Materials [Note (1)]

Specification Number Grade Notes Specification Number Grade Notes
A193 ), (3) B164 (10)-(12)
A307B 4, (5) B166 (10), (11)

A320 (2), (3), (6) B335 N10665 (10)

A354 B335 N10675 10)
A449 (7), (8) B408 (10)-(12)

A453 651 and 660 (€)] B473 10)

A540 B574 N10276 10)

A564 630 @) B574 N06022 10)

B637 NO7718 10)

GENHRAL NOTES:

(a) The user is responsible for assuring that bolting material is not used beyond limits specified in governing codes or regulatfons.

(b) ASME Boiler and Pressure Vessel Code Section Il materials that also meet the requirements of the listed ASTM specification may also be used.

(c) Material limitations, restrictions, and special requirements are shown in the pressure-temperatutetables, Table 2-1.1 through Tgble 2-3.19.

NOTHS:

(1) [Repair welding of bolting material is not permitted.

(2) [Where austenitic bolting materials have been carbide-solution treated but not strain hardened, they are designated Class 1 or|Class 1A in
IASTM A193. ASTM A194 nuts of corresponding material are recommended.

(3) [Where austenitic bolting materials have been carbide-solution treated and strain*hardened, they are designated Class 2, 2B, or RC in ASTM
IA193. ASTM A194 nuts of corresponding material are recommended.

(4) [For limitations of usage and strength level, see para. 5.1.2.

(5) |Bolts with drilled or undersize heads shall not be used.

(6) [For ferritic bolting materials intended for service at low temperature, ASTM A194 Grade 7 nuts are recommended.

(7) |Acceptable nuts for use with quenched and tempered steel bolts are ASTM A194 Grade 2 and 2H.

(8) [Mechanical property requirements for studs shall be the same as for bolts.

(9) |Bolting materials suitable for high-temperature service-with austenitic stainless steel valve materials.

(10) [Nuts may be of the same material or may be of compatible grade of ASTM A194.

(11) [Forging quality not permitted unless the producer lastheating or working these parts tests them as required for other permitted conditions
in the same specification and certifies their final'tensile, yield, and elongation properties to equal or exceed the requirements fof one of the
other permitted conditions.

(12) [Maximum operating temperature is arbitrarily set at 260°C (500°F), unless material has been annealed, solution annealed, or hpt finished,
because hard temper adversely affectsidesign stress in the creep-rupture temper range.
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Table 2-1.1 Ratings for Group 1.1 Materials

A105 (1), (2) A350 Gr. LF3 (6) A516 Gr. 70 (1), (4) A672 Gr. B70 (1)
A216 Gr. WCB (1) A350 Gr. LF6 Cl. 1 (5) A537 CL. 1 (3) A672 Gr. C70 (1)
A350 Gr. LF2 (1) A515 Gr. 70 (1) A696 Gr. C (3)

A — Standard Class

Working Pressures by Class, bar

Temperature,

°C 150 300 600 900 1500 2500 4500
-29 to 38 19.6 51.1 102.1 153.2 255.3 425.5 765.9
50 19.2 50.1 100.2 150.4 250.6 417.7 751.p

00 17.7 46.6 93.2 139.8 233.0 388.3 699.
50 15.8 45.1 90.2 135.2 225.4 375.6 676.1L
00 13.8 43.8 87.6 131.4 219.0 365.0 657.p
50 121 419 83.9 125.8 209.7 3495 629.1
00 10.2 39.8 79.6 119.5 199.1 331.8 597.8
25 9.3 38.7 77.4 116.1 193.6 322.6 580.f
50 8.4 37.6 75.1 112.7 1878 313.0 563.p
75 7.4 36.4 72.7 109.1 181.8 303.1 545.6
400 6.5 34.7 69.4 104.2 173.6 289.3 520.8
425 5.5 28.8 57.5 86.3 143.8 239.7 431.p
450 4.6 23.0 46.0 69.0 115.0 191.7 345.1
475 3.7 17.4 349 52.3 87.2 145.3 261.p
00 2.8 11.8 23.5 35.3 58.8 97.9 176.B

38 1.4 5.9 11.8 17.7 29.5 49.2 88.4

B — Special Class
Temperature, Working Pressures by Class, bar

°C 150 300 600 900 1500 2500 450
-29to 38 19.8 51.7 103.4 155.1 258.6 430.9 775.¥
50 19.8 51.7 103.4 155.1 258.6 430.9 775.F
00 19.8 51.6 103.3 154.9 258.2 430.3 774.b
50 19.6 51.0 102.1 153.1 255.2 425.3 765.b
200 19.4 50.6 101.1 151.7 252.9 421.4 758.p
250 194 50.5 101.1 151.6 252.6 4211 757.p
00 19.4 50.5 101.1 151.6 252.6 421.1 757.p
25 19.2 50.1 100.2 150.3 250.6 417.6 751.f
50 18.7 48.9 97.8 146.7 244.6 407.6 733.f
75 18.1 471 94.2 141.3 235.5 392.5 706.b

400 16.6 43.4 86.8 130.2 217.0 361.7 651.
450 11.0 28.8 57.5 86.3 143.8 239.6 431.4
475 8.4 21.8 43.6 65.4 109.0 181.6 326.9
500 5.6 14.7 29.4 44.1 73.5 122.4 220.4
538 2.8 7.4 14.8 22.2 36.9 61.6 110.8

NOTES:

(1) Upon prolonged exposure to temperatures above 425°C, the carbide phase of steel may be converted to graphite. Permissible, but not
recommended for prolonged usage above 425°C.
(2) Only killed steel shall be used above 455°C.
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Table 2-1.1 Ratings for Group 1.1 Materials (Cont'd)

NOTES (Cont'd):

(3) Not to be used over 370°C.
(4) Not to be used over 455°C.
(5) Not to be used over 260°C.
(6) Not to be used over 345°C.

ASME International Licensee=SHENZHEN ACADEMY OF STANDARDIZATION 9972181
Provided by IHS under license with ASME Not for Resale, 2017/10/11 05:34:02

No reproduction or networking permitted without license from IHS


https://asmenormdoc.com/api2/?name=ASME B16.34 2017.pdf

ASME B16.34-2017

Table 2-1.2 Ratings for Group 1.2 Materials

A106 Gr. C (1) A203 Gr. E (2) A350 Gr. LF6 CL 2 (3) A352 Gr. LC3 (4)
A203 Gr. B (2) A216 Gr. WCC (2) A352 Gr. LC2 (4) A352 Gr. LCC (4)
A — Standard Class

Working Pressures by Class, bar

Temperature,

°C 150 300 600 900 1500 2500 4500

-29 to 38 19.8 51.7 103.4 155.1 258.6 430.9 775.7
50 19.5 51.7 103.4 155.1 258.6 430.9 775.7
100 17.7 51.5 103.0 154.6 257.6 429.4 773.0
150 15.8 50.2 100.3 150.5 250.8 418.1 7526
200 13.8 48.6 97.2 145.8 243.2 405.4 729.7
250 12.1 46.3 92.7 139.0 231.8 386.2 694.8
300 10.2 429 85.7 128.6 2144 3571 642.6
325 9.3 414 82.6 124.0 206.6 344.3 619.6
350 8.4 40.0 80.0 120.1 200.1 3335 600.3
375 7.4 37.8 75.7 113.5 189.2 315.3 567.5
400 6.5 34.7 69.4 104.2 1736 289.3 520.8
425 55 28.8 57.5 86.3 143.8 239.7 431.5
450 4.6 23.0 46.0 69.0 115.0 191.7 345.1]
475 3.7 17.1 34.2 513 85.4 142.4 256.3
500 2.8 11.6 23.2 84.7 57.9 96.5 173.7
538 1.4 5.9 11.8 17.7 29.5 49.2 88.6

B — Special-€Class

Temperature, Werking Pressures by Class, bar

°C 150 300 600 900 1500 2500 4500
-2p to 38 20.0 51.7 103.4 155.1 258.6 430.9 775.7
50 20.0 51.7 103.4 155.1 258.6 430.9 775.7
100 20.0 51.7 103.4 155.1 258.6 430.9 775.7
150 20.0 51.7 103.4 155.1 258.6 430.9 775.7
200 20.0 51.7 103.4 155.1 258.6 430.9 775.7
250 20.0 51.7 103.4 155.1 258.6 430.9 775.7
300 2040 51.7 103.4 155.1 258.6 430.9 775.7
325 20.0 51.7 103.4 155.1 258.6 430.9 775.7
350 19.8 51.1 102.2 153.3 255.5 4258 766.4
375 19.3 48.4 96.7 145.1 241.9 403.1 725.6
400 19.3 43.4 86.8 130.2 217.0 361.7 651.0
425 18.0 36.0 71.9 107.9 179.8 299.6 539.3
450 14.4 28.8 57.5 86.3 143.8 239.6 431.4
475 10.7 21.4 42.7 64.1 106.8 178.0 320.4
500 7.2 14.5 29.0 43.4 72.4 120.7 217.2
538 3.7 7.4 14.8 22.2 36.9 61.6 110.8

NOTES:

(1) Not to be used over 425°C.

(2) Upon prolonged exposure to temperatures above 425°C, the carbide phase of steel may be converted to graphite. Permissible, but not
. recommended for prolonged usage above 425°C.

(3) Not to be used over 260°C.
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Table 2-1.2 Ratings for Group 1.2 Materials (Cont'd)

NOTES (Cont'd):
(4) Not to be used over 345°C.
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Table 2-1.3 Ratings for Group 1.3 Materials

A203 Gr. A (1) A352 Gr. LCB (2) A516 Gr. 65 (1), (3) A672 Gr. C65 (1)
A203 Gr. D (1) A352 Gr. LC1 (2) A672 Gr. B65 (1) A675 Gr. 70 (1), (4), (5)
A217 Gr. WC1 (6)-(8) A515 Gr. 65 (1)

A — Standard Class

Working Pressures by Class, bar

Temperature,
°C 150 300 600 900 1500 2500 4500
-29 to 38 18.4 48.0 96.0 144.1 240.1 400.1 720.3
50 18.2 47.5 94.9 142.4 237.3 395.6 712.0
100 17.4 45.3 90.7 136.0 226.7 377.8 6801
150 15.8 439 87.9 131.8 219.7 366.1 659.1|
200 13.8 42.5 85.1 127.6 212.7 354.4 638.0
250 12.1 40.8 81.6 122.3 203.9 3398 611.7
300 10.2 38.7 77.4 116.1 193.4 322.4 580.3
325 9.3 37.6 75.2 112.7 187.9 313.1 563.7
350 8.4 36.4 72.8 109.2 182.0 303.3 545.9
375 7.4 35.0 69.9 104.9 1749 291.4 524.6
400 6.5 32.6 65.2 97.9 163.1 271.9 489.3
425 5.5 27.3 54.6 81.9 136.5 227.5 409.5
450 4.6 21.6 43.2 648 107.9 179.9 323.8
475 3.7 15.7 31.3 47,0 78.3 130.6 235.0
500 2.8 111 221 33.2 55.4 92.3 166.1
538 1.4 5.9 11.8 17.7 29.5 49.2 88.6

B — Special Class

Working Pressures by Class, bar

Temperature,

°C 150 300 600 900 1500 2500 4500
-2p to 38 20.0 48.0 96.0 144.1 240.1 400.1 720.3
50 20.0 48.0 96.0 144.1 240.1 400.1 720.3
100 20.0 48.0 96.0 144.1 240.1 400.1 720.3
150 20.0 48.0 96.0 144.1 240.1 400.1 720.3
200 20.0 48.0 96.0 144.1 240.1 400.1 720.3
250 2040 48.0 96.0 144.1 240.1 400.1 720.3
300 20.0 48.0 96.0 144.1 240.1 400.1 720.3
325 20.0 48.0 95.9 143.9 239.8 399.6 719.3
350 19.8 47.3 94.6 141.9 236.5 394.1 709.4
375 19.3 449 89.9 134.8 224.7 374.6 674.2
400 19.3 40.8 81.6 122.3 203.9 339.8 611.7
450 13.5 27.0 54.0 81.0 134.9 224.9 404.8
475 9.8 19.6 39.2 58.8 97.9 163.2 293.8
500 6.9 13.8 27.7 41.5 69.2 115.3 207.6
538 3.7 7.4 14.8 22.2 36.9 61.6 110.8

NOTES:

(1) Upon prolonged exposure to temperatures above 425°C, the carbide phase of steel may be converted to graphite. Permissible, but not
recommended for prolonged usage above 425°C.

(2) Not to be used over 345°C.
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Table 2-1.3 Ratings for Group 1.3 Materials (Cont'd)

NOTES (Cont'd):

(3) Not to be used over 455°C.

(4) Leaded grades shall not be used where welded or in any application above 260°C.

(5) For service temperatures above 455°C, it is recommended that killed steels containing not less than 0.10% residual silicon be used.

(6) Uponprolonged exposure to temperatures above 470°C, the carbide phase of steel of carbon-molybdenum steel may be converted to graphite.
Permissible, but not recommended for prolonged usage above 470°C.

(7) Use normalized and tempered material only.

(8) Thedel . i .

In) may be
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Table 2-1.4 Ratings for Group 1.4 Materials

A106 Gr. B (1) A515 Gr. 60 (1), (2) A672 Gr. C60 (1) A675 Gr. 65 (1), (3), (4)
A350 Gr. LF1 CL. 1 (1) A516 Gr. 60 (1), (2) A675 Gr. 60 (1)-(3) A696 Gr. B (5)
A672 Gr. B60 (1)
A — Standard Class

Working Pressures by Class, bar

Temperature,

°C 150 300 600 900 1500 2500 4500

-29 to 38 16.3 42.6 85.1 127.7 212.8 354.6 638.3
50 16.0 41.8 83.5 125.3 208.9 348.1 626.9
100 149 38.8 77.7 116.5 194.2 323.6 5825
150 14.4 37.6 75.1 112.7 187.8 313.0 563.4
200 13.8 36.4 72.8 109.2 182.1 303.4 546.2
250 121 349 69.8 104.7 174.6 2910 523.7
300 10.2 33.2 66.4 99.5 165.9 276.5 497.7
325 9.3 32.2 64.5 96.7 161.2 268.6 483.5
350 8.4 31.2 62.5 93.7 156.2 260.4 468.7
375 7.4 30.4 60.7 91.1 1518 253.0 455.3
400 6.5 29.3 58.7 88.0 146.7 244.5 440.1f
425 5.5 25.8 51.5 77.3 128.8 214.7 386.5
450 4.6 21.4 42.7 641 106.8 178.0 3204
475 3.7 14.1 28.2 4213 70.5 117.4 211.4
500 2.8 10.3 20.6 30.9 51.5 85.9 154.6
538 1.4 5.9 11.8 17.7 29.5 49.2 88.6

B — Special Class

Working Pressures by Class, bar

Temperature,

°C 150 300 600 900 1500 2500 4500
-2p to 38 17.0 44.3 88.6 133.0 221.6 369.4 664.9
50 17.0 44.3 88.6 133.0 221.6 369.4 664.9
100 17.0 44.3 88.6 133.0 221.6 369.4 664.9
150 17.0 44.3 88.6 133.0 221.6 369.4 664.9
200 17.0 44.3 88.6 133.0 221.6 369.4 664.9
250 17:0 44.3 88.6 133.0 221.6 369.4 664.9
300 16:5 43.0 86.0 129.0 215.0 358.3 644.9
325 16.1 42.0 83.9 125.9 209.9 349.8 629.4
350 15.6 40.7 81.4 1221 203.4 339.1 610.3
375 15.2 395 79.1 118.6 197.6 329.4 592.9
400, 14.6 38.2 76.3 114.5 190.8 317.9 572.3
450 10.2 26.7 53.4 80.1 133.5 222.5 400.5
475 6.8 17.6 35.2 529 88.1 146.8 264.3
500 4.9 12.9 25.8 38.7 64.4 107.4 193.3
538 2.8 7.4 14.8 22.2 36.9 61.6 110.8

NOTES:

(1) Upon prolonged exposure to temperatures above 425°C, the carbide phase of steel may be converted to graphite. Permissible, but not
recommended for prolonged usage above 425°C.

(2) Not to be used over 455°C.
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Table 2-1.4 Ratings for Group 1.4 Materials (Cont'd)

NOTES (Cont'd):
(3) Leaded grades shall not be used where welded or in any application above 260°C.

(4) For service temperatures above 455°C, it is recommended that killed steels containing not less than 0.10% residual silicon be used.
(5) Not to be used over 370°C.
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Table 2-1.5 Ratings for Group 1.5 Materials

A182 Gr. F1 (1) A204 Gr. B (1) A691 Gr. CM-70 (1)
A204 Gr. A (1)

A — Standard Class

Working Pressures by Class, bar

Temperature,

°C 150 300 600 900 1500 2500 4500

-29 to 38 18.4 48.0 96.0 144.1 240.1 400.1 720.3
50 18.4 48.0 96.0 144.1 240.1 400.1 720.3
100 17.7 47.9 95.9 143.8 239.7 399.5 719.1]
150 15.8 47.3 94.7 142.0 236.7 394.5 7410
200 13.8 45.8 91.6 137.4 229.0 381.7 687.1
250 12.1 44.5 89.0 133.5 222.5 370.9 667.6
300 10.2 429 85.7 128.6 214.4 3571 642.6
325 9.3 41.4 82.6 124.0 206.6 344.3 619.6
350 8.4 40.3 80.4 120.7 201.1 335.3 603.3
375 7.4 38.9 77.6 116.5 194.1 323.2 581.8
400 6.5 36.5 73.3 109.8 183y 304.9 548.5
425 5.5 35.2 70.0 105.1 175.1 291.6 524.7
450 4.6 33.7 67.7 101.4 169.0 281.8 507.0
475 3.7 31.7 63.4 951 158.2 263.9 474.9
500 2.8 241 48.1 7212 120.3 200.5 361.0
538 1.4 11.3 22.7 34.0 56.7 94.6 170.2

B — Special-Class

Temperature, Woerking Pressures by Class, bar

°C 150 300 600 900 1500 2500 4500
-2p to 38 18.4 48.0 96.0 144.1 240.1 400.1 720.3
50 18.4 48.0 96.0 144.1 240.1 400.1 720.3
100 18.4 48.0 96.0 144.1 240.1 400.1 720.3
150 18.4 48.0 96.0 144.1 240.1 400.1 720.3
200 18.4 48.0 96.0 144.1 240.1 400.1 720.3
250 18.4 48.0 96.0 144.1 240.1 400.1 720.3
300 184 48.0 96.0 144.1 240.1 400.1 720.3
325 184 48.0 96.0 144.1 240.1 400.1 720.3
350 18.4 48.0 96.0 144.1 240.1 400.1 720.3
375 18.4 48.0 96.0 144.1 240.1 400.1 720.3
400 18.4 48.0 96.0 144.1 240.1 400.1 720.3
425, 18.4 48.0 96.0 144.1 240.1 400.1 720.3
450 18.1 47.3 94.4 141.4 235.8 393.1 707.6
475 16.4 42.8 85.5 128.2 213.7 356.3 641.3
500 11.5 30.1 60.2 90.2 150.4 250.7 451.2
538 5.4 14.2 28.4 42.6 70.9 118.2 212.8

NOTE: (1) Upon prolonged exposure to temperatures above 470°C, the carbide phase of steel of carbon-molybdenum steel may be converted to
graphite. Permissible, but not recommended for prolonged usage above 470°C.
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Table 2-1.6 Ratings for Group 1.6 Materials

A387 Gr. 2 CL. 1 A387 Gr. 2 Cl. 2 A691 Gr. 4CR

A — Standard Class

Working Pressures by Class, bar

Temperature,

°C 150 300 600 900 1500 2500 4500

-29 to 38 15.6 40.6 81.3 1219 203.1 338.6 609.4
50 15.6 40.6 81.3 1219 203.1 338.6 609.4

100 15.6 40.6 81.3 1219 203.1 338.6 609.4

150 15.6 40.6 81.3 121.9 203.1 338.6 b09.4

200 13.8 40.6 81.3 1219 203.1 338.6 09.4

250 12.1 39.8 79.5 119.3 198.8 331.4 696.4

300 10.2 38.7 77.3 116.0 193.3 322:1 579.8

325 9.3 38.1 76.1 114.2 190.3 317.1 670.8

350 8.4 37.4 74.8 112.2 187.1 311.8 661.2

375 7.4 36.8 73.5 110.3 1838 306.3 b51.4

400 6.5 36.0 72.0 108.0 1799 299.9 539.8

425 5.5 35.1 70.0 105.1 175.1 291.6 b24.7

450 4.6 33.7 67.7 101.4 169.0 281.8 507.0

475 3.7 31.7 63.4 95.1 158.2 263.9 174.8

500 2.8 25.7 51.3 7.0 128.3 213.9 B84.9

538 1.4 13.9 279 41.8 69.7 116.2 P09.2

B — Special Class
Temperature, Working Pressures by Class, bar

°C 150 300 600 900 1500 2500 1500

-29 to 38 15.6 40.6 81.3 1219 203.1 338.6 609.4
50 15.6 40.6 81.3 1219 203.1 338.6 609.4

100 15.6 40,6 81.3 1219 203.1 338.6 609.4

150 15.6 40.6 81.3 1219 203.1 338.6 b09.4

200 15.6 40.6 81.3 121.9 203.1 338.6 b09.4

250 15.6 40.6 81.3 1219 203.1 338.6 09.4

300 15.6 40.6 81.3 1219 203.1 338.6 09.4

325 156 40.6 81.3 1219 203.1 338.6 b09.4

350 15.6 40.6 81.3 121.9 203.1 338.6 b09.4

375 15.6 40.6 81.3 1219 203.1 338.6 609.4

400 15.6 40.6 81.3 1219 203.1 338.6 09.4

425 15.6 40.6 81.3 1219 203.1 338.6 b09.4

456 156 406 843 1249 263t 3386 609.4

475 15.6 40.6 81.3 1219 203.1 338.6 609.4

500 12.3 32.0 64.1 96.1 160.1 266.9 480.4

538 6.7 17.4 349 52.3 87.2 145.3 261.5
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Table 2-1.7 Ratings for Group 1.7 Materials

A182 Gr. F2 (1) A217 Gr. WC4 (1)-(3) A217 Gr. WC5 (2) A691 Gr. CM-75

A — Standard Class

Working Pressures by Class, bar

Temperature,

°C 150 300 600 900 1500 2500 4500

-29 to 38 19.8 51.7 103.4 155.1 258.6 430.9 775.7
50 19.5 51.7 103.4 155.1 258.6 430.9 775.7
100 17.7 51.5 103.0 154.6 257.6 429.4 773.0
150 15.8 50.3 100.3 150.6 250.8 418.2 752.9
200 13.8 48.6 97.2 145.8 243.4 405.4 729.4
250 12.1 46.3 92.7 139.0 231.8 386.2 694.4
300 10.2 429 85.7 128.6 214.4 3574 642.6
325 9.3 414 82.6 124.0 206.6 344.3 619.6
350 8.4 40.3 80.4 120.7 201.1 335.3 603.3
375 7.4 38.9 77.6 116.5 194.1 323.2 581.94
400 6.5 36.5 73.3 109.8 183.1 304.9 548.5
425 5.5 35.2 70.0 105.1 1751 291.6 524.7
450 4.6 33.7 67.7 101.4 169.0 281.8 507.4
475 3.7 31.7 63.4 95.1 158.2 263.9 474.9
500 2.8 26.7 53.4 801 133.4 2224 400.3
538 1.4 139 27.9 41.8 69.7 116.2 209.2
550 1.4 (4) 12.6 25.2 37.8 63.0 105.0 188.9
575 1.4 (4) 7.2 14.4 21.5 35.9 59.8 107.7%

B — Special Class
Temperature, Working Pressures by Class, bar

°C 150 300 600 900 1500 2500 4500

-29 to 38 19.8 51.7 103.4 155.1 258.6 430.9 775.7
50 19.8 51.7 103.4 155.1 258.6 430.9 775.7
100 19.8 517 103.4 155.1 258.6 430.9 775.7
150 19.8 51.7 103.4 155.1 258.6 430.9 775.7
200 19.8 51.7 103.4 155.1 258.6 430.9 775.7%
250 19.8 51.7 103.4 155.1 258.6 430.9 775.7
300 198 51.7 103.4 155.1 258.6 430.9 775.7
325 19.8 51.7 103.4 155.1 258.6 430.9 775.7
350 19.8 51.5 102.8 154.3 257.1 428.6 771.4
375 19.3 50.6 101.0 151.5 252.5 420.9 7574
400 19.3 50.3 100.6 150.6 251.2 418.3 753.2
450 18.1 47.3 94.4 141.4 235.8 393.1 707.6
475 16.4 42.8 85.5 128.2 213.7 356.3 641.3
500 12.8 334 66.7 100.1 166.8 278.0 500.3
538 6.7 17.4 34.9 52.3 87.2 145.3 261.5
550 6.0 15.7 315 47.2 78.7 131.2 236.2
575 3.4 9.0 17.9 26.9 449 74.8 134.6

NOTES:

(1) :Not to be used over 538°C.
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Table 2-1.7 Ratings for Group 1.7 Materials (Cont'd)

NOTES (Cont'd):
(2) Use normalized and tempered material only.

(3) The deliberate addition of any element not listed in ASTM A217, Table 1 is prohibited, except that calcium (Ca) and manganese (Mn) may be
added for deoxidation.

(4) For welding-end valves only. Class 150 flanged-end valves terminate at 538°C.
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Table 2-1.8 Ratings for Group 1.8 Materials

A335 Gr. P22 (1)
A369 Gr. FP 22 (1)

A387 Gr. 11 CL. 1 (1)
A387 Gr. 12 CL 2 (1)

A387 Gr. 22 Cl. 1 (1)

A691 Gr. 1%,CR (1)

A691 Gr. 2Y4,CR (1)

A — Standard Class

Working Pressures by Class, bar

Temperature,
°C 150 300 600 900 1500 2500 4500
-29 to 38 16.3 42.6 85.1 127.7 212.8 354.6 638.3
50 16.1 419 83.9 125.8 209.6 349.4 628.9
100 15.2 39.6 79.2 118.7 197.9 329.8 593.7
150 14.8 38.6 771 115.7 1929 321.4 5784
200 13.8 38.2 76.4 114.6 190.9 318.2 572.9
250 12.1 38.2 76.3 114.5 190.8 3179 572.3
300 10.2 38.2 76.3 114.5 190.8 317.9 572.3
325 9.3 38.2 76.3 114.5 190.8 317.9 572.3
350 8.4 38.0 76.0 114.0 189.9 316.5 569.9
375 7.4 37.3 74.7 112.0 186.7 311.2 560.2
400 6.5 36.5 73.3 109.8 1831 304.9 548.9
425 5.5 35.2 70.0 105.1 175.1 291.6 524.7
450 4.6 33.7 67.7 101.4 169.0 281.8 507.G
475 3.7 31.7 63.4 95.1: 158.2 263.9 474.9
500 2.8 25.6 51.3 76.9 128.2 213.7 384.7
538 1.4 14.9 29.8 44.7 74.5 124.1 2234
550 1.4 (2) 12.7 25.4 38.1 63.5 105.9 190.4
575 1.4 (2) 8.8 17.6 26.4 44.0 73.4 132.4
600 1.4 (2) 6.1 1231 18.2 30.3 50.4 90.4
625 1.4 (2) 4.0 8.0 12.1 20.1 335 60.4
650 1.0 (2) 2.6 5.2 7.8 13.0 21.7 39.0
B — Special Class
Templerature, Working Pressures by Class, bar

°C 150 300 600 900 1500 2500 4500
-29 to 38 17.0 44.3 88.6 133.0 221.6 369.4 664.9
50 17.0 44.3 88.6 1329 2215 369.2 664.6
100 16.9 441 88.2 132.3 220.5 367.5 661.5
|50 16.5 43.0 86.0 129.0 215.0 3583 644.9
P00 16.5 43.0 86.0 129.0 215.0 358.3 644.9
P50 16.5 43.0 86.0 129.0 215.0 358.3 644.9
00 16.5 43.0 86.0 129.0 215.0 358.3 644.9
26 16.5 43.0 86.0 129.0 215.0 358.3 644.9

56 1675 %36 8676 1296 2450 3583 67
375 16.5 43.0 86.0 129.0 215.0 3583 644.9
400 16.5 43.0 86.0 129.0 215.0 358.3 644.9
425 16.5 43.0 86.0 129.0 215.0 358.3 644.9
450 16.5 43.0 86.0 129.0 215.0 358.3 644.9
475 15.7 409 81.8 122.7 204.6 341.0 613.7
500 12.3 321 64.1 96.2 160.3 267.1 480.8
538 7.1 18.6 37.2 55.8 93.1 155.1 279.2
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Table 2-1.8 Ratings for Group 1.8 Materials (Cont'd)

B — Special Class

Temperature, Working Pressures by Class, bar
°C 150 300 600 900 1500 2500 4500
550 6.1 15.9 31.8 47.7 79.4 132.4 2383
575 42 11.0 22.0 33.0 55.0 91.7 165.1
600 2.9 7.6 15.1 22.7 37.8 63.0 113.5
625 1.9 5.0 10.1 15.1 25.1 41.9 75.4
650 1.2 3.3 6.5 9.8 16.3 271 48.8

NOTHS:

(1) Bermissible, but not recommended for prolonged use above 595°C.
(2) Hanged-end valve ratings terminate at 538°C.
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Table 2-1.9 Ratings for Group 1.9 Materials

A182 Gr. F11 CL 2 (1), (2) A217 Gr. WC6 (1), (3), (4)  A387 Gr. 11 CL 2 (2) A739 Gr. B11 (2)

A — Standard Class

Working Pressures by Class, bar

Temperature,
°C 150 300 600 900 1500 2500 4500
-29 to 38 19.8 51.7 103.4 155.1 258.6 430.9 775.7
50 19.5 51.7 103.4 155.1 258.6 430.9 775.7
100 17.7 51.5 103.0 154.4 257.4 429.0 772.2
150 15.8 49.7 99.5 149.2 248.7 414.5 746.4
200 13.8 48.0 95.9 143.9 239.8 399.6 719.4
250 12.1 46.3 92.7 139.0 231.8 386.2 694.4
300 10.2 429 85.7 128.6 214.4 3574 642.4
325 9.3 41.4 82.6 124.0 206.6 344.3 619.4
350 8.4 40.3 80.4 120.7 201.1 335.3 603.3
375 7.4 389 77.6 116.5 194.1 323.2 581.9
400 6.5 36.5 73.3 109.8 183.1 304.9 548.9
125 5.5 35.2 70.0 105.1 1751 291.6 524.4
450 4.6 33.7 67.7 101.4 169.0 281.8 507.(
475 3.7 31.7 63.4 95.1 158.2 263.9 474.9
500 2.8 25.7 51.5 77.2 128.6 214.4 385.9
538 1.4 14.9 29.8 44.7 74.5 124.1 2234
550 1.4 (5) 12.7 25.4 38.1 63.5 105.9 190.4
575 1.4 (5) 8.8 17.6 26.4 44.0 73.4 132.4
600 1.4 (5) 6.1 12.2 183 30.5 50.9 91.4
625 1.4 (5) 43 8.5 12.8 21.3 35.5 63.9
650 1.1 (5) 2.8 5.7 8.5 14.2 23.6 42.4
B — Special Class
Templerature, Working Pressures by Class, bar
°C 150 300 600 900 1500 2500 4500
-29to 38 19.8 51.7 103.4 155.1 258.6 430.9 775.7
50 19.8 51.7 103.4 155.1 258.6 430.9 775.7
00 19.8 51.7 103.4 155.1 258.6 430.9 775.7)
50 19.8 51.7 103.4 155.1 258.6 4309 775.7
00 19.8 51.7 103.4 155.1 258.6 430.9 775.7
50 19.8 51.7 103.4 155.1 258.6 430.9 775.7
00 19.8 51.7 103.4 155.1 258.6 430.9 775.7)
25 19.8 51.7 103.4 155.1 258.6 430.9 775.7)
350 19.8 51.5 102.8 154.3 2571 428.6 771.4
375 19.3 50.6 101.0 151.5 252.5 4209 757.4
400 19.3 50.3 100.6 150.6 251.2 418.3 753.2
425 19.0 49.6 99.3 148.9 248.2 413.7 744.6
450 18.1 47.3 94.4 141.4 235.8 393.1 707.6
475 16.4 42.8 85.5 128.2 213.7 356.3 641.3
500 12.3 32.2 64.3 96.5 160.8 268.0 482.4
538 7.1 18.6 37.2 55.8 93.1 155.1 279.2
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ASME B16.34-2017

B — Special Class

Working Pressures by Class, bar

Temperature,
°C 150 300 600 900 1500 2500 4500
550 6.1 159 31.8 47.7 79.4 132.4 238.3
575 4.2 11.0 22.0 33.0 55.0 91.7 165.1
600 2.9 7.6 15.5 22.9 30.2 63.6 14.5
625 2.0 53 10.6 16.0 26.6 44.4 79.9
650 1.4 3.5 7.1 10.6 17.7 29.5 53.2
NOTHS:

(1) Use normalized and tempered material only.

(2)
(3)

(5

fded for deoxidation.
anged-end valve ratings terminate at 538°C.

Permissible, but not recommended for prolonged use above 595°C.

Not to be used over 595°C.

(4) The deliberate addition of any element not listed in ASTM A217, Table 1 is prohibited, except that calcidm (€a) and manganese (
a
H

in) may be
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Table 2-1.10 Ratings for Group 1.10 Materials

A182 Gr. F22 Cl. 3 (1) A217 Gr. WC9 (2)-(4) A387 Gr. 22 CL 2 (1) A739 Gr. B22 (2)

A — Standard Class

Working Pressures by Class, bar

Temperature,
°C 150 300 600 900 1500 2500 4500
-29 to 38 19.8 51.7 103.4 155.1 258.6 430.9 775.7
50 19.5 51.7 103.4 155.1 258.6 430.9 775.7
100 17.7 51.5 103.0 154.6 257.6 429.4 773.0
150 15.8 50.3 100.3 150.6 250.8 418.2 752.9
200 13.8 48.6 97.2 145.8 243.4 405.4 729.9
250 12.1 46.3 92.7 139.0 231.8 386.2 694.4
300 10.2 429 85.7 128.6 214.4 3574 642.4
325 9.3 41.4 82.6 124.0 206.6 344.3 619.4
350 8.4 40.3 80.4 120.7 201.1 335.3 603.3
375 7.4 389 77.6 116.5 194.1 323.2 581.9
400 6.5 36.5 73.3 109.8 183.1 304.9 548.9
125 5.5 35.2 70.0 105.1 1751 291.6 524.4
450 4.6 33.7 67.7 101.4 169.0 281.8 507.(
475 3.7 31.7 63.4 95.1 158.2 263.9 474.9
500 2.8 28.2 56.5 84.7 140.9 235.0 423.(
538 1.4 18.4 36.9 55.3 92.2 153.7 276.4
550 1.4 (5) 15.6 31.3 46.9 78.2 130.3 2344
575 1.4 (5) 10.5 211 31.6 52.6 87.7 1579
600 1.4 (5) 6.9 13.8 20.7 344 57.4 103.3
625 1.4 (5) 45 8.9 13.4 22.3 37.2 66.9
650 1.1 (5) 2.8 5.7 8.5 14.2 23.6 42.4
B — Special Class
Templerature, Working Pressures by Class, bar
°C 150 300 600 900 1500 2500 4500
-29to 38 19.8 51.7 103.4 155.1 258.6 430.9 775.7
50 19.8 51.7 103.4 155.1 258.6 430.9 775.7
00 19.8 51.6 103.2 154.9 258.1 430.2 774.3
50 19.5 51.0 101.9 1529 254.8 424.6 764.3
00 19.3 50.2 100.4 150.7 251.1 418.5 753.4
50 19.2 50.0 100.0 149.9 249.9 416.5 749.7)
00 19.1 49.8 99.6 149.3 2489 414.8 746.7)
25 19.0 49.6 99.2 148.8 248.0 413.3 743.9
350 189 49.2 98.4 147.6 246.0 410.0 738.1
375 18.7 48.8 97.5 146.3 243.8 406.3 731.3
400 18.7 48.8 97.5 146.3 243.8 406.3 731.3
425 18.7 48.8 97.5 146.3 243.8 406.3 731.3
450 18.1 47.3 94.4 141.4 235.8 393.1 707.6
475 16.4 42.8 85.5 128.2 213.7 356.3 641.3
500 13.7 35.6 71.5 107.1 178.6 297.5 535.4
538 8.8 23.0 46.1 69.1 115.2 192.1 345.7
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Table 2-1.10 Ratings for Group 1.10 Materials (Cont'd)
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B16.34-2017

B — Special Class

Temperature Working Pressures by Class, bar

°C 150 300 600 900 1500 2500 4500
550 7.5 19.5 39.1 58.6 97.7 162.8 293.1
575 5.0 13.2 26.3 39.5 65.8 109.7 197.4
600 3.5 0.6 17.2 25.6 45.0 71.7 29.1
625 2.1 5.6 11.2 16.7 279 46.5 83.7
650 1.4 3.5 7.1 10.6 17.7 29.5 53.2

NOTHS:

(1) Bermissible, but not recommended for prolonged use above 595°C.

(2) Use normalized and tempered material only.

(3) Not to be used over 595°C.

(4) e deliberate addition of any element not listed in ASTM A217, Table 1 is prohibited, except that calcium (€a) and manganese (Mn) may be

aflded for deoxidation.
(5) Hanged-end valve ratings terminate at 538°C.
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Table 2-1.11 Ratings for Group 1.11 Materials

A182 Gr. F21 (1)
A204 Gr. C (4)
A302 Gr. A (2)

A302 Gr. B (2)
A302 Gr. C (2)

A302 Gr. D (2)

A387 Gr. 21 Cl. 2 (1)

A537 CL. 2 (3)

A — Standard Class

Working Pressures by Class, bar

Temperature,
°C 150 300 600 900 1500 2500 4500
-29 to 38 20.0 51.7 103.4 155.1 258.6 430.9 775.7
50 19.5 51.7 103.4 155.1 258.6 430.9 775.4
100 17.7 51.5 103.0 154.6 257.6 429.4 773
150 15.8 50.3 100.3 150.6 250.8 418.2 752.9
200 13.8 48.6 97.2 145.8 243.4 4054 729.4
250 12.1 46.3 92.7 139.0 231.8 386.2 694.9
300 10.2 429 85.7 128.6 214.4 357.1 642.4
325 9.3 41.4 82.6 124.0 206.6 344.3 619.6
350 8.4 40.3 80.4 120.7 201.1 335.3 603.3
375 7.4 389 77.6 116.5 1941 323.2 581.9
400 6.5 36.5 73.3 109.8 183.1 304.9 548.9
U25 5.5 35.2 70.0 105.1 175.1 291.6 524.7
450 4.6 33.7 67.7 1014 169.0 281.8 507.4
475 3.7 31.7 63.4 95.1 158.2 263.9 4749
500 2.8 23.6 47.1 70.7 117.8 196.3 353.3
538 1.4 11.3 22.7 34.0 56.7 94.6 170.2
550 1.4 (5) 11.3 22.7 34.0 56.7 94.6 170.4
575 1.4 (5) 10.1 20.1 30.2 50.3 83.8 150.9
600 1.4 (5) 7.1 14.2 21.3 35.6 59.3 106.7
625 1.4 (5) 5.3 10.6 15.9 26.5 44.2 79.6
650 1.2 (5) 3l 6.1 9.2 15.4 25.6 46.1
B — Special Class
Temperature, Working Pressures by Class, bar
°C 150 300 600 900 1500 2500 4500
-29 to 38 20.0 51.7 103.4 155.1 258.6 430.9 775.7
50 20.0 51.7 103.4 155.1 258.6 430.9 775.7
00 20.0 51.7 103.4 155.1 258.6 430.9 775.7
50 20.0 51.7 103.4 155.1 258.6 430.9 775.7
00 20.0 51.7 103.4 155.1 258.6 430.9 775.7
50 20.0 51.7 103.4 155.1 258.6 4309 775.7)
60 206 517 163+ 155¢ 2586 #4309 77577
325 20.0 51.7 103.4 155.1 258.6 430.9 775.7
350 19.8 51.5 102.8 154.3 257.1 428.6 771.4
375 19.3 50.6 101.0 151.5 252.5 4209 757.4
400 19.3 50.3 100.6 150.6 251.2 418.3 753.2
425 19.0 49.6 99.3 148.9 248.2 413.7 744.6
450 18.1 47.3 94.4 141.4 235.8 393.1 707.6
475 16.1 421 84.2 126.3 210.5 350.9 631.6
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Table 2-1.11 Ratings for Group 1.11 Materials (Cont'd)

B — Special Class

Temperature, Working Pressures by Class, bar
°C 150 300 600 900 1500 2500 4500
500 11.3 29.4 58.9 88.3 147.2 245.4 441.6
538 5.4 14.2 28.4 42.6 70.9 118.2 212.8
550 5.4 14.2 2o.4 42.6 70.9 116.2 P12.8
575 4.9 12.8 25.5 38.3 63.9 106.4 191.6
600 3.4 8.9 17.8 26.7 44.4 74.1 133.3
625 2.5 6.6 13.3 19.9 33.2 55.3 99.6
650 1.5 3.8 7.7 11.5 19.2 32.0 57.6
NOTHS:
(1) Permissible, but not recommended for prolonged use above 595°C.
(2) Upon prolonged exposure to temperatures above 470°C, the carbide phase of carbon-molybdenum steel may be converted fo graphite.
Permissible, but not recommended for prolonged use above 470°C.
(3) Not to be used over 370°C.
(4) Upon prolonged exposure to temperatures above 470°C, the carbide phase of steel may be\converted to graphite. Permissiljle, but not
recommended for prolonged usage above 470°C.
(5) Hanged-end valve ratings terminate at 538°C.
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Table 2-1.12 Ratings for Group 1.12 Materials

A335 Gr. P5 A369 Gr. FP5 A387 Gr. 5 Cl. 2 A691 Gr. 5CR
A335 Gr. PSb A387 Gr.5ClL. 1
A — Standard Class
Temperature, Working Pressures by Class, bar
°C 150 300 600 900 1500 2500 4500
-29 to 38 16.3 42.6 85.1 127.7 212.8 354.6 638.3
50 16.0 41.6 83.3 124.9 208.2 347.0 624.7
100 14.7 38.3 76.5 114.8 191.3 3189 574.(
150 14.2 37.0 74.0 111.0 185.1 308.4 5552
200 13.8 36.6 73.3 109.9 183.1 305.2 549.4
250 12.1 36.4 72.7 109.1 181.8 303.0 545.4
300 10.2 35.9 71.8 107.7 179.5 299.2 5389
325 9.3 35.6 71.2 106.8 178.0 296.6 534.(
350 8.4 35.2 70.4 105.5 175.9 293.2 527.7%
375 7.4 34.6 69.3 103.9 173.2 288.6 519.9
400 6.5 33.9 67.7 101.6 1693 282.1 507.4
425 5.5 32.8 65.7 98.5 164.2 273.6 492.5
450 4.6 31.7 63.4 95.1: 158.5 264.1 4754
475 3.7 27.3 54.5 81.8 136.3 227.1 408.9
500 2.8 21.4 42.8 64.1 106.9 178.2 320.74
538 1.4 13.7 274 411 68.6 114.3 205.7%
550 14 (1) 12.0 24.1 36.1 60.2 100.4 180.7%
575 1.4 (1) 8.9 1738 26.7 44.4 74.0 133.3
600 1.4 (D 6.2 12.5 18.7 31.2 51.9 93.5
625 1.4 (1 4.0 8.0 12.0 20.0 33.3 59.9
650 0.9 (1) 2.4 4.7 7.1 11.8 19.7 35.5
B — Special Class
Temlerature, Working Pressures by Class, bar

°C 150 300 600 900 1500 2500 4500
-29 to 38 17.0 44.3 88.6 133.0 221.6 369.4 664.9
50 17.Q 443 88.6 132.9 221.5 369.2 664.6
100 16.9 441 88.2 132.3 220.5 367.4 661.4
150 16.5 429 85.8 128.7 214.6 357.6 643.7
P00 16.3 42.6 85.3 1279 213.2 355.4 639.7
P50 16.3 42.5 85.0 127.5 212.5 354.2 637.5
00 16.1 421 84.1 126.2 2103 350.4 630.8

25 1676 47 833 12570 2083 3472 624
350 15.7 41.0 82.0 123.0 205.0 341.7 615.1
375 15.5 40.3 80.7 121.0 201.7 336.1 605.0
400 15.5 40.3 80.7 121.0 201.7 336.1 605.0
425 15.5 40.3 80.7 121.0 201.7 336.1 605.0
450 15.5 40.3 80.7 121.0 201.7 336.1 605.0
475 13.2 34.3 68.6 103.0 171.6 286.0 514.8
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Table 2-1.12 Ratings for Group 1.12 Materials (Cont'd)

B — Special Class

Temperature, Working Pressures by Class, bar
°C 150 300 600 900 1500 2500 4500
500 10.2 26.7 53.4 80.2 133.6 222.7 400.9
538 6.6 171 343 51.4 85.7 142.8 257.1
550 5.8 15.1 30.1 45.2 75.3 125.5 225.9
575 4.5 11.1 22.2 33.3 55.5 92.5 66.6
600 3.0 7.8 15.6 23.4 38.9 64.9 116.8
625 1.9 5.0 10.0 15.0 249 41.6 74.8
650 1.1 3.0 5.9 8.9 14.8 24.6 443

NOTH: (1) Flanged-end valve ratings terminate at 538°C.
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Table 2-1.13 Ratings for Group 1.13 Materials

A182 Gr. F5a A217 Gr. C5 (1), (2)
A — Standard Class
Temperature, Working Pressures by Class, bar
°C 150 300 600 900 1500 2500 4500
-29 to 38 20.0 51.7 103.4 155.1 258.6 430.9 775.7
50 19.5 51.7 103.4 155.1 258.6 430.9 775.7
100 17.7 51.5 103.0 154.6 257.6 429.4 773.0
150 15.8 50.3 100.3 150.6 250.8 418.2 752.9
200 13.8 48.6 97.2 145.8 243.4 405.4 729.9
250 12.1 46.3 92.7 139.0 231.8 386.2 694.4
300 10.2 429 85.7 128.6 214.4 35741 642.4
325 9.3 41.4 82.6 124.0 206.6 3443 619.6
350 8.4 40.3 80.4 120.7 201.1 335.3 603.3
375 7.4 38.9 77.6 116.5 194.1 323.2 581.9
400 6.5 36.5 73.3 109.8 183.1 304.9 548.9
425 5.5 35.2 70.0 105.1 1751 291.6 524.7
450 4.6 33.7 67.7 101.4 169.0 281.8 507.4
475 3.7 27.9 55.7 83.6 139.3 2321 417.9
500 2.8 214 42.8 641 106.9 178.2 320.7
538 1.4 13.7 27.4 41.1 68.6 114.3 205.7
550 1.4 (3) 12.0 241 36.1 60.2 100.4 180.7%
575 1.4 (3) 8.9 17.8 26.7 44.4 74.0 133.3
600 1.4 (3) 6.2 125 18.7 31.2 51.9 93.5
625 1.4 (3) 4.0 8.0 12.0 20.0 333 59.9
650 0.9 (3) 2.4 4.7 7.1 11.8 19.7 35.9
B — Special Class
Templerature, Working Pressures by Class, bar
°C 150 300 600 900 1500 2500 4500
-29to 38 20.0 51.7 103.4 155.1 258.6 430.9 775.7
50 20.0 51.7 103.4 155.1 258.6 430.9 775.7
00 20.0 51.7 103.4 155.1 258.6 430.9 775.7
50 20.0 51.7 103.4 155.1 258.6 4309 775.7
00 20.0 51.7 103.4 155.1 258.6 4309 775.7
50 20.0 51.7 103.4 155.1 258.6 430.9 775.7
00 20.0 51.7 103.4 155.1 258.6 4309 775.7
25 20.0 51.7 103.4 155.1 258.6 430.9 775.7
350 19.8 51.5 102.8 154.3 2571 428.6 771.4
375 19.3 50.6 101.0 151.5 252.5 4209 757.4
400 19.3 50.3 100.6 150.6 251.2 418.3 753.2
425 19.0 49.6 99.3 1489 248.2 413.7 744.6
450 18.1 45.2 90.3 135.5 2259 376.5 677.6
475 16.4 34.8 69.6 104.5 174.1 290.2 522.3
500 13.4 26.7 53.4 80.2 133.6 222.7 400.9
538 8.6 17.1 34.3 51.4 85.7 142.8 257.1
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Table 2-1.13 Ratings for Group 1.13 Materials (Cont'd)

ASME

B16.34-2017

B — Special Class

Temperature, Working Pressures by Class, bar
°C 150 300 600 900 1500 2500 4500
550 7.5 15.1 30.1 45.2 75.3 125.5 2259
575 5.6 11.1 22.2 333 55.5 92.5 166.6
600 3.9 /7.0 15.6 23.4 38.9 64.9 16.8
625 2.5 5.0 10.0 15.0 249 41.6 74.8
650 1.5 3.0 5.9 8.9 14.8 24.6 44.3
NOTHS:

(1) Use normalized and tempered material only.

(2) Thhe deliberate addition of any element not listed in ASTM A217, Table 1 is prohibited, except that calcium (Ca)\and manganese (

afdded for deoxidation.

(3) Hanged-end valve ratings terminate at 538°C.

in) may be

ASME International
Provided by IHS under license with ASME
No reproduction or networking permitted without license from IHS

51

Licensee=SHENZHEN ACADEMY OF STANDARDIZATION 9972181

Not for Resale, 2017/10/11 05:34:02


https://asmenormdoc.com/api2/?name=ASME B16.34 2017.pdf

ASME B16.34-2017

Table 2-1.14 Ratings for Group 1.14 Materials

A182 Gr. F9 A217 Gr. C12 (1), (2)
A — Standard Class
Temperature, Working Pressures by Class, bar
°C 150 300 600 900 1500 2500 4500
-29 to 38 20.0 51.7 103.4 155.1 258.6 430.9 775.7
50 19.5 51.7 103.4 155.1 258.6 430.9 775.7
100 17.7 51.5 103.0 154.6 257.6 429.4 773.0
150 15.8 50.3 100.3 150.6 250.8 418.2 752.9
200 13.8 48.6 97.2 145.8 243.4 405.4 729.9
250 12.1 46.3 92.7 139.0 231.8 386.2 694.9
300 10.2 429 85.7 128.6 214.4 35741 642.4
325 9.3 41.4 82.6 124.0 206.6 344.3 619.6
350 8.4 40.3 80.4 120.7 201.1 335.3 603.3
375 7.4 38.9 77.6 116.5 194.1 323.2 581.9
400 6.5 36.5 73.3 109.8 183.1 304.9 548.9
425 5.5 35.2 70.0 105.1 1751 291.6 524.7
450 4.6 33.7 67.7 101.4 169.0 281.8 507.4
475 3.7 31.7 63.4 95.1 158.2 263.9 474.9
500 2.8 28.2 56.5 84.7 140.9 235.0 423.0
538 1.4 17.5 35.0 52.5 87.5 145.8 262.4
550 1.4 (3) 15.0 30.0 45.0 75.0 125.0 225.4
575 1.4 (3) 10.5 209 314 52.3 87.1 156.9
600 1.4 (3) 7.2 14.4 21.5 35.9 59.8 107.4
625 1.4 (3) 5.0 9.9 14.9 248 41.4 74.9
650 1.4 (3) 3.5 7.1 10.6 17.7 29.5 53.3
B — Special Class
Templerature, Working Pressures by Class, bar
°C 150 300 600 900 1500 2500 4500
-29to 38 20.0 51.7 103.4 155.1 258.6 430.9 775.7
50 20.0 51.7 103.4 155.1 258.6 430.9 775.7
00 20.0 51.7 103.4 155.1 258.6 430.9 775.7
50 20.0 51.7 103.4 155.1 258.6 4309 775.7
00 20.0 51.7 103.4 155.1 258.6 4309 775.7
50 20.0 51.7 103.4 155.1 258.6 430.9 775.7
00 20.0 51.7 103.4 155.1 258.6 4309 775.7
25 20.0 51.7 103.4 155.1 258.6 4309 775.7
350 19.8 51.5 102.8 154.3 2571 428.6 771.4
375 19.3 50.6 101.0 151.5 252.5 4209 757.4
400 19.3 50.3 100.6 150.6 251.2 418.3 753.2
425 19.0 49.6 99.3 1489 248.2 413.7 744.6
450 18.1 47.3 94.4 141.4 235.8 393.1 707.6
475 16.4 42.8 85.5 128.2 213.7 356.3 641.3
500 13.7 35.6 71.5 107.1 178.6 297.5 535.4
538 8.4 219 43.7 65.6 109.3 182.2 328.0
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Table 2-1.14 Ratings for Group 1.14 Materials (Cont'd)

ASME B16.34-2017

B — Special Class

Temperature, Working Pressures by Class, bar
°C 150 300 600 900 1500 2500 4500
550 7.2 18.7 375 56.2 93.7 156.2 281.2
575 5.0 13.1 26.1 39.2 65.3 108.9 196.0
600 3.4 9.0 17.9 26.9 44.9 74.6 34.6
625 2.4 6.2 12.4 18.6 311 51.8 93.2
650 1.7 4.4 8.9 13.3 22.2 36.9 66.5
NOTHS:

(1) Use normalized and tempered material only.

(2) The deliberate addition of any element not listed in ASTM A217, Table 1 is prohibited, except that calcium (Ca)\and manganese (

afdded for deoxidation.

(3) Hanged-end valve ratings terminate at 538°C.

in) may be
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Table 2-1.15 Ratings for Group 1.15 Materials

A182 Gr. F91 A217 Gr. C12A (1) A335 Gr. P91 A387 Gr. 91 Cl. 2

A — Standard Class

Working Pressures by Class, bar

Temperature,
°C 150 300 600 900 1500 2500 4500
-29 to 38 20.0 51.7 103.4 155.1 258.6 430.9 775.7
50 19.5 51.7 103.4 155.1 258.6 430.9 775.7
100 17.7 51.5 103.0 154.6 257.6 429.4 773.0
150 15.8 50.3 100.3 150.6 250.8 418.2 752.9
200 13.8 48.6 97.2 145.8 243.4 405.4 729.9
250 12.1 46.3 92.7 139.0 231.8 386.2 694.4
300 10.2 429 85.7 128.6 214.4 3574 642.4
325 9.3 41.4 82.6 124.0 206.6 344.3 619.4
350 8.4 40.3 80.4 120.7 2011 335.3 603.3
375 7.4 38.9 77.6 116.5 194.1 323.2 581.9
400 6.5 36.5 73.3 109.8 183.1 304.9 548.9
125 5.5 35.2 70.0 105.1 1751 291.6 524.4
450 4.6 33.7 67.7 101.4 169.0 281.8 507.Q
475 3.7 31.7 63.4 95.1 158.2 263.9 474.9
500 2.8 28.2 56.5 84.7 140.9 235.0 423.(
538 1.4 25.2 50.0 75.2 125.5 208.9 375.9
550 1.4 (2) 25.0 49.8 74.8 1249 208.0 374.3
575 1.4 (2) 24.0 479 71.8 119.7 199.5 359.1
600 1.4 (2) 19.5 89.0 58.5 97.5 162.5 2924
625 1.4 (2) 14.6 29.2 43.8 73.0 121.7 219.1
650 1.4 (2) 9.9 19.9 29.8 49.6 82.7 148.9
B — Special Class
Templerature, Working Pressures by Class, bar
°C 150 300 600 900 1500 2500 4500
-29to 38 20.0 51.7 103.4 155.1 258.6 430.9 775.7
50 20.0 51.7 103.4 155.1 258.6 430.9 775.7
00 20.0, 51.7 103.4 155.1 258.6 430.9 775.7)
50 20.0 51.7 103.4 155.1 258.6 430.9 775.7
00 20.0 51.7 103.4 155.1 258.6 4309 775.7
50 20.0 51.7 103.4 155.1 258.6 430.9 775.7
00 20.0 51.7 103.4 155.1 258.6 430.9 775.7
25 20.0 51.7 103.4 155.1 258.6 430.9 775.7)
350 19.8 51.5 102.8 154.3 2571 428.6 771.4
375 19.3 50.6 101.0 151.5 252.5 4209 757.4
400 19.3 50.3 100.6 150.6 251.2 418.3 753.2
425 19.0 49.6 99.3 148.9 248.2 413.7 744.6
450 18.1 47.3 94.4 141.4 235.8 393.1 707.6
475 16.4 42.8 85.5 128.2 213.7 356.3 641.3
500 13.7 35.6 71.5 107.1 178.6 297.5 535.4
538 11.0 29.0 57.9 86.9 145.1 241.7 435.1
54
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Table 2-1.15 Ratings for Group 1.15 Materials (Cont'd)

B — Special Class

Temperature, Working Pressures by Class, bar
°C 150 300 600 900 1500 2500 4500
550 11.0 29.0 57.9 86.9 145.1 241.7 435.1
575 10.9 28.6 57.1 85.7 143.0 238.3 428.8
600 9.5 24.4 48.7 73.1 121.9 203.1 B65.6
625 7.0 18.3 36.5 54.8 91.3 152.1 P73.8
650 48 12.4 24.8 37.2 62.1 103.4 186.2
NOTHS:
(1) The deliberate addition of any element not listed in ASTM A217, Table 1 is prohibited, except that calcium (Ca) and. manganese (Mn) may be

aflded for deoxidation.

(2) Hanged-end valve ratings terminate at 538°C.
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Table 2-1.16 Ratings for Group 1.16 Materials

A335 Gr. P1 (1), (2)
A335 Gr. P11 (3)

A335 Gr. P12 (3)
A369 Gr. FP1 (1), (2)

A369 Gr. FP11 (3)
A369 Gr. FP12 (3)

A387 Gr. 12 Cl. 1 (3)

A691 Gr. 1CR (3), (4)

A — Standard Class

Working Pressures by Class, bar

Temperature,
°C 150 300 600 900 1500 2500 4500
-29 to 38 15.6 40.6 81.3 121.9 203.1 338.6 609.4
50 15.5 40.3 80.7 121.0 201.7 336.1 605.0
100 15.0 39.1 78.1 117.2 195.3 3254 585.9
150 14.3 37.3 74.5 111.8 186.4 310.6 559:1
200 13.8 36.0 72.0 108.0 180.0 300.0 540.0
250 12.1 34.8 69.7 104.5 174.2 2903 522.4
300 10.2 33.7 67.4 101.1 168.4 280.7 505.3
325 9.3 331 66.3 99.4 165.7 276.2 497.1
350 8.4 32.6 65.2 97.8 163.0 271.6 488.9
375 7.4 32.0 64.0 95.9 159.9 266.5 479.6
400 6.5 31.5 62.9 94.4 1573 262.1 471.9
425 5.5 30.7 61.4 92.1 153.4 255.7 460.3
450 4.6 29.9 59.8 89.8 149.6 249.3 448.9
475 3.7 29.2 58.3 8%7.5 145.8 243.0 437.3
500 2.8 22.8 45.6 68.5 114.1 190.2 342.3
538 1.4 11.3 22.7 34.0 56.7 94.6 170.2
550 1.4 (5) 10.7 214 32.2 53.6 89.4 160.9
575 1.4 (5) 8.8 1736 26.4 44.0 73.4 132.4
600 1.4 (5) 6.1 121 18.2 30.3 50.4 90.9
625 1.4 (5) 4.0 8.0 121 20.1 335 60.4
650 1.0 (5) 2.6 5.2 7.8 13.0 21.7 39.0
B — Special Class
Templerature, Working Pressures by Class, bar
B °C 150 300 600 900 1500 2500 4500
-29 to 38 15.6 40.6 81.3 1219 203.1 338.6 609.4
50 15.5 40.5 80.9 121.4 202.3 337.2 607.0
100 15.3 39.8 79.6 119.4 199.0 331.6 596.9
150 15.0 39.1 78.2 117.2 195.4 325.7 586.2
P00 15.0 39.1 78.2 117.2 195.4 325.7 586.2
P50 15.0 39.1 78.2 117.2 195.4 325.7 586.2
00 15.0 39.1 78.2 117.2 195.4 325.7 586.2
25 156 391 782 172 195+ 3257 5862
350 15.0 39.1 78.2 117.2 195.4 325.7 586.2
375 15.0 39.1 78.2 117.2 195.4 325.7 586.2
400 15.0 39.1 78.2 117.2 195.4 325.7 586.2
425 15.0 39.1 78.2 117.2 195.4 325.7 586.2
450 15.0 39.1 78.2 117.2 195.4 325.7 586.2
475 14.8 38.7 77.4 116.2 193.6 322.7 580.8
500 11.3 29.4 58.8 88.2 147.0 245.0 441.0
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Table 2-1.16 Ratings for Group 1.16 Materials (Cont'd)

ASME

B16.34-2017

B — Special Class

Temperature, Working Pressures by Class, bar
°C 150 300 600 900 1500 2500 4500
538 5.4 14.2 28.4 42.6 70.9 118.2 212.8
550 5.3 13.8 27.6 41.4 69.0 114.9 206.9
575 4.4 11.6 23.2 34.8 57.9 96.6 173.8
600 2.9 7.6 151 22.7 37/.86 63.0 13.5
625 1.9 5.0 10.1 15.1 25.1 419 75.4
650 1.2 3.3 6.5 9.8 16.3 271 48.8
NOTHS:

(1) UYpon prolonged exposure to temperatures above 470°C, the carbide phase of steel may be converted to graphite. Permissi
recommended for prolonged usage above 470°C.

(2) Not to be used over 538°C.
(3) Permissible, but not recommended for prolonged use above 595°C.
(4) Use normalized and tempered material only.

(5) Hanged-end valve ratings terminate at 538°C.

le, but not
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Table 2-1.17 Ratings for Group 1.17 Materials

A182 Gr. F12 Cl. 2 (1), (2) A182 Gr. F5
A — Standard Class
Temperature, Working Pressures by Class, bar
°C 150 300 600 900 1500 2500 4500
-29 to 38 19.8 51.7 103.4 155.1 258.6 430.9 775.7
50 19.5 51.5 103.0 154.5 257.5 429.2 772.5
100 17.7 50.4 100.9 151.3 252.2 4204 756.7
150 15.8 48.2 96.4 144.5 240.9 401.5 722.7
200 13.8 46.3 92.5 138.8 231.3 385.6 694.(
250 12.1 44.8 89.6 134.5 2241 373.5 672.3
300 10.2 429 85.7 128.6 214.4 35741 642.4
325 9.3 41.4 82.6 124.0 206.6 3443 619.6
350 8.4 40.3 80.4 120.7 201.1 335.3 603.3
375 7.4 389 77.6 116.5 194.1 323.2 581.9
400 6.5 36.5 73.3 109.8 183.1 304.9 548.9
425 5.5 35.2 70.0 105.1 1751 291.6 524.7
450 4.6 33.7 67.7 101.4 169.0 281.8 507.4
475 3.7 279 55.7 83.6 139.3 2321 417.9
500 2.8 214 42.8 641 106.9 178.2 320.7
538 1.4 13.7 27.4 41.1 68.6 114.3 205.7
550 1.4 (3) 12.0 24.1 36.1 60.2 100.4 180.7%
575 1.4 (3) 8.8 17.6 26.4 44.0 73.4 132.4
600 1.4 (3) 6.1 12.1 18.2 30.3 50.4 90.4
625 1.4 (3) 4.0 8.0 12.0 20.0 33.3 59.9
650 0.9 (3) 2.4 4.7 7.1 11.8 19.7 35.5
B — Special Class
Templerature, Working Pressures by Class, bar

°C 150 300 600 900 1500 2500 4500
-29to 38 19.8 51.7 103.4 155.1 258.6 4309 775.7
50 19.7 51.5 103.0 154.5 257.5 429.2 772.5
00 19.4 50.6 101.3 151.9 253.1 421.9 759.4
50 19.1 49.7 99.4 149.1 248.6 414.3 745.7
00 19.1 49.7 99.4 149.1 248.6 414.3 745.7
50 19.0 49.6 99.2 148.8 248.0 413.3 7439
00 18.8 49.0 98.1 147.1 245.2 408.6 735.5
25 18.6 48.6 97.2 145.7 2429 404.8 728.7

56 183 %478 957 4375 2392 3987 747
375 18.0 471 94.1 141.2 235.3 392.1 705.9
400 18.0 47.1 94.1 141.2 235.3 392.1 705.9
425 18.0 47.1 94.1 141.2 235.3 392.1 705.9
450 16.5 43.0 86.0 129.1 215.1 358.5 645.3
475 13.3 34.8 69.6 104.5 174.1 290.2 522.3
500 10.2 26.7 53.4 80.2 133.6 222.7 400.9
538 6.6 17.1 34.3 51.4 85.7 142.8 257.1
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Table 2-1.17 Ratings for Group 1.17 Materials (Cont'd)

B — Special Class

Temperature, Working Pressures by Class, bar
°C 150 300 600 900 1500 2500 4500
550 5.8 15.1 30.1 45.2 75.3 125.5 2259
575 4.2 11.0 22.0 33.0 55.0 91.7 165.1
600 2.9 7.6 15.1 22.7 37.8 63.0 113.5
645 1.9 5.0 10.0 15.0 24.9 41.6 74.8
650 1.1 3.0 5.9 8.9 14.8 24.6 44.3

NOTHS:

(1) Use normalized and tempered material only.
(2) Permissible, but not recommended for prolonged use above 595°C.
(3) Hanged-end valve ratings terminate at 538°C.
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Table 2-1.18 Ratings for Group 1.18 Materials

A182 Gr. F92 (1)

A335 Gr. P92 (1)

A369 Gr. FP92 (1)

A — Standard Class

Working Pressures by Class, bar

Temperature,
°C 150 300 600 900 1500 2500 4500
-29 to 38 20.0 51.7 103.4 155.1 258.6 430.9 775.7
50 19.5 51.7 103.4 155.1 258.6 430.9 775.7
100 17.7 51.5 103.0 154.6 257.6 429.4 773.0
150 15.8 50.3 100.3 150.6 250.8 418.2 752.9
200 13.8 48.6 97.2 145.8 243.4 405.4 729.9
250 12.1 46.3 92.7 139.0 231.8 386.2 694.4
300 10.2 429 85.7 128.6 214.4 3574 642.4
325 9.3 41.4 82.6 124.0 206.6 344.3 619.4
350 8.4 40.3 80.4 120.7 201.1 335.3 603.3
375 7.4 38.9 77.6 116.5 194.1 323.2 581.9
400 6.5 36.5 73.3 109.8 183.1 304.9 548.9
125 5.5 35.2 70.0 105.1 1751 291.6 524.%
450 4.6 33.7 67.7 101.4 169.0 281.8 507.(
175 3.7 31.7 63.4 95.1 158.2 263.9 474.9
500 2.8 28.2 56.5 84.7 140.9 235.0 423.(
538 1.4 25.2 50.0 75.2 125.5 208.9 375.9
550 1.4 (2) 25.0 49.8 74.8 1249 208.0 374.3
575 14 (2) 24.0 479 71.8 119.7 199.5 359.1
600 14 (2) 21.6 429 64.2 107.0 178.5 3214
625 1.4 (2) 18.3 36.6 54.9 91.2 152.0 273.9
650 1.4 (2) 13.2 26.5 39.7 66.2 110.3 198.4
B — Special Class
Templerature, Working Pressures by Class, bar
°C 150 300 600 900 1500 2500 4500
-29to 38 20.0 51.7 103.4 155.1 258.6 4309 775.7
50 20.0 51.7 103.4 155.1 258.6 430.9 775.7
00 20.0 51.7 103.4 155.1 258.6 430.9 775.7
50 20.0 51.7 103.4 155.1 258.6 4309 775.7
00 20.0 51.7 103.4 155.1 258.6 430.9 775.7
50 20.0 51.7 103.4 155.1 258.6 430.9 775.7
00 20.0 51.7 103.4 155.1 258.6 430.9 775.7)
25 20.0 51.7 103.4 155.1 258.6 4309 775.7
350 19.8 51.5 102.8 154.3 2571 428.6 771.4
375 19.3 50.6 101.0 151.5 252.5 4209 757.4
400 19.3 50.3 100.6 150.6 251.2 418.3 753.2
425 19.0 49.6 99.3 148.9 248.2 413.7 744.6
450 18.1 47.3 94.4 141.4 235.8 393.1 707.6
475 16.4 42.8 85.5 128.2 213.7 356.3 641.3
500 13.7 35.6 71.5 107.1 178.6 297.5 535.4
538 11.0 29.0 57.9 86.9 145.1 241.7 435.1
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Table 2-1.18 Ratings for Group 1.18 Materials (Cont'd)

B — Special Class

Temperature, Working Pressures by Class, bar
°C 150 300 600 900 1500 2500 4500
550 11.0 29.0 57.9 86.9 145.1 241.7 435.1
575 10.9 28.6 57.1 85.7 143.0 238.3 428.8
600 10.3 26.9 53.5 80.4 134.0 2234 401.9
625 o./ 23.0 45.7 606.6 114.5 190.6 B42.8
650 6.3 16.5 33.1 49.6 82.7 137.9 P48.2

NOTHS:

(1) Application above 620°C is limited to tubing of maximum outside diameter of 88.9 mm.
(2) Fpr welding-end valves only. Flanged-end valve ratings terminate at 538°C.
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Table 2-2.1 Ratings for Group 2.1 Materials

A182 Gr. F304 (1)

A182 Gr. F304H
A240 Gr. 304 (1)
A240 Gr. 304H

A312 Gr. TP304 (1)
A312 Gr. TP304H

A351 Gr. CF10

A351 Gr. CF3 (2)

A351 Gr. CF8 (1)
A358 Gr. 304 (1)
A376 Gr. TP304 (1)
A376 Gr. TP304H

A430 Gr. FP304 (1)
A430 Gr. FP304H
A479 Gr. 304 (1)
A479 Gr. 304H

A — Standard Class

Working Pressures by Class, bar

Temperature,
°C 150 300 600 900 1500 2500 4500
-29 to 38 19.0 49.6 99.3 148.9 248.2 413.7 744.4
50 18.3 47.8 95.6 143.5 239.1 398.5 7173
100 15.7 40.9 81.7 122.6 204.3 340.4 612.9
150 14.2 37.0 74.0 111.0 185.0 308.4 555.1
200 13.2 34.5 69.0 103.4 172.4 2873 517.2
250 12.1 325 65.0 97.5 162.4 270.7 487.3
300 10.2 30.9 61.8 92.7 154.6 257.6 463.7
325 9.3 30.2 60.4 90.7 151.1 251.9 453.3
350 8.4 29.6 59.3 88.9 1481 246.9 4444
375 7.4 29.0 58.1 87.1 145.2 241.9 435.9
400 6.5 28.4 56.9 85.3 142.2 237.0 426.6
425 5.5 28.0 56.0 84.0 140.0 233.3 4199
450 4.6 27.4 54.8 82.2 137.0 228.4 411.1
475 3.7 26.9 53.9 80.8 134.7 224.5 404.G
500 2.8 26.5 53.0 79.5 132.4 220.7 397.3
538 1.4 24.4 48.9 73.3 122.1 203.6 3664
550 1.4 (3) 23.6 471 70.7 117.8 196.3 3534
575 1.4 (3) 20.8 41.7 62.5 104.2 173.7 312.7
600 1.4 (3) 16.9 33.8 50.6 84.4 140.7 253.2
625 1.4 (3) 138 27.6 41.4 68.9 114.9 206.9
650 1.4 (3) 11.3 22.5 33.8 56.3 93.8 168.9
675 1.4 (3) 9.3 18.7 28.0 46.7 77.9 140.2
700 1.4-(3) 8.0 16.1 24.1 40.1 66.9 120.4
725 14.(3) 6.8 135 20.3 33.8 56.3 101.3
750 1.4 (3) 5.8 11.6 17.3 28.9 48.1 86.7%
775 1.4 (3) 4.6 9.0 13.7 22.8 38.0 68.4
800 1.2 (3) 35 7.0 10.5 17.4 29.2 52.4
816 1.0 (3) 2.8 5.9 8.6 14.1 23.8 42.7
B—Speeial-CGlass
Temperature, Working Pressures by Class, bar
°C 150 300 600 900 1500 2500 4500
-29 to 38 19.8 51.7 103.4 155.1 258.6 430.9 775.7
50 19.4 50.5 101.0 151.5 252.5 420.8 757.4
100 17.5 45.6 91.2 136.8 228.0 380.0 683.9
150 15.8 41.3 82.6 1239 206.5 344.2 619.6
200 14.8 38.5 77.0 115.4 192.4 320.7 577.2
250 139 36.3 72.5 108.8 181.3 302.2 543.9

ASME International
Provided by IHS under license with

No reproduction or networking permitted without license from IHS

ASME

62

Licensee=SHENZHEN ACADEMY OF STANDARDIZATION 9972181
Not for Resale, 2017/10/11 05:34:02


https://asmenormdoc.com/api2/?name=ASME B16.34 2017.pdf

ASME B16.34-2017

Table 2-2.1 Ratings for Group 2.1 Materials (Cont'd)

B — Special Class

Working Pressures by Class, bar

Temperature,

°C 150 300 600 900 1500 2500 4500
300 13.2 345 69.0 103.5 172.5 287.5 517.5
325 12.9 33.7 67.5 101.2 168.7 281.1 506.0
350 12.7 33.1 66.1 99.2 165.5 275.5 96.0
375 12.4 324 64.8 97.2 162.0 270.0 186.0
400 12.2 31.7 63.5 95.2 158.7 264.5 176.1
425 12.0 31.2 62.5 93.7 156.2 260.4 168.7
450 11.7 30.6 61.2 91.8 153.0 254.9 158.9
475 11.5 30.1 60.1 90.2 150.3 250.5 150.9
500 11.3 29.6 59.1 88.7 147.8 246.4 143.5
538 11.0 28.6 57.3 85.9 14371 238.5 129.4
550 10.9 28.4 56.8 85.1 141.9 236.5 125.7
575 10.0 26.1 52.1 78.2 130.3 217.2 B90.9
600 8.1 21.1 42.2 63.3 105.5 175.8 B16.5
625 6.6 17.2 34.5 51.7 86.2 143.6 P58.5
650 5.4 141 28.2 42.2 70.4 117.3 P11.2
675 4.5 11.7 23.4 35.1 58.4 97.4 175.3
700 41 10.7 21.3 32.0 53.3 88.9 160.0
725 3.5 9.2 185 27.7 46.2 77.0 138.6
750 2.8 7.4 14.8 22.1 36.7 61.2 110.3
775 2.2 5.8 11.4 17.2 28.5 47.6 85.6
800 1.8 4.4 8.8 13.2 22.0 36.6 65.6
816 1.4 3.4 7.2 10.7 17.9 29.6 53.1

NOTHS:

(1) At temperatures above 538°C, usé only when the carbon content is 0.04% or higher.

(2) Not to be used over 425°C.

(3) Hanged-end valve ratings térmihate at 538°C.
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Table 2-2.2 Ratings for Group 2.2 Materials

A182 Gr. F316 (1)
A182 Gr. F316H
A182 Gr. F317 (1)
A240 Gr. 316 (1)
A240 Gr. 316H
A240 Gr. 317 (1)

A312 Gr. TP316 (1)
A312 Gr. TP316H
A312 Gr. TP317 (1)
A351 Gr. CF3A (2)
A351 Gr. CF3M (3)
A351 Gr. CF8A (2)

A351 Gr. CF8M (1)
A351 Gr. CF10M
A351 Gr. CG3M (3)
A351 Gr. CG8M (4)
A358 Gr. 316 (1)
A376 Gr. TP316 (1)

A376 Gr. TP316H
A430 Gr. FP316 (1)
A430 Gr. FP316H
A479 Gr. 316 (1)
A479 Gr. 316H

A — Standard Class

Working Pressures by Class, bar

Temperature,
°C 150 300 600 900 1500 2500 4500
-2P to 38 19.0 49.6 99.3 148.9 248.2 413.7 744.9
50 18.4 48.1 96.2 144.3 240.6 400.9 721.7
100 16.2 42.2 84.4 126.6 211.0 351.6 632.9
150 14.8 38.5 77.0 115.5 192.5 320.8 577.4
200 13.7 35.7 71.3 107.0 178.3 29772 534.9
250 12.1 334 66.8 100.1 166.9 278.1 500.6
300 10.2 31.6 63.2 94.9 158.1 263.5 474.3
325 9.3 30.9 61.8 92.7 1544 257.4 463.3
350 8.4 30.3 60.7 91.0 151.6 252.7 4549
375 7.4 29.9 59.8 89.6 149.4 249.0 448.72
400 6.5 29.4 58.9 88.3 147.2 245.3 441.6
425 5.5 29.1 58.3 87.4 145.7 2429 437.1
450 4.6 28.8 57.7 86.5 144.2 240.4 432.7
475 3.7 28.7 57.3 86.0 143.4 238.9 430.1
500 2.8 28.2 565 84.7 140.9 235.0 423.(
538 1.4 25.2 50.0 75.2 125.5 208.9 375.9
550 1.4 (5) 25.0 49.8 74.8 124.9 208.0 374.2
575 1.4 (5) 24,0 47.9 71.8 119.7 199.5 359.1
600 1.4 (5) 19.9 39.8 59.7 99.5 165.9 298.4
625 1.4 (5) 15.8 31.6 47.4 79.1 131.8 237.2
650 1.4+5) 12.7 25.3 38.0 63.3 105.5 189.9
675 1:4.(5) 10.3 20.6 31.0 51.6 86.0 154.9
700 1.4 (5) 8.4 16.8 25.1 41.9 69.8 125.7
725 1.4 (5) 7.0 14.0 21.0 349 58.2 104.4
750 1.4 (5) 5.9 11.7 17.6 29.3 48.9 87.9
775 1.4 (5) 4.6 9.0 13.7 22.8 38.0 68.4
00 12(5) 35 70 10.5 17.4 292 52.4
816 1.0 (5) 2.8 5.9 8.6 14.1 23.8 42.7
B — Special Class
Temperature, Working Pressures by Class, bar
°C 150 300 600 900 1500 2500 4500
-29 to 38 19.8 51.7 103.4 155.1 258.6 430.9 775.7
50 19.5 50.8 101.6 152.5 254.1 4235 762.3
100 18.1 47.1 94.2 141.3 235.5 392.4 706.4
150 16.5 43.0 85.9 128.9 214.8 358.0 644.4
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Table 2-2.2 Ratings for Group 2.2 Materials (Cont'd)

B — Special Class

Working Pressures by Class, bar

Temperature,

°C 150 300 600 900 1500 2500 4500
200 15.3 39.8 79.6 119.4 199.0 331.7 597.0
250 14.3 37.3 74.5 111.8 186.3 310.4 558.8
300 13.5 35.3 70.6 105.9 176.4 2941 529.3
325 15.2 34.5 606.9 105.4 172.5 287/.2 17.0
350 13.0 33.8 67.7 101.5 169.2 282.1 607.7
375 12.8 33.3 66.7 100.0 166.7 277.9 500.2
400 12.6 329 65.7 98.6 164.3 273.8 192.9
425 12.5 32.5 65.1 97.6 162.6 271.1 187.9
450 12.3 32.2 64.4 96.6 161.0 268.3 182.9
475 12.3 32.0 64.0 96.0 160:0 266.6 180.0
500 12.2 31.7 63.4 95.1 158:6 264.3 175.7
538 11.0 29.0 57.9 86.9 145.1 241.7 135.1
550 11.0 29.0 57.9 86.9 145.1 241.7 135.1
575 10.9 28.6 57.1 85.7 143.0 2383 128.8
600 9.5 24.9 49.8 74.6 124.4 207.3 B73.2
625 7.6 19.8 39.5 59.3 98.8 164.7 P96.5
650 6.1 15.8 31.7 47.5 79.1 131.9 D37.4
675 49 12.9 258 38.7 64.5 107.5 193.5
700 44 114 22.8 34.3 57.1 95.2 171.3
725 3.7 9.5 19.1 28.6 47.7 79.5 143.0
750 2.8 7.4 14.8 221 36.7 61.2 110.3
775 2.2 5.8 11.4 17.2 285 47.6 85.6
800 1.8 4.4 8.8 13.2 22.0 36.6 65.6
816 1.4 3.4 7.2 10.7 17.9 29.6 53.1

NOTHS:

(1) At temperatures above 538°C,/use only when the carbon content is 0.04% or higher.

(2) Not to be used over 345°C.

(3) Not to be used over-455°C.

(4) Not to be used over 538°C.

(5) Hanged-end valve.ratings terminate at 538°C.
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Table 2-2.3 Ratings for Group 2.3 Materials

A182 Gr. F304L (1)
A182 Gr. F316L
A182 Gr. F317L

A240 Gr. 304L (1)
A240 Gr. 316L
A312 Gr. TP304L (1)

A312 Gr. TP316L
A479 Gr. 304L (1)
A479 Gr. 316L

A — Standard Class

Working Pressures by Class, bar

Temperature,

°C 150 300 600 900 1500 2500 4500

-29 to 38 15.9 41.4 82.7 124.1 206.8 344.7 620.5
50 15.3 40.0 80.0 120.1 200.1 3335 600.3
100 13.3 34.8 69.6 104.4 173.9 289.9 521'8
150 12.0 314 62.8 94.2 157.0 261.6 470.9
200 11.2 29.2 58.3 87.5 145.8 243.0 4373
250 10.5 27.5 54.9 82.4 137.3 2289 412.0
300 10.0 26.1 52.1 78.2 130.3 217.2 391.0
325 9.3 25.5 51.0 76.4 127.4 212.3 382.2
350 8.4 25.1 50.1 75.2 125.4 208.9 376.1]
375 7.4 24.8 49.5 74.3 1238 206.3 371.3
400 6.5 24.3 48.6 72.9 121.5 202.5 364.6
425 5.5 239 47.7 71.6 119.3 198.8 3579
450 4.6 234 46.8 70.2 117.1 195.1 351.2

B — Special Class
Temperature, Working Pressiures by Class, bar

°C 150 300 600 900 1500 2500 4500

-2p to 38 17.7 46.2 92.3 138.5 2309 384.8 692.6
50 17.1 44.7 89.3 134.0 2233 372.2 670.0
100 14.9 38.8 T 116.5 194.1 323.6 582.4
150 13.4 35.0 70.1 105.1 175.2 291.9 525.5
200 12.5 325 65.1 97.6 162.7 271.2 488.1
250 11.8 30.7. 61.3 92.0 153.3 255.4 459.8
300 11.2 29.1 58.2 87.3 145.5 242.4 436.4
325 10.9 284 56.9 85.3 142.2 237.0 426.6
350 107 28.0 56.0 83.9 139.9 233.2 419.7
375 106 27.6 55.2 82.9 138.1 230.2 414.4
400 10.4 27.1 54.3 81.4 135.6 226.0 406.9
425 10.2 26.6 53.3 79.9 133.1 2219 399.4
450 10.0 26.1 52.3 78.4 130.6 217.7 3919

NOTE: (1)| Not-to'be used over 425°C.
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Table 2-2.4 Ratings for Group 2.4 Materials

A182 Gr. F321 (1)
A182 Gr. F321H (2)
A240 Gr. 321 (1)
A240 Gr. 321H (2)

A312 Gr. TP321 (1)
A312 Gr. TP321H
A358 Gr. 321 (1)

A376 Gr. TP321 (1)
A376 Gr. TP321H
A430 Gr. FP321 (1)

A430 Gr. FP321H
A479 Gr. 321 (1)
A479 Gr. 321H

A — Standard Class

Working Pressures by Class, bar

Temperature,
°C 150 300 600 900 1500 2500 4500
-29 to 38 19.0 49.6 99.3 148.9 248.2 413.7 744.6
50 18.6 48.6 97.1 145.7 242.8 404.6 728.3
100 17.0 44.2 88.5 132.7 221.2 368.7 b63.6
150 15.7 41.0 82.0 122.9 204.9 341.5 b14.7
200 13.8 38.3 76.6 114.9 191.5 319.1 74.5
250 12.1 36.0 72.0 108.1 180.1 300.2 540.4
300 10.2 34.1 68.3 102.4 170.7 284.6 512.2
325 9.3 33.3 66.6 99.9 166.5 277.6 199.6
350 8.4 32.6 65.2 97.8 163.0 271.7 189.1
375 7.4 32.0 64.1 96.1 160.2 266.9 180.5
400 6.5 31.6 63.2 948 157.9 263.2 173.8
425 5.5 31.1 62.3 93.4 155.7 259.5 1H67.1
450 4.6 30.8 61.7 92.5 154.2 256.9 162.5
475 3.7 30.5 61.1 91.6 152.7 254.4 158.0
500 2.8 28.2 56.5 84.7 140.9 235.0 123.0
538 1.4 25.2 50.0 75.2 125.5 208.9 B75.8
550 1.4 (3) 25.0 49.8 74.8 1249 208.0 B74.2
575 1.4 (3) 240 47.9 71.8 119.7 199.5 B59.1
600 1.4 (3) 203 40.5 60.8 101.3 168.9 B04.0
625 1.4 (3) 15.8 31.6 47.4 79.1 131.8 37.2
650 1.4 (3) 12.6 25.3 379 63.2 105.4 189.6
675 1.4.(3) 9.9 19.8 29.6 49.4 82.3 148.1
700 14 (3) 7.9 15.8 23.7 39.5 65.9 118.6
725 1.4 (3) 6.3 12.7 19.0 31.7 52.8 95.1
750 1.4 (3) 5.0 10.0 15.0 25.0 41.7 75.0
775 1.4 (3) 4.0 8.0 119 19.9 33.2 59.7
800 1.2 (3) 31 6.3 9.4 15.6 26.1 46.9
816 1.0 (3) 2.6 5.2 7.8 13.0 21.7 39.0
B—Special-Class
Temperature, Working Pressures by Class, bar
°C 150 300 600 900 1500 2500 4500
-29 to 38 19.8 51.7 103.4 155.1 258.6 430.9 775.7
50 19.6 51.1 102.3 153.4 255.6 426.0 766.9
100 18.7 48.7 97.3 146.0 243.3 405.5 729.9
150 17.5 45.7 91.5 137.2 228.7 381.1 686.0
200 16.4 42.7 85.5 128.2 213.7 356.2 641.1
250 15.4 40.2 80.4 120.6 201.0 335.0 603.1
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Table 2-2.4 Ratings for Group 2.4 Materials (Cont'd)

B — Special Class

Working Pressures by Class, bar

Temperature,
°C 150 300 600 900 1500 2500 4500
300 14.6 38.1 76.2 114.3 190.6 317.6 571.7
325 14.3 37.2 74.4 111.5 185.9 309.8 557.6
50 159 360.4 72.6 109.2 181.9 303.2 5405.
75 13.7 35.8 71.5 107.3 178.8 297.9 5363
100 135 35.3 70.5 105.8 176.3 293.8 528.8
|25 13.3 34.8 69.5 104.3 173.8 289.6 5213
150 13.2 34.4 68.8 103.2 172.0 286.7 516.1
175 13.1 34.1 68.2 102.2 170.4 284.0 511.2
00 129 33.7 67.5 101.2 168.7 281.2 506.2
38 11.0 29.0 57.9 86.9 145.1 241.7 435.1
50 11.0 29.0 57.9 86.9 145.1 241.7 435.1
75 10.9 28.6 57.1 85.7 143.0 238.3 428.9
00 9.7 25.3 50.7 76.0 126.6 2111 379.9
25 7.6 19.8 39.5 59.3 98.8 164.7 296.5
50 6.1 15.8 31.6 474 79.0 131.7 237.0
75 4.7 12.3 24.7 37.0 61.7 102.9 185.2
F00 4.2 10.8 21.7 32.5 54.2 90.3 162.5
(25 3.4 8.9 17.7 26.6 443 73.8 1329
50 2.6 6.7 13.4 20.0 33.4 55.7 100.2
(75 1.9 5.0 10.0 15.0 25.1 41.8 75.2
00 1.7 4.4 8.8 13.2 22.0 36.6 65.6
16 1.2 3.3 6.5 9.8 16.3 27.1 48.9
NOTES:
(1) Not to|be used over 538°C.
(2) At tenjperatures above 538°C, use ¢nly-if the material is heat treated by heating to a minimum temperature of 1 095°C.
(3) Flanggd-end valve ratings termidate at 538°C.

68

ASME International Licensee=SHENZHEN ACADEMY OF STANDARDIZATION 9972181
Provided by IHS under license with ASME Not for Resale, 2017/10/11 05:34:02
No reproduction or networking permitted without license from IHS


https://asmenormdoc.com/api2/?name=ASME B16.34 2017.pdf

ASME B16.34-2017

Table 2-2.5 Ratings for Group 2.5 Materials

A182 Gr. F347 (1) A240 Gr. 348 (1) A358 Gr. 347 (1) A430 Gr. FP347H
A182 Gr. F347H (2) A240 Gr. 348H (2) A376 Gr. TP347 (1) A479 Gr. 347 (1)
A182 Gr. F348 (1) A312 Gr. TP347 (1) A376 Gr. TP347H A479 Gr. 347H
A182 Gr. F348H (2) A312 Gr. TP347H A376 Gr. TP348 (1) A479 Gr. 348 (1)
A240 Gr. 347 (1) A312 Gr. TP348 (1) A376 Gr. TP348H (1) A479 Gr. 348H
A240 Gr. 347H (2) A312 Gr. TP348H A430 Gr. FP347 (1)
A — Standard Class
Temperature, Working Pressures by Class, bar
°C 150 300 600 900 1500 2500 4500
-29 to 38 19.0 49.6 99.3 148.9 248.2 413.7 744.6
50 18.7 48.8 97.5 146.3 243.8 4064 731.5
100 17.4 45.3 90.6 135.9 226.5 377.4 679.4
150 15.8 42.5 84.9 127.4 212.4 353.9 637.1
200 13.8 39.9 79.9 119.8 1997 332.8 599.1
250 12.1 37.8 75.6 113.4 189:1 315.1 567.2
300 10.2 36.1 72.2 108.3 180.4 300.7 541.3
325 9.3 354 70.7 106.1 176.8 294.6 530.3
350 8.4 34.8 69.5 104:3 173.8 289.6 521.3
375 7.4 34.2 68.4 102.6 171.0 285.1 513.1
400 6.5 339 67.8 101.7 169.5 282.6 508.6
425 5.5 33.6 67.2 100.8 168.1 280.1 504.2
450 4.6 33.5 66.9 100.4 167.3 278.8 501.8
475 3.7 31.7 63.4 95.1 158.2 263.9 474.8
500 2.8 28.2 56.5 84.7 140.9 235.0 423.0
538 1.4 2512 50.0 75.2 125.5 208.9 375.8
550 1.4 (3) 25.0 49.8 74.8 124.9 208.0 374.2
575 1.4 (3) 24.0 47.9 71.8 119.7 199.5 359.1
600 1.4((3) 21.6 42.9 64.2 107.0 178.5 321.4
625 1.4)(3) 18.3 36.6 54.9 91.2 152.0 273.8
650 1.4 (3) 14.1 28.1 42.5 70.7 117.7 211.7
675 1.4 (3) 12.4 25.2 37.6 62.7 104.5 187.9
700 1.4 (3) 10.1 20.0 29.8 49.7 83.0 149.4
725 1.4 (3) 7.9 15.4 23.2 38.6 64.4 115.8
750 1.4 (3) 5.9 11.7 17.6 29.6 49.1 88.2
775 1.4 (3) 4.6 9.0 13.7 22.8 38.0 68.4
200 12(3) 35 70 105 17.4 292 52.6
816 1.0 (3) 2.8 5.9 8.6 14.1 23.8 42.7
B — Special Class
Temperature, Working Pressures by Class, bar
°C 150 300 600 900 1500 2500 4500
-29 to 38 20.0 51.7 103.4 155.1 258.6 430.9 775.7
50 20.0 51.7 103.4 155.1 258.6 430.9 775.7
100 19.4 50.6 101.1 151.7 252.8 421.3 758.3
150 18.2 47.4 94.8 142.2 237.0 395.0 711.0
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Table 2-2.5 Ratings for Group 2.5 Materials (Cont'd)

B — Special Class

Working Pressures by Class, bar

Temperature,
°C 150 300 600 900 1500 2500 4500
200 17.1 44.6 89.1 133.7 2229 3715 668.6
250 16.2 42.2 84.4 126.6 211.0 351.7 633.0
300 15.4 40.3 80.6 120.8 201.4 335.6 604.1
A) 15.1 39.5 76.9 116.4 197.5 326.0 591
50 14.9 38.8 77.6 116.4 194.0 323.3 581.9
75 14.6 382 76.4 114.5 190.9 318.1 572.7
|00 14.5 37.8 75.7 113.5 189.2 315.4 567.7
}25 14.4 375 75.0 112.5 187.6 312.6 562.7
|50 14.3 37.3 74.7 112.0 186.7 311.1 560.0
175 14.3 37.3 74.6 1119 186.5 310.9 559.6
00 13.7 35.6 71.5 107.1 178.6 297.5 535.4
38 11.0 29.0 57.9 86.9 145.1 241.7 435.1]
50 11.0 29.0 57.9 86.9 145.1 241.7 435.1
75 10.9 28.6 57.1 85.7 143.0 2383 428.8
00 10.3 26.9 53.5 804 134.0 2234 401.9
25 8.7 23.0 45.7 686 114.3 190.6 342.8
50 6.9 17.9 355 53.1 88.6 1479 266.1
75 6.2 16.0 31.6 473 78.9 131.7 237.0
(00 4.8 12.4 250 37.3 62.3 103.7 186.9
(25 3.7 9.7 19.5 289 48.3 80.2 144.5
50 2.8 7.4 14.8 221 36.7 61.2 110.3
(75 2.2 5.8 11.4 17.2 285 47.6 85.4
00 1.8 44 8.8 13.2 22.0 36.6 65.6
16 1.4 3.4 7.2 10.7 17.9 29.6 53.1
NOTES:
(1) Not to|be used over 538°C.
(2) At tenfperatures above 538°C)use only if the material is heat treated by heating to a minimum temperature of 1 095°C.
(3) Flanggd-end valve ratings,términate at 538°C.
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Table 2-2.6 Ratings for Group 2.6 Materials

A240 Gr. 309H

A312 Gr. TP309H

A358 Gr. 309H

A — Standard Class

Working Pressures by Class, bar

Temperature,
°C 150 300 600 900 1500 2500 4500
-29 to 38 19.0 49.6 99.3 148.9 248.2 413.7 744.6
50 18.5 48.3 96.6 144.9 241.5 402.5 724.4
100 16.5 43.1 86.2 129.3 215.5 359.2 646.5
150 15.3 40.0 80.0 120.0 200.0 3333 599.9
200 13.8 37.8 75.5 113.3 188.8 314.7 566.4
250 12.1 36.1 72.1 108.2 180.4 300.6 641.1
300 10.2 34.8 69.6 104.4 173.9 289:9 521.8
325 9.3 34.2 68.5 102.7 171.2 285.4 513.7
350 8.4 33.8 67.6 101.4 169.0 281.7 507.0
375 7.4 334 66.8 100.1 1669 278.2 500.7
400 6.5 331 66.1 99.2 165.4 275.6 196.1
425 5.5 32.6 65.3 97.9 163.1 2719 189.4
450 4.6 32.2 64.4 9675 160.9 268.2 182.7
475 3.7 31.7 63.4 95.1 158.2 263.9 174.8
500 2.8 28.2 56.5 84.7 140.9 235.0 #23.0
538 1.4 25.2 50.0 75.2 125.5 208.9 B75.8
550 1.4 (1) 25.0 49.8 74.8 1249 208.0 B74.2
575 1.4 (1) 22.2 44.4 66.5 1109 184.8 B32.7
600 1.4 (1) 16.8 335 50.3 83.9 139.8 251.6
625 1.4 (1) 12.5 25.0 375 62.5 104.2 187.6
650 1.4 (1) 94 18.7 28.1 46.8 78.0 140.4
675 1.4 (1) 7.2 14.5 21.7 36.2 60.3 108.5
700 1.4 (1) 5.5 11.0 16.5 27.5 45.9 82.5
725 1.4 (1) 43 8.7 13.0 21.6 36.0 64.9
750 1.3 (1) 3.4 6.8 10.2 17.1 28.4 51.2
775 1.0 (1) 2.7 5.4 8.1 13.5 22.4 40.4
800 0.8 (1) 2.1 4.2 6.3 10.5 17.5 31.6
816 0.7 (1) 1.8 3.5 5.3 8.9 14.8 26.6
B — Special Class
Temperature, Working Pressures by Class, bar
°C 150 300 600 900 1500 2500 1500
=29t0-38 2670 517 163+ 1557 25876 %369 775.7
50 20.0 51.7 103.4 155.1 258.6 430.9 775.7
100 18.4 48.1 96.2 144.3 240.5 400.9 721.6
150 171 44.6 89.3 133.9 223.2 372.0 669.6
200 16.2 421 84.3 126.4 210.7 351.2 632.2
250 15.4 40.3 80.5 120.8 201.3 335.5 603.9
300 149 38.8 77.7 116.5 194.1 323.6 582.4
325 14.7 38.2 76.5 114.7 191.1 318.5 573.4
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Table 2-2.6 Ratings for Group 2.6 Materials (Cont'd)

B — Special Class

Working Pressures by Class, bar

Temperature,
°C 150 300 600 900 1500 2500 4500
350 14.5 37.7 75.5 113.2 188.6 314.4 565.9
375 14.3 37.3 74.5 111.8 186.3 310.4 558.8
400 14.2 36.9 73.8 110.7 184.6 307.6 553.7
2o 14.0 36.4 72.8 109.2 162.1 303.5 546.
150 13.8 35.9 71.8 107.8 179.6 299.3 538.8
175 13.6 35.4 70.8 106.3 1771 295.2 531.3
00 13.4 349 69.8 104.8 174.6 291.0 523.8
38 11.0 29.0 57.9 86.9 145.1 2407 435.1
50 11.0 29.0 57.9 86.9 145.1 241.7 435.1
75 10.6 27.7 55.4 83.2 138.6 231.0 415.9
00 8.0 21.0 419 62.9 104.8 174.7 314.5
25 6.0 15.6 31.3 46.9 782 130.3 234.5
50 4.5 11.7 23.4 35.1 58.5 97.5 175.5
75 3.5 9.0 18.1 271 45.2 75.3 135.6
F00 3.0 7.7 15.4 232 38.6 64.4 1159
(25 2.3 6.1 121 18,2 30.4 50.6 91.1
50 1.7 4.6 9.1 13.7 22.8 37.9 68.3
(75 1.3 3.4 6.8 10.2 16.9 28.2 50.8
00 1.1 3.0 50 8.9 14.8 24.7 445
16 0.8 2.2 4.4 6.6 11.1 18.5 33.2

NOTE: (1)| Flanged-end valve ratings terminate at 5382€:
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Table 2-2.7 Ratings for Group 2.7 Materials

A182 Gr. F310

A240 Gr. 310H

A312 Gr. TP310H
A358 Gr. 310H

A479 Gr. 310H

A — Standard Class

Working Pressures by Class, bar

Temperature,
°C 150 300 600 900 1500 2500 4500
-29 to 38 19.0 49.6 99.3 148.9 248.2 413.7 744.6
50 18.5 48.4 96.7 145.1 241.8 403.1 725.5
100 16.6 43.4 86.8 130.2 217.0 361.6 50.9
150 15.3 40.0 80.0 120.0 200.0 3333 599.9
200 13.8 37.6 75.2 112.8 188.0 313.% 564.1
250 12.1 35.8 71.5 107.3 178.8 29841 636.5
300 10.2 34.5 68.9 103.4 172.3 287.2 516.9
325 9.3 33.9 67.7 101.6 169.3 282.2 607.9
350 8.4 33.3 66.6 99.9 166.5 277.6 199.6
375 7.4 329 65.7 98.6 164.3 273.8 192.9
400 6.5 324 64.8 97.3 162.1 270.2 186.3
425 5.5 321 64.2 96.4 160.6 267.7 181.8
450 4.6 31.7 63.4 95.1 158.4 264.0 175.3
475 3.7 31.2 62.5 93.7 156.2 260.3 168.6
500 2.8 28.2 56.5 84.7 140.9 235.0 #23.0
538 1.4 25.2 50.0 75.2 125.5 208.9 B75.8
550 1.4 (1) 25.0 49.8 74.8 1249 208.0 B74.2
575 1.4 (1) 22.2 444 66.5 110.9 184.8 B32.7
600 1.4 (1) 16.8 335 50.3 83.9 139.8 251.6
625 1.4 (1) 125 25.0 375 62.5 104.2 187.6
650 1.4 (1) 9.4 18.7 28.1 46.8 78.0 140.4
675 1.4 (1) 7.2 14.5 21.7 36.2 60.3 108.5
700 1.4 (1) 5.5 11.0 16.5 27.5 45.9 82.5
725 L4(1) 43 8.7 13.0 21.6 36.0 64.9
750 1.3 (1) 3.4 6.8 10.2 17.1 28.4 51.2
775 1.0 (1) 2.7 5.3 8.0 13.3 221 39.8
800 0.8 (1) 21 4.1 6.2 10.3 17.2 31.0
816 0.7 (1) 1.8 3.5 5.3 8.9 14.8 26.6
B — Special Class
Tefuperature, Working Pressures by Class, bar
€ 156 366 666 900 1566 2566 500
-29 to 38 20.0 51.7 103.4 155.1 258.6 430.9 775.7
50 20.0 51.7 103.4 155.1 258.6 430.9 775.7
100 18.6 48.4 96.9 145.3 242.2 403.6 726.5
150 17.1 44.6 89.3 133.9 223.2 3719 669.5
200 16.1 42.0 83.9 125.9 209.9 349.8 629.6
250 15.3 39.9 79.8 119.8 199.6 332.7 598.8
300 14.7 38.5 76.9 115.4 192.3 320.5 576.9
325 14.5 37.8 75.6 113.4 189.0 314.9 566.9
73
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Table 2-2.7 Ratings for Group 2.7 Materials (Cont'd)

B — Special Class

Working Pressures by Class, bar

Temperature,
°C 150 300 600 900 1500 2500 4500
350 14.2 37.2 74.3 1115 185.9 309.8 557.6
375 14.1 36.7 73.3 110.0 183.4 305.6 550.1
00 159 36.2 724 106.5 180.9 301.5 542,
}25 13.7 359 71.7 107.6 179.3 298.8 537\8
|50 13.6 35.4 70.7 106.1 176.8 294.7 530.4
175 13.4 349 69.7 104.6 174.3 290.5 523.0
00 13.2 344 68.7 103.1 171.8 286.4 515.5
38 11.0 29.0 57.9 86.9 145.1 241.7 435.1
50 11.0 29.0 57.9 86.9 145.1 241.7 435.1
75 10.6 27.7 55.4 83.2 138.6 231.0 415.8
00 8.0 21.0 419 62.9 104.8 174.7 314.5
25 6.0 15.6 31.3 46.9 78.2 130.3 234.5
50 4.5 11.7 23.4 35.1 58.5 97.5 175.9
75 35 9.0 18.1 274 45.2 75.3 135.4
(00 3.0 7.7 15.4 23;2 38.6 64.4 1159
[25 2.3 6.1 12.1 18.2 30.4 50.6 91.1
/50 1.7 4.6 9.1 13.7 22.8 37.9 68.3
(75 13 3.3 647 10.0 16.7 27.9 50.1
00 1.1 2.9 5.8 8.6 14.4 24.0 43.2
16 0.8 2.2 4.4 6.6 11.1 18.5 33.2
NOTE: (1)| Flanged-end valve ratings terminate at 538°C:
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(17) Table 2-2.8 Ratings for Group 2.8 Materials
A182 Gr. F44 A240 Gr. S32760 (1) A479 Gr. S32750 (1) A790 Gr. S32750 (1)
A182 Gr. F51 (1) A312 Gr. S31254 A479 Gr. S32760 (1) A790 Gr. S32760 (1)
A182 Gr. F53 (1) A351 Gr. CK3MCuN A789 Gr. S31803 (1) A995 Gr. CD3MN (1)
A182 Gr. F55 A358 Gr. S31254 A789 Gr. S32750 (1) A995 Gr. CD3MWCuN
A240 Gr. S31254 A479 Gr. S31254 A789 Gr. S32760 (1) A995 Gr. CD4MCuN (1)
A240 Gr. S31803 (1) A479 Gr. S31803 (1) A790 Gr. S31803 (1) A995 Gr. CESMN (1)
A240 Gr. S32750 (1)
A — Standard Class
Temperature, Working Pressures by Class, bar
°C 150 300 600 900 1500 2500 1500
-29 to 38 20.0 51.7 103.4 155.1 258.6 430.9 V75.7
50 19.5 51.7 103.4 155.1 258.6 4309 /75.7
100 17.7 50.7 101.3 152.0 253.3 422.2 /59.9
150 15.8 45.9 91.9 137.8 229.6 382.7 b88.9
200 13.8 42.7 85.3 128.0 213.3 355.4 b39.8
250 121 40.5 80.9 121.4 2023 337.2 606.9
300 10.2 389 77.7 116.6 194.3 323.8 582.8
325 9.3 382 76.3 114.5 190.8 318.0 672.5
350 8.4 37.6 75.3 112.9 188.2 313.7 b64.7
375 7.4 37.4 74.7 112.1 186.8 311.3 560.3
400 6.5 36.5 73.3 109.8 183.1 304.9 b48.5
B — Special Class
Temperature, Working Pressures by Class, bar
°C 150 300 600 900 1500 2500 1500
-29 to 38 20.0 51.7 103.4 155.1 258.6 430.9 V'75.7
50 20.0 51.7 103.4 155.1 258.6 430.9 V75.7
100 20.0 51,7 103.4 155.1 258.6 430.9 y'75.7
150 19.6 51.3 102.5 153.8 256.3 427.2 /68.9
200 18.2 47.6 95.2 142.8 238.0 396.7 /14.1
250 17.3 45.2 90.3 135.5 225.8 376.3 b77.4
300 16.6 43.4 86.7 130.1 216.8 361.4 b50.4
325 1623 42.6 85.2 127.8 213.0 355.0 b38.9
350 16.1 42.0 84.0 126.1 210.1 350.2 630.3
375 16.0 41.7 83.4 125.1 208.4 347.4 b25.3
400 15.2 39.7 79.4 119.1 198.6 3309 695.7
NOTH: (1)~This steel may become brittle after service at moderately elevated temperatures. Not to be used over 315°C.
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Table 2-2.9 Ratings for Group 2.9 Materials

A240 Gr. 3098 (1)-(3) A240 Gr. 3108 (1)-(3) A479 Gr. 310S (1)-(3)

A — Standard Class

Working Pressures by Class, bar

Temperature,
°C 150 300 600 900 1500 2500 4500
-29 to 38 19.0 49.6 99.3 148.9 248.2 413.7 744.6
50 18.5 48.3 96.6 144.9 241.5 402.5 724.4
100 16.5 43.1 86.2 129.3 215.5 359.2 646.5
150 15.3 40.0 80.0 120.0 200.0 3333 599.9
200 13.8 37.6 75.2 112.8 188.0 313.4 564.1
250 12.1 35.8 71.5 107.3 178.8 298.1 536.5
300 10.2 345 68.9 103.4 172.3 287.2 516.9
325 9.3 339 67.7 101.6 169.3 282.2 507.9
350 8.4 333 66.6 99.9 166.5 277.6 499.6
375 7.4 329 65.7 98.6 164.3 273.8 4929
400 6.5 324 64.8 97.3 162.1 270.2 486.3
425 5.5 321 64.2 96.4 1606 267.7 481.9
450 4.6 31.7 63.4 95.1 158.4 264.0 475.3
475 3.7 31.2 62.5 93.7 156.2 260.3 468.6
500 2.8 28.2 56.5 84.7. 140.9 235.0 423.0
538 1.4 23.4 46.8 70.2 117.0 195.0 351.4
550 1.4 (4) 20.5 41.0 61.5 102.5 170.8 3074
575 1.4 (4) 15.1 30.2 45.3 75.5 125.8 2264
600 1.4 (4) 11.0 221 331 55.1 91.9 165.4
625 1.4 (4) 8.1 16.3 24.4 40.7 67.9 122.2
650 1.4 (4) 5.8 11.6 17.4 29.1 48.5 87.7
675 14 (4) 37 7.4 11.1 18.4 30.7 55.3
700 0.8 (4) 2.2 4.3 6.5 10.8 18.0 32.3
725 0.5 (4) 1.4 2.7 41 6.8 11.4 20.5
750 0.4~(4) 1.0 21 3.1 5.2 8.6 15.9
775 03.(4) 0.8 1.6 2.5 41 6.8 12.3
800 0.2 (4) 0.6 1.2 1.8 3.0 5.0 9.1
816 0.2 (4) 0.5 0.9 1.4 2.4 39 7.1
B — Special Class
Templerature, Working Pressures by Class, bar
°G 150 300 600 900 1500 2500 4500
-29t0-38 2670 517 163+ 155:% 2586 #4309 7757
50 20.0 51.7 103.4 155.1 258.6 430.9 775.7
100 18.4 48.1 96.2 144.3 240.5 400.9 721.6
150 17.1 44.6 89.3 133.9 223.2 371.9 669.5
200 16.1 42.0 83.9 125.9 209.9 349.8 629.6
250 15.3 39.9 79.8 119.8 199.6 332.7 598.8
300 14.7 38.5 76.9 115.4 192.3 320.5 576.9
325 14.5 37.8 75.6 113.4 189.0 314.9 566.9
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ASME B16.34-2017

B — Special Class

Working Pressures by Class, bar

Temperature,
°C 150 300 600 900 1500 2500 4500
350 14.2 37.2 74.3 111.5 185.9 309.8 557.6
375 14.1 36.7 73.3 110.0 183.4 305.6 550.1
400 13.9 36.2 72.4 108.5 180.9 301.5 542.7
425 15.7 35.9 71.7 107.6 179.3 2906.6 37.8
450 13.6 35.4 70.7 106.1 176.8 294.7 530.4
475 13.4 349 69.7 104.6 174.3 290.5 523.0
500 13.2 34.4 68.7 103.1 171.8 286.4 515.5
538 11.0 29.0 57.9 86.9 145.1 241.7 135.1
550 9.8 25.6 51.2 76.8 128.1 2134 B84.2
575 7.2 18.9 37.7 56.6 943 157.2 P83.0
600 5.3 13.8 27.6 413 689 114.8 06.7
625 39 10.2 20.4 30.5 50.9 84.9 152.7
650 2.8 7.3 14.5 21.8 36.3 60.6 109.0
675 1.8 4.6 9.2 13.8 23.0 384 69.1
700 13 3.4 6.9 10.3 17.2 28.6 51.5
725 0.8 21 4.2 6.3 10.5 17.6 31.6
750 0.5 1.4 2.7 4.1 6.8 11.3 20.4
775 0.4 1.0 24 3.1 5.2 8.6 15.5
800 0.3 0.9 1.8 2.7 4.5 7.4 13.4
816 0.2 0.6 1.2 1.8 3.0 4.9 8.9
NOTHS:
(1) At temperatures above 538°C, use only when\the carbon content is 0.04% or higher.
(2) Hor temperatures above 538°C, use onlyqif the material is solution heat treated to the minimum temperature specified in the material
specification but not lower than 1 040%C-and quenching in water or rapidly cooling by other means.
(3) This material should be used for seryice temperatures 515°C and above only when assurance is provided that grain size is not finerfthan ASTM
6
(4) Hanged-end valve ratings terminate at 538°C.
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Table 2-2.10 Ratings for Group 2.10 Materials

A351 Gr. CH8 (1)

A351 Gr. CH20 (1)

A — Standard Class

Working Pressures by Class, bar

Temperature,
°C 150 300 600 900 1500 2500 4500
-29 to 38 17.8 46.3 92.7 139.0 231.7 386.1 695.0
50 17.0 44.5 89.0 133.4 222.4 370.6 667.1
100 14.4 37.5 75.1 112.6 187.7 312.8 563.0
150 13.4 34.9 69.8 104.7 174.4 290.7 523.3
200 12.9 33.5 67.1 100.6 167.7 279.5 503.2
250 12.1 32.6 65.2 97.8 163.1 271.8 489.2
300 10.2 31.7 63.4 95.2 158.6 2643 475.9
325 9.3 31.2 62.4 93.6 156.1 260.1 468.2
350 8.4 30.6 61.2 91.7 1529 254.8 458.7
375 7.4 29.8 59.7 89.5 149.2 248.6 447.5
400 6.5 29.1 58.2 87.3 145.5 242.4 4364
425 5.5 28.3 56.7 85.0 1419 236.2 425.2
450 4.6 27.6 55.2 82.8 138.0 230.0 414.(
475 3.7 26.7 53.5 80.2 133.7 222.8 401.0
500 2.8 25.8 51.7 77.5 129.2 215.3 387.4
538 1.4 23.3 46.6 70.0 116.6 194.4 3499
550 1.4 (2) 21.9 43.8 65.7 109.5 182.5 328.9
575 1.4 (2) 18.5 37.0 55.5 92.4 154.0 277.3
600 1.4 (2) 14.5 290 43.5 72.6 121.0 217.7
625 1.4 (2) 11.4 22.8 34.3 57.1 95.2 171.3
650 1.4 (2) 8.9 17.8 26.7 44.5 74.1 133.9
675 1.4 (2) 70 14.0 20.9 34.9 58.2 104.7%
700 1.4 (2) 5.7 11.3 17.0 28.3 47.2 85.(
725 1.4 (2) 4.6 9.1 13.7 22.8 38.0 68.4
750 1.3+2) 3.5 7.0 10.5 17.5 29.2 52.5
775 10.(2) 2.6 5.1 7.7 12.8 21.4 384
800 0.8 (2) 2.0 4.0 6.1 10.1 16.9 304
816 0.7 (2) 1.9 3.8 5.7 9.5 15.8 284
B — Special Class
Templerature, Working Pressures by Class, bar
°G 150 300 600 900 1500 2500 4500
-29to-38 184 %486 960 et 2407t 40971 7263
50 17.9 46.8 93.5 140.3 233.8 389.6 701.4
100 16.1 419 83.8 125.7 209.5 349.1 628.4
150 14.9 38.9 77.9 116.8 194.7 324.5 584.0
200 14.4 374 74.9 112.3 187.2 312.0 561.6
250 14.0 36.4 72.8 109.2 182.0 303.3 546.0
300 13.6 35.4 70.8 106.2 177.0 295.0 531.0
325 13.4 34.8 69.7 104.5 174.2 290.3 522.6
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Table 2-2.10 Ratings for Group 2.10 Materials (Cont'd)

B — Special Class

Working Pressures by Class, bar

Temperature,

°C 150 300 600 900 1500 2500 4500
350 13.1 34.1 68.3 102.4 170.6 284.4 511.9
375 12.8 333 66.6 99.9 166.5 277.5 499.5
400 12.4 32.5 64.9 97.4 162.3 270.6 487.0
425 12.1 31.6 65.3 94.9 156.2 2635.6 74.5
450 11.8 30.8 61.6 92.4 154.0 256.7 162.1
475 11.4 29.8 59.7 89.5 149.2 248.6 147.6
500 11.1 28.8 57.7 86.5 144.2 240.3 132.6
538 10.5 27.3 54.7 82.0 136.7 227.8 110.0
550 10.1 26.4 52.7 79.1 131.8 219.6 95.4
575 8.9 23.1 46.2 69.3 1155 192.6 B46.6
600 7.0 18.1 36.3 54.4 90-7 151.2 p72.1
625 5.5 14.3 28.6 42.8 71.4 119.0 P14.2
650 4.3 11.1 22.2 33.4 55.6 92.7 166.8
675 33 8.7 17.5 26.2 43.6 72.7 [30.9
700 3.0 7.7 15.4 231 38.6 64.3 115.7
725 2.4 6.4 12.7 19.1 31.8 53.1 95.5
750 1.8 4.7 9.5 14.2 23.6 39.4 70.9
775 1.2 3.2 6\5 9.7 16.2 27.0 48.6
800 1.0 2.7 5.3 8.0 13.3 222 40.0

K 816 0.9 2.4 4.7 7.1 11.8 19.7 35.5

NOTHS:

(1) At temperatures above 538°C, use only when\the carbon content is 0.04% or higher.

(2) Hanged-end valve ratings terminate at 538°C.
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Table 2-2.11 Ratings for Group 2.11 Materials

A351 Gr. CF8C (1)

A — Standard Class

Working Pressures by Class, bar

Temperature,
°C 150 300 600 900 1500 2500 4500
-29 to 38 19.0 49.6 99.3 148.9 248.2 413.7 744.6
50 18.7 48.8 97.5 146.3 243.8 406.4 731.5
100 17.4 45.3 90.6 135.9 226.5 377.4 679.4
150 15.8 42.5 84.9 127.4 212.4 353.9 637.1
200 13.8 39.9 79.9 119.8 199.7 332.8 599.1
250 12.1 37.8 75.6 113.4 189.1 315.1 567.2
300 10.2 36.1 72.2 108.3 180.4 300,7 541.3
325 9.3 35.4 70.7 106.1 176.8 294.6 530.3
350 8.4 34.8 69.5 104.3 173.8 289.6 521.3
375 7.4 34.2 68.4 102.6 171.0 285.1 513.1
400 6.5 33.9 67.8 101.7 169.5 282.6 508.4
425 5.5 33.6 67.2 100.8 1681 280.1 504.2
450 4.6 335 66.9 100.4 167.3 278.8 501.94
475 3.7 31.7 63.4 95.1: 158.2 263.9 474.9
500 2.8 28.2 56.5 84.7. 140.9 235.0 423.0
538 1.4 25.2 50.0 75.2 125.5 208.9 375.9
550 1.4 (2) 25.0 49.8 74.8 1249 208.0 374.3
575 14 (2) 24.0 47.9 71.8 119.7 199.5 359.1
600 1.4 (2) 19.8 396 59.4 99.0 165.1 297.1
625 1.4 (2) 13.9 27.7 41.6 69.3 115.5 2079
650 1.4 (2) 10.3 20.6 30.9 51.5 85.8 154.5
675 1.4 (2) 8.0 15.9 23.9 39.8 66.3 1194
700 1.4 (2) 5.6 11.2 16.8 28.1 46.8 84.2
725 1.4 (2) 4.0 8.0 11.9 19.9 331 59.6
750 1.2+(2) 3.1 6.2 9.3 15.5 25.8 46.4
775 0.9.1(2) 2.5 4.9 7.4 12.3 20.4 36.9
800 0.8 (2) 2.0 4.0 6.1 10.1 16.9 304
816 0.7 (2) 1.9 3.8 5.7 9.5 15.8 284
B — Special Class
Templerature, Working Pressures by Class, bar
°G 150 300 600 900 1500 2500 4500
-29t0-38 198 517 163+ 155:% 2586 #4309 7757
50 19.6 51.2 102.4 153.6 256.0 426.7 768.1
100 18.8 48.9 97.9 146.8 2447 407.8 734.1
150 17.4 45.4 90.8 136.1 2269 378.2 680.7
200 16.5 43.1 86.1 129.2 215.3 358.8 645.8
250 16.0 41.6 83.3 124.9 208.2 347.0 624.5
300 15.4 40.2 80.3 120.5 200.9 334.8 602.6
325 15.1 39.5 78.9 118.4 197.3 328.8 591.8
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Table 2-2.11 Ratings for Group 2.11 Materials (Cont'd)

B — Special Class

Working Pressures by Class, bar

Temperature,

°C 150 300 600 900 1500 2500 4500
350 14.9 38.8 77.6 116.4 194.0 323.3 581.9
375 14.6 38.2 76.4 114.5 190.9 318.1 572.7
400 14.5 37.8 75.7 113.5 189.2 315.4 567.7
425 14.4 37.0 75.0 112.5 167.6 312.6 b62.7
450 14.3 37.3 74.7 112.0 186.7 311.1 560.0
475 14.3 37.3 74.6 1119 186.5 310.9 559.6
500 13.7 35.6 71.5 107.1 178.6 297.5 535.4
538 11.0 29.0 57.9 86.9 145.1 241.7 135.1
550 11.0 29.0 57.9 86.9 145.1 241.7 135.1
575 10.9 28.6 57.1 85.7 1430 2383 128.8
600 9.5 24.8 49.5 74.3 123:8 206.4 B71.4
625 6.6 17.3 34.6 52.0 86.6 144.3 P59.8
650 49 12.9 25.7 38.6 64.4 107.3 193.1
675 3.8 9.9 19.9 29.8 49.7 82.9 149.2
700 3.1 8.2 16.4 24.5 40.9 68.2 122.7
725 2.3 5.9 11.8 17.7 29.5 49.2 88.5
750 1.6 4.1 8.2 12.2 20.4 34.0 61.2
775 1.2 31 6.2 9.3 15.5 25.8 46.4
800 1.0 2.7 5.3 8.0 13.3 22.2 40.0
816 0.9 2.4 4.7 7.1 11.8 19.7 35.5

NOTHS:

(1) At temperatures above 538°C, use only when\the carbon content is 0.04% or higher.

(2) Hanged-end valve ratings terminate at 538°C.
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Table 2-2.12 Ratings for Group 2.12 Materials

A351 Gr. CK20 (1)

A — Standard Class

Working Pressures by Class, bar

Temperature,
°C 150 300 600 900 1500 2500 4500
-29 to 38 17.8 46.3 92.7 139.0 231.7 386.1 695.0
50 17.0 44.5 89.0 133.4 222.4 370.6 667.1
100 14.4 37.5 75.1 112.6 187.7 312.8 563.0
150 13.4 34.9 69.8 104.7 174.4 290.7 523.3
200 12.9 33.5 67.1 100.6 167.7 279.5 503.2
250 12.1 32.6 65.2 97.8 163.1 271.8 489.2
300 10.2 31.7 63.4 95.2 158.6 2643 475.9
325 9.3 31.2 62.4 93.6 156.1 260.1 468.2
350 8.4 30.6 61.2 91.7 1529 254.8 458.7
375 7.4 29.8 59.7 89.5 149.2 248.6 447.5
400 6.5 29.1 58.2 87.3 145.5 242.4 4364
425 5.5 28.3 56.7 85.0 1419 236.2 425.2
450 4.6 27.6 55.2 82.8 138.0 230.0 414.(
475 3.7 26.7 53.5 80.2 133.7 222.8 401.0
500 2.8 25.8 51.7 77.5 129.2 215.3 387.4
538 1.4 23.3 46.6 70.0 116.6 194.4 3499
550 1.4 (2) 22.9 45.9 68.8 114.7 191.2 344.7
575 14 (2) 21.7 43.3 65.0 108.3 180.4 324.9
600 1.4 (2) 19.4 388 58.2 97.1 161.8 291.7
625 1.4 (2) 16.8 33.7 50.5 84.1 140.2 2524
650 1.4 (2) 14.1 28.1 42.2 70.4 117.3 211.1
675 1.4 (2) I 23.0 34.6 57.6 96.0 172.9
700 1.4 (2) 8.8 17.5 26.3 43.8 73.0 131.5
725 1.4 (2) 6.3 12.7 19.0 31.7 529 95.2
750 1.4+2) 45 8.9 13.4 22.3 37.2 66.9
775 1.2(2) 3.1 6.3 9.4 15.7 26.2 47.7
800 0.9 (2) 2.3 4.6 6.9 11.4 19.1 34.3
816 0.7 (2) 1.9 3.8 5.7 9.5 15.8 284
B — Special Class
Templerature, Working Pressures by Class, bar
°G 150 300 600 900 1500 2500 4500
-29to-38 18 %486 960 et 2407t 40071 7263
50 17.9 46.8 93.5 140.3 233.8 389.6 701.4
100 16.1 419 83.8 125.7 209.5 349.1 628.4
150 14.9 38.9 77.9 116.8 194.7 324.5 584.0
200 14.4 374 74.9 112.3 187.2 312.0 561.6
250 14.0 36.4 72.8 109.2 182.0 303.3 546.0
300 13.6 35.4 70.8 106.2 177.0 295.0 531.0
325 13.4 34.8 69.7 104.5 174.2 290.3 522.6
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Table 2-2.12 Ratings for Group 2.12 Materials (Cont'd)

B — Special Class

Working Pressures by Class, bar

Temperature,

°C 150 300 600 900 1500 2500 4500
350 13.1 34.1 68.3 102.4 170.6 284.4 511.9
375 12.8 333 66.6 99.9 166.5 277.5 499.5
400 12.4 32.5 64.9 97.4 162.3 270.6 487.0
425 12.1 31.6 63.5 94.9 158.2 263.6 74.5
450 11.8 30.8 61.6 92.4 154.0 256.7 162.1
475 11.4 29.8 59.7 89.5 149.2 248.6 147.6
500 111 28.8 57.7 86.5 144.2 2403 132.6
538 10.5 27.3 54.7 82.0 136.7 227.8 110.0
550 10.5 27.3 54.7 82.0 136.7 227.8 110.0
575 10.4 27.1 54.1 81.2 1353 225.6 106.0
600 9.3 24.3 48.5 72.8 1213 202.2 B64.0
625 8.1 21.0 421 63.1 105.2 175.3 15.5
650 6.7 17.6 35.2 52.8 879 146.6 063.8
675 5.5 14.4 28.8 43.2 72.0 120.0 P15.9
700 4.7 12.3 24.7 37.0 61.6 102.7 184.9
725 3.6 9.4 18.8 28.2 47.0 78.4 141.0
750 2.4 6.1 12.3 18.4 30.7 51.2 92.2
775 1.5 4.0 7\9 11.9 19.9 33.1 59.6
800 1.3 3.3 6.5 9.8 16.3 27.2 49.0
816 0.9 2.4 4.7 7.1 11.8 19.7 35.5

NOTHS:

(1) At temperatures above 538°C, use only when\the carbon content is 0.04% or higher.

(2) Hanged-end valve ratings terminate at 538°C.
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Table 2-3.1 Ratings for Group 3.1 Materials

B462 Gr. N08020 (1)
B463 Gr. N08020 (1)

B464 Gr. N08020 (1)
B468 Gr. N08020 (1)

B473 Gr. N08020 (1)

A — Standard Class

Working Pressures by Class, bar

Temperature,

°C 150 300 600 900 1500 2500 4500

-29 to 38 20.0 51.7 103.4 155.1 258.6 430.9 775.7
50 19.5 51.7 103.4 155.1 258.6 430.9 775.7
100 17.7 50.9 101.7 152.6 2544 423.9 763.1
150 15.8 48.9 97.9 146.8 244.7 407.8 73411
200 13.8 47.2 94.3 141.5 235.8 3929 707.3
250 121 45.5 91.0 136.5 2275 379.2 682.5
300 10.2 429 85.7 128.6 2144 3571 642.4
325 9.3 41.4 82.6 124.0 206.6 344.3 619.4
350 8.4 40.3 80.4 120.7 201.1 335.3 603.3
375 7.4 38.9 77.6 116.5 194.1 323.2 581.8
400 6.5 36.5 73.3 109.8 1831 304.9 548.5
425 5.5 35.2 70.0 105.1 175.1 291.6 524.7

B — Special Class
Temperature, Working Pressures by Class, bar

°C 150 300 600 900 1500 2500 4500

-2p to 38 20.0 51.7 103.4 155.1 258.6 430.9 775.7
50 20.0 51.7 103.4 155.1 258.6 430.9 775.7
100 20.0 51.7 103.4 155.1 258.6 430.9 775.7
150 20.0 51.7 103.4 155.1 258.6 430.9 775.7
200 20.0 51.7 103.4 155.1 258.6 430.9 775.7
250 19.5 50.8 101.6 152.4 253.9 423.2 761.8
300 18.9 49.4 98.7 148.1 246.8 411.3 740.3
325 18.7 48.8 97.5 146.3 243.8 406.3 731.3
350 185 48.3 96.6 144.9 241.5 402.5 724.5
375 18.4 48.0 95.9 143.9 239.8 399.7 719.5
400 1822 47.6 95.2 142.8 238.0 396.7 714
425 17.9 46.6 93.2 139.8 233.0 388.4 699.1]

NOTE: (1)| Use annealed jaterial only.
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Table 2-3.2 Ratings for Group 3.2 Materials

B160 Gr. N02200 (1)
B161 Gr. N02200 (1)

B162 Gr. N02200 (1)

B163 Gr. N02200 (1)

B564 Gr. N02200 (1)

A — Standard Class

Working Pressures by Class, bar

Temperature,

°C 150 300 600 900 1500 2500 4500

-29 to 38 12.7 331 66.2 99.3 165.5 275.8 496.4
50 12.7 331 66.2 99.3 165.5 275.8 496.4
100 12.7 331 66.2 99.3 165.5 275.8 196.4
150 12.7 33.1 66.2 99.3 165.5 275.8 196.4
200 12.7 33.1 66.2 99.3 165.5 275.8 196.4
250 121 31.6 63.2 94.8 158.0 2634 174.0
300 10.2 29.2 58.5 87.7 146.2 243.7 138.7
325 7.2 18.8 37.6 56.4 93.9 156.5 P81.8

B — Special Class
Temperature, Working Pressures by Class, bar

°C 150 300 600 900 1500 2500 1500

-29 to 38 14.2 36.9 73.9 110.8 184.7 307.8 654.0
50 14.2 36.9 73.9 110.8 184.7 307.8 654.0
100 14.2 36.9 73.9 110.8 184.7 307.8 654.0
150 14.2 36.9 73.9 110:8 184.7 307.8 b54.0
200 14.2 36.9 73.9 110.8 184.7 307.8 554.0
250 13.5 35.3 70.5 105.8 176.4 2939 629.1
300 12.5 32.6 65.3 97.9 163.2 272.0 189.7
325 8.0 21.0 41.9 62.9 104.8 174.7 B14.5

NOTH: (1) Only use annealed material.
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Table 2-3.3 Ratings for Group 3.3 Materials

B160 Gr. N02201 (1)

B162 Gr. N02201 (1)

A — Standard Class

Working Pressures by Class, bar

Temperature,
°C 150 300 600 900 1500 2500 4500
-29 to 38 6.3 16.5 33.1 49.6 82.7 137.9 248.2
50 6.3 16.4 32.8 49.2 82.0 136.7 246.0
100 6.1 15.8 31.7 47.5 79.2 132.0 237.7
150 6.0 15.6 311 46.7 77.8 129.6 233.3
200 6.0 15.6 311 46.7 77.8 129.6 233'3
250 6.0 15.6 31.1 46.7 77.8 129.6 233.3
300 6.0 15.6 311 46.7 77.8 129.6 233.3
325 5.9 15.5 31.0 46.5 77.5 129:2 232.5
350 5.9 15.4 30.8 46.2 76.9 128.2 230.8
375 5.9 15.4 30.7 46.1 76.8 128.0 230.5
400 5.8 15.2 30.4 45.6 76,1 126.8 228.2
425 5.5 14.9 29.8 44.7 746 124.3 223.7
450 4.6 14.6 29.2 43.8 73.1 121.8 219.2
475 3.7 14.3 28.6 43.0 71.6 119.3 214.8
500 2.8 13.8 27.6 41.4 69.0 115.1 207.1
538 1.4 13.1 26.1 39.2 65.4 108.9 196.1
550 1.4 (2) 9.8 19.6 29.5 49.1 81.8 147.3
575 1.4 (2) 5.4 10.7 16.1 26.8 44.6 80.3
600 1.4 (2) 4.4 8.9 13.3 22.2 37.0 66.7
625 1.3 (2) 3.4 6.9 10.3 17.2 28.7 51.7
650 1.1 (2) 2.8 5.7 8.5 14.2 23.6 42.6
B — Special Class
Tempjerature, Working Pressures by Class, bar

°C 150 300. 600 900 1500 2500 4500
-29 to 38 7.1 18.5 36.9 55.4 92.3 153.9 277.0
50 7.0 18.3 36.6 54.9 91.5 152.5 274.6
100 6.8 17.7 35.4 53.1 88.4 147.4 265.3
150 6.7. 17.4 34.7 52.1 86.8 144.7 260.4
P00 6.7, 17.4 34.7 52.1 86.8 144.7 260.4
P50 6.7 17.4 34.7 52.1 86.8 144.7 260.4
BOO 6.7 17.4 34.7 52.1 86.8 144.7 260.4
B25 6.6 17.3 34.6 51.9 86.5 144.1 259.5
B50 6.6 17.2 34.4 51.5 85.9 143.1 257.6
75 66 7% 343 St 857 1429 2572
400 6.5 17.0 34.0 50.9 84.9 141.5 254.6
425 6.4 16.6 33.3 49.9 83.2 138.7 249.7
450 6.3 16.3 32.6 48.9 81.6 135.9 244.7
475 6.1 16.0 32.0 479 79.9 133.2 239.7
500 5.9 15.4 30.8 46.2 77.0 128.4 231.1
538 5.6 14.6 29.2 43.8 72.9 121.6 218.8
550 4.3 11.3 22.6 339 56.5 94.1 169.4
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Table 2-3.3 Ratings for Group 3.3 Materials (Cont'd)

B — Special Class

Working Pressures by Class, bar

Temperature,
°C 150 300 600 900 1500 2500 4500
575 2.6 6.7 13.4 20.1 334 55.7 100.3
600 2.1 5.6 111 16.7 27.8 46.3 83.3
625 1.7 4.3 8.6 129 21.5 35.9 64.6
650 1.4 3.0 7.1 10.6 17.7 29.5 53.2
NOTHS:

(1) Qnly use annealed material.
(2) Hanged-end valve ratings terminate at 538°C.
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Table 2-3.4 Ratings for Group 3.4 Materials

A494 Gr. M35-1 (1)
A494 Gr. M35-2 (1)

B127 Gr. N04400 (1)
B163 Gr. N04400 (1)

B164 Gr. N04400 (1)
B164 Gr. N04405 (1)

B165 Gr. N04400 (1)
B564 Gr. N04400 (1)

A — Standard Class

Working Pressures by Class, bar

Temperature,
°C 150 300 600 900 1500 2500 4500
-29 to 38 15.9 41.4 82.7 124.1 206.8 344.7 620.5
50 15.4 40.2 80.5 120.7 201.2 335.3 603.6
100 13.8 35.9 71.9 107.8 179.7 299.5 539.1]
150 129 33.7 67.5 101.2 168.7 281.1 5060
200 12.5 32.7 65.4 98.1 163.5 272.4 490.4
250 121 32.6 65.2 97.8 163.0 271.7 489.0
300 10.2 32.6 65.2 97.8 163.0 2717 489.0
325 9.3 32.6 65.2 97.8 163.0 271.7 489.0
350 8.4 32.6 65.1 97.7 162.8 271.3 488.4
375 7.4 324 64.8 97.2 161.9 269.9 485.8
400 6.5 321 64.2 96.2 1604 267.4 481.2
425 5.5 31.6 63.3 94.9 158.2 263.6 474.5
450 4.6 26.9 53.8 80.7 134.5 224.2 403.5
475 3.7 20.8 41.5 623 103.8 173.0 311.3
B — Special Class

EjTem berature, Working, Pressures by Class, bar
z °C 150 300 600 900 1500 2500 4500
-2p to 38 17.7 46.2 92.3 138.5 2309 384.8 692.6
50 17.2 44.9 898 134.7 224.6 374.3 673.7
100 15.4 40.1 80.2 120.3 200.6 334.3 601.7
150 14.4 37.6 75.3 112.9 188.2 313.7 564.7
200 14.0 36.5 73.0 109.5 182.4 304.0 547.3
250 13.9 36.4 72.8 109.1 181.9 303.2 545.7
300 139 36.4 72.8 109.1 181.9 303.2 545.7
325 139 36.4 72.8 109.1 181.9 303.2 545.7
350 139 36.3 72.7 109.0 181.7 302.8 545.1]
375 13.9 36.1 72.3 108.4 180.7 301.2 542.2
400 13.7 35.8 71.6 107.4 179.0 298.4 537.1
425 13.5 35.3 70.6 105.9 176.5 294.2 529.6
450, 12.6 329 65.9 98.8 164.7 274.6 494.2

NOTE: (1) Only use annealed material.
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Table 2-3.5 Ratings for Group 3.5 Materials

B163 Gr. N06600 (1)

B166 Gr. N06600 (1)

B168 Gr. N06600 (1)

B564 Gr. N06600 (1)

A — Standard Class

Working Pressures by Class, bar

Temperature,
°C 150 300 600 900 1500 2500 4500
-29 to 38 20.0 51.7 103.4 155.1 258.6 430.9 775.7
50 19.5 51.7 103.4 155.1 258.6 430.9 775.7
100 17.7 51.5 103.0 154.6 257.6 429.4 773.0
150 15.8 50.3 100.3 150.6 250.8 418.2 752.8
200 13.8 48.6 97.2 145.8 243.4 405.4 729.8
250 12.1 46.3 92.7 139.0 231.8 386.2 K94.8
300 10.2 429 85.7 128.6 214.4 35741 H42.6
325 9.3 41.4 82.6 124.0 206.6 344.3 K19.6
350 8.4 40.3 80.4 120.7 201.1 335.3 £03.3
375 7.4 38.9 77.6 116.5 194.1 323.2 581.8
400 6.5 36.5 73.3 109.8 183.1 304.9 548.5
425 5.5 35.2 70.0 105.1 175.1 291.6 524.7
450 4.6 33.7 67.7 1014 169.0 281.8 507.0
475 3.7 31.7 63.4 95.1 158.2 263.9 174.8
500 2.8 28.2 56.5 84.7 140.9 235.0 123.0
538 1.4 16.5 331 49.6 82.7 137.9 248.2
550 1.4 (2) 13.9 27:9 41.8 69.7 116.2 09.2
575 1.4 (2) 9.4 18.9 28.3 47.2 78.6 141.5
600 1.4 (2) 6.6 13.3 19.9 33.2 55.3 99.6
625 1.4 (2) 5.1 10.3 15.4 25.7 42.8 77.0
650 1.4 (2) 47 9.5 14.2 23.6 39.4 70.9
B — Special Class
Temperature, Working Pressures by Class, bar
°C 150 300 600 900 1500 2500 1500
-29 to 38 20.0 51.7 103.4 155.1 258.6 430.9 y75.7
50 200 51.7 103.4 155.1 258.6 430.9 V75.7
100 20.0 51.7 103.4 155.1 258.6 430.9 /75.7
150 20.0 51.7 103.4 155.1 258.6 4309 /75.7
200 20.0 51.7 103.4 155.1 258.6 4309 /75.7
250 20.0 51.7 103.4 155.1 258.6 430.9 V75.7
300 20.0 51.7 103.4 155.1 258.6 430.9 /75.7
325 20.0 51.7 103.4 155.1 258.6 430.9 /75.7
350 19.8 51.5 102.8 154.3 257.1 428.6 771.4
375 19.3 50.6 101.0 151.5 252.5 4209 757.4
400 19.3 50.3 100.6 150.6 251.2 418.3 753.2
425 19.0 49.6 99.3 148.9 248.2 413.7 744.6
450 18.1 47.3 94.4 141.4 235.8 393.1 707.6
475 16.4 42.8 85.5 128.2 213.7 356.3 641.3
500 13.7 35.6 71.5 107.1 178.6 297.5 535.4
538 7.9 20.7 41.4 62.1 103.4 172.4 310.3
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Table 2-3.5 Ratings for Group 3.5 Materials (Cont'd)

B — Special Class

Temperature, Working Pressures by Class, bar
°C 150 300 600 900 1500 2500 4500
550 6.7 17.4 34.9 52.3 87.2 145.3 261.5
575 4.5 11.8 23.6 35.4 59.0 98.3 176.9
600 3.2 8.3 16.6 24.9 41.5 69.1 124.5
A) 2.5 0.4 12.8 19.5 32.1 53.0 96.
50 2.3 5.9 11.8 17.7 29.5 49.2 884
NOTES:

(1) Only use annealed material.
(2) Flanggd-end valve ratings terminate at 538°C.
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Table 2-3.6 Ratings for Group 3.6 Materials

B163 Gr. N08800 (1)

B408 Gr. N08800 (1)

B409 Gr. N08800 (1)

B564 Gr. N08800 (1)

A — Standard Class

Working Pressures by Class, bar

Temperature,
°C 150 300 600 900 1500 2500 4500
-29 to 38 19.0 49.6 99.3 148.9 248.2 413.7 744.6
50 18.7 48.8 97.6 146.4 244.0 406.7 732.1
100 17.5 45.6 91.2 136.9 2281 380.1 684.3
150 15.8 44.0 88.0 132.0 219.9 366.6 b59.8
200 13.8 42.8 85.6 128.4 214.0 356.7 £42.0
250 12.1 41.7 83.5 125.2 208.7 347.9 £26.1
300 10.2 40.8 81.6 122.5 204.1 340.2 b12.3
325 9.3 40.3 80.6 120.9 201.6 336.0 04.7
350 8.4 39.8 79.5 119.3 198.8 331.3 596.4
375 7.4 38.9 77.6 116.5 1921 323.2 581.8
400 6.5 36.5 73.3 109.8 183.1 304.9 548.5
425 5.5 35.2 70.0 105.1 175.1 291.6 624.7
450 4.6 33.7 67.7 1014 169.0 281.8 507.0
475 3.7 31.7 63.4 95.1 158.2 263.9 174.8
500 2.8 28.2 56.5 84.7 140.9 235.0 123.0
538 1.4 25.2 50.0 75.2 125.5 208.9 B75.8
550 1.4 (2) 25.0 49.8 74.8 1249 208.0 B74.2
575 1.4 (2) 24.0 47.9 71.8 119.7 199.5 B59.1
600 1.4 (2) 21.6 429 64.2 107.0 178.5 B21.4
625 1.4 (2) 18.3 36.6 54.9 91.2 152.0 273.8
650 1.4 (2) 144 28.1 42.5 70.7 117.7 11.7
675 1.4 (2) 10.3 20.5 30.8 51.3 85.6 154.0
700 1.4 (2) 5.6 11.1 16.7 27.8 46.3 83.4
725 1.4 (2) 4.0 8.1 12.1 20.1 33.6 60.4
750 1.2 (2) 3.0 6.1 9.1 15.1 25.2 45.4
775 0.9 (2) 2.5 49 7.4 12.4 20.6 37.1
800 0.8 (2) 2.2 4.3 6.5 10.8 18.0 32.3
816 0.7 (2) 1.9 3.8 5.7 9.5 15.8 28.4
B — Special Class
Temperature, Working Pressures by Class, bar
°C 150 300 600 900 1500 2500 1500
=25t0-38 2670 517 1034 1557 2586 %4369 775.7
50 20.0 51.7 103.4 155.1 258.6 430.9 775.7
100 19.5 50.9 101.8 152.7 254.6 424.3 763.7
150 18.8 49.1 98.2 147.3 245.5 409.1 736.4
200 18.3 47.8 95.5 143.3 2388 398.0 716.5
250 17.9 46.6 93.2 139.8 2329 388.2 698.8
300 17.5 45.6 91.1 136.7 227.8 379.6 683.4
325 17.2 45.0 90.0 135.0 225.0 375.0 674.9
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Table 2-3.6 Ratings for Group 3.6 Materials (Cont'd)

B — Special Class

Working Pressures by Class, bar

Temperature,
°C 150 300 600 900 1500 2500 4500
350 17.0 444 88.8 133.1 2219 369.8 665.6
375 16.8 439 87.8 131.6 219.4 365.6 658.1
400 16.6 43.4 86.8 130.1 216.9 361.5 650.7
2o 16.4 42.9 80.0 126.6 214.4 357/.3 645,
150 16.2 42.4 84.8 1271 2119 353.2 635.7
175 16.1 42.0 84.0 126.1 210.1 350.2 630.3
00 13.7 35.6 71.5 107.1 178.6 297.5 535.4
38 11.0 29.0 57.9 86.9 145.1 2417 435.1
50 11.0 29.0 57.9 86.9 145.1 241.7 435.1
75 10.9 28.6 57.1 85.7 143.0 238.3 428.8
00 10.3 26.9 53.5 80.4 134.0 2234 401.9
25 8.7 23.0 45.7 68.6 1143 190.6 342.8
50 6.9 17.9 35.5 53.1 88.6 147.9 266.1
75 4.9 12.8 25.7 38.5 64.2 107.0 192.5
00 2.7 6.9 13.9 208 34.7 57.9 104.2
(25 1.9 5.0 10.1 15,1 25.2 42.0 75.5
/50 1.4 3.8 7.6 11.3 18.9 31.5 56.7
(75 1.2 3.1 6.2 9.3 15.5 25.8 46.4
00 1.0 2.7 54 8.1 13.5 22.5 40.4
16 0.9 2.4 4.7 7.1 11.8 19.7 35.5
NOTES:
(1) Only 4se annealed material.
(2) Flanggd-end valve ratings terminate at 538°Cs
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Table 2-3.7 Ratings for Group 3.7 Materials

B333 Gr. N10665 (1)
B333 Gr. N10675 (1)
B335 Gr. N10665 (1)

B335 Gr. N10675 (1)
B462 Gr. N10665 (1)
B462 Gr. N10675 (1)

B564 Gr. N10665 (1)
B564 Gr. N10675 (1)
B622 Gr. N10665 (1)

B622 Gr. N10675 (1)

A — Standard Class

Working Pressures by Class, bar

Temperature,

°C 150 300 600 900 1500 2500 4500

-29 to 38 20.0 51.7 103.4 155.1 258.6 430.9 775.7
50 19.5 51.7 103.4 155.1 258.6 430.9 y75.7
100 17.7 51.5 103.0 154.6 257.6 429.4 V73.0
150 15.8 50.3 100.3 150.6 250.8 418.2 52.8
200 13.8 48.6 97.2 145.8 2434 4054 /29.8
250 12.1 46.3 92.7 139.0 231.8 386.2 b94.8
300 10.2 429 85.7 128.6 214.4 357.1 b42.6
325 9.3 41.4 82.6 124.0 206.6 344.3 b19.6
350 8.4 40.3 80.4 120.7 2011 335.3 b03.3
375 7.4 389 77.6 116.5 194.1 323.2 681.8
400 6.5 36.5 73.3 109.8 183.1 304.9 b48.5
425 5.5 35.2 70.0 1051 175.1 291.6 624.7

B — Special Class
Temperature, Working Pressures by Class, bar

°C 150 300 600 900 1500 2500 1500

-29 to 38 20.0 51.7 103.4 155.1 258.6 430.9 y75.7
50 20.0 51.7 1034 155.1 258.6 430.9 y75.7
100 20.0 51.7 1034 155.1 258.6 430.9 y75.7
150 20.0 51.7 103.4 155.1 258.6 430.9 V75.7
200 20.0 51,7 103.4 155.1 258.6 430.9 y75.7
250 20.0 51.7 103.4 155.1 258.6 430.9 y75.7
300 20.0 51.7 103.4 155.1 258.6 430.9 y75.7
325 20.0 51.7 103.4 155.1 258.6 430.9 y75.7
350 19.8 51.5 102.8 154.3 257.1 428.6 V71.4
375 193 50.6 101.0 151.5 252.5 420.9 y57.4
400 19.3 50.3 100.6 150.6 251.2 418.3 y53.2
425 19.0 49.6 99.3 148.9 248.2 413.7 y44.6

NOTH: (1) Only usessolution annealed material.
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Table 2-3.8 Ratings for Group 3.8 Materials

B333 Gr.
B335 Gr.
B423 Gr.
B424 Gr.

N10001 (1), (2)
N10001 (1), (2)
N08825 (3), (6)
N08825 (3), (6)

B446 Gr.
B462 Gr.
B462 Gr.
B462 Gr.

N06625 (3), (4)
N06022 (1), (5)
N06200 (1), (2)
N10276 (1), (5)

B564 Gr.
B573 Gr.
B574 Gr.
B574 Gr.

N10276 (1), (5)
N10003 (3)

N06022 (1), (5)
N06200 (1), (2)

B575 Gr.
B575 Gr.
B622 Gr.
B622 Gr.

N06455 (1), (2)
N10276 (1), (5)
N06022 (1), (5)
N06200 (1), (2)

B425 Gr. N08825 (3), (6) B564 Gr. N06022 (1), (5) B574 Gr. N06455 (1), (2) B622 Gr. N06455 (1), (2)
B434 Gr. N10003 (3) B564 Gr. N06200 (1), (2) B574 Gr. N10276 (1), (5) B622 Gr. N10001 (2), (3)
B443 Gr. N06625 (3), (4) B564 Gr. N06625 (3), (4) B575 Gr. N06022 (1), (5) B622 Gr. N10276 (1), (5)
B56%4 Gr. NUBBZ5 (3J, (0] B575 Gr. NU6200 (1J, (2]
A — Standard Class
Temperature, Working Pressures by Class, bar
°C 150 300 600 900 1500 2500 4500
-29 to 38 20.0 51.7 103.4 155.1 258.6 430,9 775.4
50 19.5 51.7 103.4 155.1 258.6 4309 775.4
100 17.7 51.5 103.0 154.6 257.6 429.4 773.4
150 15.8 50.3 100.3 150.6 250.8 418.2 752.4
200 13.8 48.3 96.7 145.0 241.7 402.8 725.1
250 12.1 46.3 92.7 139.0 2318 386.2 694.9
300 10.2 429 85.7 128.6 214.4 357.1 642.4
325 9.3 41.4 82.6 124.0 206.6 344.3 619.4
350 8.4 40.3 80.4 1207 201.1 335.3 603.3
375 7.4 389 77.6 116.5 194.1 323.2 581.9
100 6.5 36.5 73.3 109.8 183.1 304.9 548.9
U25 5.5 35.2 70.0 105.1 175.1 291.6 524.7
450 4.6 33.7 672.7 101.4 169.0 281.8 507.4
475 3.7 31.7 63.4 95.1 158.2 263.9 4749
500 2.8 28.2 56.5 84.7 140.9 235.0 423.(
538 1.4 25.2 50.0 75.2 125.5 208.9 375.9
550 1.4 (7) 25.0 49.8 74.8 1249 208.0 374.3
575 1.4 (7) 24.0 47.9 71.8 119.7 199.5 359.1
600 1.4 (7) 21.6 429 64.2 107.0 178.5 3214
625 1.4 18.3 36.6 54.9 91.2 152.0 273.9
650 1.4 (7) 14.1 28.1 42.2 70.4 117.3 211.9
675 1.4 (7) 11.5 23.0 34.6 57.6 96.0 172.4
700 1.4 (7) 8.8 17.5 26.3 43.8 73.0 131.5
B — Special Class
Temp irature, Working Pressures by Class, bar
-29 to 38 20.0 51.7 103.4 155.1 258.6 4309 775.7
50 20.0 51.7 103.4 155.1 258.6 430.9 775.7
100 20.0 51.7 103.4 155.1 258.6 430.9 775.7
150 20.0 51.7 103.4 155.1 258.6 4309 775.7
200 20.0 51.7 103.4 155.1 258.6 430.9 775.7
250 19.8 51.7 103.4 155.1 258.6 430.9 775.7
300 19.1 49.9 99.8 149.6 249.4 415.7 748.2
325 18.8 49.1 98.1 147.2 245.3 408.8 735.9
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Table 2-3.8 Ratings for Group 3.8 Materials (Cont'd)

ASME B16.34-2017

B — Special Class

Working Pressures by Class, bar

Temperature,
°C 150 300 600 900 1500 2500 4500
350 18.6 48.4 96.9 145.3 242.2 403.7 726.6
375 18.4 479 95.9 143.8 239.7 399.5 719.1
400 18.2 47.5 94.9 142.4 237.3 395.5 711.8
425 18.1 47.3 94.6 141.9 236.4 394.1 09.3
450 17.9 46.8 93.6 140.4 2341 390.1 702.2
475 16.4 42.8 85.5 128.2 213.7 356.3 b41.3
500 13.7 35.6 71.5 107.1 178.6 297.5 535.4
538 11.0 29.0 57.9 86.9 145.1 241.7 135.1
550 11.0 29.0 57.9 86.9 145.1 241.7 135.1
575 10.9 28.6 57.1 85.7 1430 2383 128.8
600 10.3 26.9 53.5 80.4 1340 2234 101.9
625 8.7 23.0 45.7 68.6 114.3 190.6 B42.8
650 6.7 17.6 35.2 52.8 87.9 146.6 P63.8
675 5.5 14.4 28.8 43.2 72.0 120.0 P15.9
) 700 4.2 11.0 21.9 329 54.8 91.3 164.4
~ NOTHs:
(1) (nly use solution annealed material.
"~ (2) Not to be used over 425°C.
- (3) (nly use annealed material.
"~ (4) Notto be used over 645°C. Alloy N06625 in the annealed condition is subject to severe loss of impact strength at room temperatures after
ekposure in the range of 538°C to 760°C.
(5) Not to be used over 675°C.
(6) Not to be used over 538°C.
(7) Hanged-end valve ratings terminate at 538°C.
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Table 2-3.9 Ratings for Group 3.9 Materials

B435 Gr. N06002 (1) B572 Gr. N06002 (1) B622 Gr. N06002 (1)
B435 Gr. R30556 (1) B572 Gr. R30556 (1)

B622 Gr. R30556 (1)

A — Standard Class

Working Pressures by Class, bar

Temperature,
°C 150 300 600 900 1500 2500 4500
-29 to 38 20.0 51.7 103.4 155.1 258.6 430.9 775.7
50 19.5 51.7 103.4 155.1 258.6 430.9 775.7
100 17.7 51.5 103.0 154.6 257.6 429.4 773.4
150 15.8 47.6 95.2 142.8 237.9 396.5 7134
200 13.8 44.3 88.6 1329 221.5 369.2 664.4
250 12.1 41.6 83.1 124.7 207.9 3464 623.4
300 10.2 39.5 79.0 118.5 197.4 329.1 592.3
325 9.3 38.6 77.2 115.8 193.0 321.7 579.1
350 8.4 379 75.8 113.7 189.5 315.8 568.9
375 7.4 37.3 74.7 112.0 186.6 311.1 559.9
100 6.5 36.5 73.3 109.8 1831 304.9 548.9
125 5.5 35.2 70.0 105.1 175.1 291.6 524.7%
450 4.6 33.7 67.7 101.4. 169.0 281.8 507.4
475 3.7 31.7 63.4 95.1 158.2 263.9 4749
500 2.8 28.2 56.5 84.7 140.9 235.0 423.(
538 1.4 25.2 50.0 75.2 125.5 208.9 375.9
550 1.4 (2) 25.0 49.8 74.8 1249 208.0 374.3
575 1.4 (2) 24.0 479 71.8 119.7 199.5 359.1
600 1.4 (2) 21.6 429 64.2 107.0 178.5 3214
625 1.4 (2) 18.3 36.6 54.9 91.2 152.0 273.9
650 14 (2) 141 28.1 42.5 70.7 117.7 211.7
675 14 (2) 12.4 25.2 37.6 62.7 104.5 187.9
700 1.4 (2) 10.1 20.0 29.8 49.7 83.0 149.4
725 1.4 (2) 7.9 15.4 23.2 38.6 64.4 115.4
750 1:4.02) 5.9 11.7 17.6 29.6 49.1 88.7
775 1.4 (2) 4.6 9.0 13.7 22.8 38.0 68.4
300 1.2 (2) 3.5 7.0 10.5 17.4 29.2 52.6
816 1.0 (2) 2.8 5.9 8.6 14.1 238 42.7%
B — Special Class
Temp Erature, Working Pressures by Class, bar

-29 to 38 20.0 51.7 103.4 155.1 258.6 430.9 775.7
50 20.0 51.7 103.4 155.1 258.6 430.9 775.7
100 20.0 51.7 103.4 155.1 258.6 430.9 775.7
150 20.0 51.7 103.4 155.1 258.6 430.9 775.7
200 19.0 49.5 98.9 148.4 247.3 412.1 741.8
250 17.8 46.4 92.8 139.2 232.0 386.7 696.0
300 16.9 44.1 88.1 132.2 220.4 367.3 661.1
325 16.5 43.1 86.2 129.3 215.4 359.1 646.3
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Table 2-3.9 Ratings for Group 3.9 Materials (Cont'd)

B — Special Class

Working Pressures by Class, bar

Temperature,

°C 150 300 600 900 1500 2500 4500
350 16.2 423 84.6 126.9 211.5 352.5 634.5
375 16.0 41.7 83.3 125.0 208.3 347.2 624.9
400 15.8 41.2 82.3 123.5 205.8 343.1 617.5
425 15.7 40.8 ol.7 122.5 204.2 340.3 12.5
450 15.5 40.5 81.0 121.5 202.5 337.5 607.6
475 15.4 40.2 80.3 120.5 200.9 334.8 602.6
500 13.7 35.6 71.5 107.1 178.6 297.5 535.4
538 11.0 29.0 57.9 86.9 145.1 241.7 135.1
550 11.0 29.0 57.9 86.9 145.1 241.7 135.1
575 10.9 28.6 57.1 85.7 1430 2383 128.8
600 10.3 26.9 53.5 80.4 1340 2234 101.9
625 8.7 23.0 45.7 68.6 114.3 190.6 B42.8
650 6.9 17.9 35.5 53.1 88.6 147.9 P66.1
675 6.2 16.0 31.6 4%.3 78.9 131.7 P37.0
700 48 12.4 25.0 37.3 62.3 103.7 186.5
725 3.7 9.7 19.5 289 48.3 80.2 144.5
750 2.8 7.4 14.8 221 36.7 61.2 110.3
775 2.2 5.8 114 17.2 28.5 47.6 85.6
800 1.8 44 8.8 13.2 22.0 36.6 65.6
816 1.4 3.4 7.2 10.7 17.9 29.6 53.1

NOTHS:

(1) dnly use solution annealed material.

(2) Hanged-end valve ratings terminate at 538°C.
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Table 2-3.10 Ratings for Group 3.10 Materials

B599 Gr. N08700 (1)

B672 Gr. N08700 (1)

A — Standard Class

Working Pressures by Class, bar

Temperature,

°C 150 300 600 900 1500 2500 4500

-29 to 38 20.0 51.7 103.4 155.1 258.6 430.9 775.7
50 19.5 51.7 103.4 155.1 258.6 430.9 775.7

100 17.7 51.5 103.0 154.6 257.6 4294 772.9

150 15.8 47.1 94.2 141.3 235.5 3925 706.5

200 13.8 44.3 88.5 132.8 221.3 368.9 664.0

250 12.1 42.8 85.6 128.4 214.0 356.6 641.9

300 10.2 41.3 82.7 124.0 206.7 344.5 620.0

325 9.3 40.4 80.7 121.1 201.8 336:4 605.5

350 8.4 38.9 77.8 116.7 194.5 324.2 583.4

B — Special Class
Temperature, Working Pressures by Class, bar

°C 150 300 600 900 1500 2500 4500

-2p to 38 20.0 51.7 103.4 155.1 2586 430.9 775.7
50 20.0 51.7 103.4 155.1 258.6 430.9 775.7

100 20.0 51.7 103.4 155.1 258.6 430.9 775.7

150 20.0 51.7 103.4 155.1 258.6 430.9 775.7

200 18.9 49.4 98.8 148.2 247.0 411.7 741.1

250 18.3 47.8 95.5 143.3 238.8 398.0 716.4

300 17.7 46.1 92.3 138.4 230.7 384.4 692.0

325 17.3 45.1 90.1 135.2 225.3 375.4 675.9

350 16.6 43.4 86.9 130.3 217.1 361.9 651.4

NOTE: (1)| Only use solution annealed material.
gg
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Table 2-3.11 Ratings for Group 3.11 Materials

B625 Gr. N08904 (1) B649 Gr. N08904 (1) B677 Gr. N08904 (1)

A — Standard Class

Working Pressures by Class, bar

Temperature,

°C 150 300 600 900 1500 2500 4500

-29 to 38 19.7 51.3 102.6 153.9 256.5 427.5 769.5

50 18.8 49.1 98.3 147.4 245.7 409.6 737.2

100 15.7 411 82.1 123.2 205.3 3421 615.9

150 14.4 37.5 75.0 112.5 187.5 312.5 662.5

200 13.3 34.7 69.3 104.0 173.4 288.9 520.1

250 12.1 32.0 64.0 95.9 159.9 266.5 179.6

300 10.2 30.0 60.0 90.0 150.1 250:1 150.2

325 9.3 29.2 58.5 87.7 146.1 243.6 138.4

350 8.4 28.7 57.3 86.0 143.4 2389 130.1

375 7.4 28.2 56.5 84.7 141.2 235.4 123.7

B — Special Class
Temperature, Working Pressures by Class,\bar

°C 150 300 600 900 1500 2500 1500

-29 to 38 20.0 51.7 103.4 155.1 258.6 430.9 y75.7

50 19.6 51.1 102.2 1533 255.5 425.9 /66.6

100 17.6 45.8 91.6 1345 229.1 381.9 b87.3

150 16.0 41.9 83.7 125.6 209.3 348.8 b27.8

200 14.8 38.7 77.4 116.1 193.5 3225 580.4

250 13.7 35.7 714 107.1 178.4 297.4 535.3

300 12.8 335 67.0 100.5 167.5 279.1 602.4

325 12.5 32.6 65.2 97.9 163.1 271.9 189.3

350 12.3 32.0 64.0 96.0 160.0 266.7 180.0

375 121 315 63.1 94.6 157.6 262.7 172.9

NOTH: (1) Only use annealed material.
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Table 2-3.12 Ratings for Group 3.12 Materials

A351 Gr. CN3MN (1)
B462 Gr. N06035 (1), (2)

B574 Gr. N06035 (1), (2)
B575 Gr. N06035 (1), (2)

B620 Gr. N08320 (1)
B621 Gr. N08320 (1)

B622 Gr. N08320 (1)
B688 Gr. N08367 (1)

B462 Gr. N08367 (1) B581 Gr. N06985 (1) B622 Gr. N06035 (1), (2) B691 Gr. N08367 (1), (2)
B564 Gr. N06035 (1), (2) B582 Gr. N06985 (1) B622 Gr. N06985 (1)
A — Standard Class
Temperature, Working Pressures by Class, bar
°C 150 300 600 900 1500 2500 4500
-2p to 38 17.8 46.3 92.7 139.0 231.7 386.1 695.0
50 17.5 45.6 91.1 136.7 227.8 379.7 6835
100 16.3 42.5 85.1 127.6 212.7 354.5 638.1)
150 15.4 40.1 80.3 120.4 200.7 334.6 602.2
200 13.8 37.3 74.6 112.0 186.6 3110 559.9
250 12.1 349 69.8 104.7 174.5 290.8 523.4
300 10.2 331 66.2 99.3 165.5 275.9 496.6
325 9.3 32.3 64.6 97.0 161.6 269.3 484.8
350 8.4 31.6 63.2 94.8 1581 263.4 474.2
375 7.4 31.0 62.0 93.0 155.1 258.5 465.2
400 6.5 30.4 60.8 91.3 152.1 253.5 456.3
425 5.5 29.8 59.7 89.5 149.1 248.5 447 4
B — Special Class
Temperature, Working Pressiires by Class, bar
°C 150 300 600 900 1500 2500 4500
-2p to 38 19.8 51.7 103.4 155.1 258.6 430.9 775.7
50 19.5 50.9 101.7 152.6 254.3 4238 762.9
100 18.2 47.5 95.0 142.4 237.4 395.6 712.2
150 17.2 44.8 89.6 134.4 224.0 373.4 672.1
200 16.0 41.6 83.3 124.9 208.2 347.1 624.7
250 14.9 38.9 77.9 116.8 194.7 3245 584.2
300 14.2 37.0 73.9 110.9 184.8 307.9 554.3
325 13.8 36.1 72.1 108.2 180.3 300.6 541.0
350 1365 35.3 70.6 105.8 176.4 294.0 529.2
375 133 34.6 69.2 103.8 173.1 288.5 519.2
400 13.0 34.0 67.9 101.9 169.8 282.9 509.3
425 12.8 33.3 66.6 99.9 166.4 277.4 499.3
NOTES:
(1) Only use soltition annealed material.
(2) Not to|be used over 425°C.
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Table 2-3.13 Ratings for Group 3.13 Materials

B564 Gr. N08031 (1)
B581 Gr. N06975 (2)

B582 Gr. N06975 (2)
B622 Gr. N06975 (2)

B622 Gr. N08031 (1)
B625 Gr. N08031 (1)

B649 Gr. N08031 (1)

A — Standard Class

Working Pressures by Class, bar

Temperature,
°C 150 300 600 900 1500 2500 4500
-29 to 38 20.0 51.7 103.4 155.1 258.6 430.9 775.7
50 19.5 51.7 103.4 155.1 258.6 430.9 775.7
100 17.7 48.2 96.3 144.5 240.8 401.4 y22.5
150 15.8 45.8 91.6 137.4 2289 381.6 686.8
200 13.8 43.6 87.1 130.7 217.8 362.9 b53.3
250 12.1 41.5 82.9 124.4 207.3 345:5 b21.8
300 10.2 394 78.7 118.1 196.8 328.1 690.5
325 9.3 384 76.9 115.3 192.2 3203 676.6
350 8.4 37.7 75.5 113.2 188.7% 314.5 b66.0
375 7.4 37.2 74.3 111.5 185:8 309.7 657.4
400 6.5 36.5 73.3 109.8 183.1 304.9 548.5
425 5.5 35.2 70.0 105.1 175.1 291.6 b24.7
B — Special Class
Temperature, Working Pressures by Class, bar
°C 150 300 600 900 1500 2500 1500
-29 to 38 20.0 51.7 103.4 155.1 258.6 430.9 V75.7
50 20.0 51.7 103.4 155.1 258.6 430.9 y75.7
100 20.0 51.7 1034 155.1 258.6 430.9 y75.7
150 19.6 51.1 102:2 153.3 255.5 425.8 /66.5
200 18.6 48.6 97.2 145.8 243.0 405.1 /29.1
250 17.7 463 92.5 138.8 231.3 385.6 b94.0
300 16.8 43.9 87.9 131.8 219.7 366.2 b59.1
325 16.4 42.9 85.8 128.7 214.5 357.5 b43.5
350 16.1 42.1 84.2 126.3 210.6 351.0 631.7
375 15.9 41.5 83.0 124.4 207.4 345.6 b22.1
400 157 41.0 82.0 123.0 204.9 341.5 b14.8
425 15.6 40.7 81.3 122.0 203.3 338.8 b09.8
NOTHS:
(1) Qnly use annealed“material.
(2) Qnly use solution annealed material.
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Table 2-3.14 Ratings for Group 3.14 Materials

B462 Gr. N06030 (1), (2)
B581 Gr. N06007 (1)

B581 Gr. N06030 (1), (2)
B582 Gr. N06007 (1)

B582 Gr. N06030 (1), (2)

B622 Gr. N06007 (1)

B622 Gr. N06030 (1), (2)

A — Standard Class

Working Pressures by Class, bar

Temperature,
°C 150 300 600 900 1500 2500 4500
-29 to 38 19.0 49.6 99.3 148.9 248.2 413.7 744.6
50 18.6 48.6 97.1 145.7 242.8 404.6 728.3
100 17.0 443 88.6 132.8 221.4 369.0 664.2
150 15.8 41.3 82.6 124.0 206.6 3443 6198
200 13.8 39.1 78.2 117.3 195.4 325.7 586.3
250 12.1 37.4 74.8 112.2 187.0 311.6 560.9
300 10.2 36.1 72.2 108.3 180.6 300:9 541.7
325 9.3 35.6 71.1 106.7 177.9 296.4 533.4
350 8.4 35.2 70.3 105.5 175.8 293.1 527.5
375 7.4 34.9 69.7 104.6 174.3 290.6 523.0
400 6.5 34.6 69.2 103.7 1729 288.1 518.7
425 5.5 34.4 68.9 103.3 172.1 286.9 516.4
450 4.6 33.7 67.7 101.4 169.0 281.8 507.0
475 3.7 31.7 63.4 954 158.2 263.9 474.8
500 2.8 282 56.5 84.7 140.9 235.0 423.0
538 1.4 25.2 50.0 75.2 125.5 208.9 375.8
B — Special-Class
Temperature, Woerking Pressures by Class, bar
°C 150 300 600 900 1500 2500 4500
-2p to 38 20.0 51.7 103.4 155.1 258.6 430.9 775.7
50 20.0 51.7 103.4 155.1 258.6 430.9 775.7
100 189 49.4 98.8 148.3 247.1 411.8 741.3
150 17.7 46.1 92.2 1383 230.6 384.3 691.7
200 16.7 43.6 87.2 130.9 218.1 363.5 654.3
250 16.0 41.7 83.5 125.2 208.7 347.8 626.0
300 1565 40.3 80.6 1209 201.5 335.9 604.9
325 15:2 39.7 79.4 119.1 198.5 330.9 595.5
350 15.0 39.2 78.5 117.7 196.2 327.1 588.7
375 14.9 38.9 77.8 116.7 194.6 324.3 583.7
400 14.8 38.6 77.2 115.8 193.0 321.6 578.9
425 14.7 38.4 76.8 115.3 192.1 320.2 576.4
450 14.7 38.3 76.5 114.8 191.3 318.8 573.9
475 14.6 38.1 76.2 114.3 190.5 317.4 571.4
500 13.7 35.6 71.5 107.1 178.6 297.5 535.4
538 11.0 29.0 57.9 86.9 145.1 241.7 435.1
NOTES:
(1) Only use solution annealed material.
(2) Not to be used over 425°C.
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Table 2-3.15 Ratings for Group 3.15 Materials

A494 Gr. N-12MV (1), (2)

B407 Gr. N08810 (1)

B409 Gr. N08810 (1)

B564 Gr. N08810 (1)

A494 Gr. CW-12MW (1), (2) B408 Gr. N08810 (1)
A — Standard Class
Temperature, Working Pressures by Class, bar
°C 150 300 600 900 1500 2500 4500
-29 to 38 15.9 41.4 82.7 124.1 206.8 344.7 620.5
50 15.6 40.6 81.3 1219 203.2 338.7 609.6
100 14.5 37.8 75.6 113.4 189.0 315.0 667.0
150 13.7 35.9 71.7 107.6 179.3 298.9 538.0
200 13.0 33.9 67.9 101.8 169.6 282.7 508.9
250 12.1 323 64.5 96.8 161.3 2689 184.0
300 10.2 30.7 61.5 92.2 153.7 256.2 161.2
325 9.3 30.1 60.1 90.2 150.3 250.5 150.9
350 8.4 29.4 58.8 88.3 1474 245.2 141.3
375 7.4 28.7 57.4 86.2 143.6 239.4 130.8
400 6.5 283 56.5 84.8 141.3 235.6 124.0
425 5.5 27.7 55.3 83.0 138.4 230.6 115.1
450 4.6 27.2 54.4 81.7 136.1 226.8 108.3
475 3.7 26.8 53.5 80.3 133.9 223.1 101.6
500 2.8 263 52.6 79.0 131.6 219.4 B94.9
538 1.4 25.2 50.0 75.2 125.5 208.9 B75.8
550 1.4 (3) 25.0 49.8 74.8 1249 208.0 B74.2
575 1.4 (3) 24.0 47.9 71.8 119.7 199.5 B59.1
600 1.4 (3) 21.6 429 64.2 107.0 178.5 B21.4
625 1.4 (3) 183 36.6 54.9 91.2 152.0 P73.8
650 1.4 (3) 14.1 28.1 42.5 70.7 117.7 11.7
675 1.4 (3) 12.4 25.2 37.6 62.7 104.5 187.9
700 1.4 (3) 10.1 20.0 29.8 49.7 83.0 149.4
725 1.4.(3) 7.9 15.4 23.2 38.6 64.4 115.8
750 1.4 (3) 5.9 11.7 17.6 29.6 49.1 88.2
775 1.4 (3) 4.6 9.0 13.7 22.8 38.0 68.4
800 1.2 (3) 35 7.0 10.5 17.4 29.2 52.6
816 1.0 (3) 2.8 5.9 8.6 14.1 23.8 42.7
B — Special Class
Teinperature, Working Pressures by Class, bar
€ 156 360 660 966 1566 2566 500
-29 to 38 17.7 46.2 92.3 138.5 230.9 384.8 692.6
50 17.4 45.4 90.7 136.1 226.8 378.0 680.4
100 16.2 42.2 84.4 126.6 2109 351.6 632.8
150 15.3 40.0 80.1 120.1 200.1 333.6 600.4
200 14.5 37.9 75.7 113.6 189.3 315.6 568.0
250 13.8 36.0 72.0 108.0 180.0 300.1 540.1
300 13.2 34.3 68.6 102.9 171.6 285.9 514.7
325 12.9 335 67.1 100.6 167.7 279.5 503.2
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Table 2-3.15 Ratings for Group 3.15 Materials (Cont'd)

B — Special Class

Working Pressures by Class, bar

Temperature,
°C 150 300 600 900 1500 2500 4500
350 12.6 32.8 65.7 98.5 164.2 273.6 492.5
375 12.3 321 64.1 96.2 160.3 267.1 480.9
400 12.1 31.6 63.1 94.7 157.8 262.9 473.3
A 11.8 30.9 61.8 92.7 154.4 2574 465.
50 11.6 30.4 60.8 91.1 151.9 253.1 455.6
75 11.5 29.9 59.8 89.6 149.4 249.0 448.24
00 11.3 29.4 58.8 88.1 146.9 244.8 440.7)
38 11.0 28.6 57.3 85.9 143.1 2385 4294
50 11.0 28.6 57.3 85.9 143.1 238.5 429.4
75 10.9 28.6 57.1 85.7 143.0 238.3 428.8
00 10.3 26.9 53.5 80.4 134.0 2234 401.9
25 8.7 23.0 45.7 68.6 1143 190.6 342.8
50 6.9 17.9 35.5 53.1 88.6 147.9 266.1
75 6.2 16.0 31.6 47.3 78.9 131.7 237.0
00 48 12.4 25.0 37.3 62.3 103.7 186.5
(25 3.7 9.7 19.5 289 48.3 80.2 144.5
/50 2.8 7.4 14.8 22.1 36.7 61.2 110.3
(75 2.2 5.8 11.4 17.2 285 47.6 85.6
00 1.8 4.4 8.8 13.2 22.0 36.6 65.6
16 1.4 3.4 7.2 10.7 17.9 29.6 53.1
NOTES:
(1) Only yse solution annealed material.
(2) Not to|be used over 538°C.
(3) Flanggd-end valve ratings terminate at 538°€:
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Table 2-3.16 Ratings for Group 3.16 Materials

B511 Gr. N08330 (1)

B535 Gr. N08330 (1)

B536 Gr. N08330 (1)

A — Standard Class

Working Pressures by Class, bar

Temperature,
°C 150 300 600 900 1500 2500 4500
-29 to 38 19.0 49.6 99.3 148.9 248.2 413.7 744.6
50 18.5 48.4 96.7 145.1 241.8 403.1 725.5
100 16.7 43.5 87.0 130.5 217.5 362.4 652.4
150 15.6 40.8 81.6 122.5 204.1 340.2 b12.3
200 13.8 38.6 77.2 115.8 1929 321.6 £78.8
250 12.1 36.8 73.5 110.3 183.8 306.3 651.4
300 10.2 35.2 70.4 105.6 176.1 2934 528.2
325 9.3 34.5 69.0 103.6 172.6 287.7 517.9
350 8.4 339 67.8 101.7 169.4 282.4 508.3
375 7.4 33.2 66.3 99.5 165.8 276.4 197.5
400 6.5 32.6 65.1 97.7 162.9 271.4 188.6
425 5.5 32.0 64.0 95.9 159.9 266.5 179.6
450 4.6 314 62.8 9411 156.9 261.5 170.7
475 3.7 30.8 61.6 92.4 153.9 256.5 161.8
500 2.8 28.2 56.5 84.7 140.9 235.0 123.0
538 1.4 25.2 50.0 75.2 125.5 208.9 B75.8
550 1.4 (2) 25.0 49.8 74.8 1249 208.0 B74.2
575 1.4 (2) 21.9 43.7 65.6 109.4 182.3 B28.1
600 1.4 (2) 17.4 34.8 52.3 87.1 145.1 61.3
625 1.4 (2) 13.8 27.5 41.3 68.8 114.6 206.3
650 1.4 (2) 140 221 331 55.1 91.9 165.4
675 1.4 (2) 9.1 18.2 27.3 45.6 75.9 136.7
700 1.4 (2) 7.6 15.2 22.8 38.0 63.3 113.9
725 1.4 (2) 6.1 12.2 183 30.5 50.9 91.6
750 14 (2) 48 9.5 14.3 23.8 39.7 71.5
775 1.4 (2) 3.9 7.7 11.6 19.4 32.3 58.1
800 1.2 (2) 3.1 6.3 9.4 15.6 26.1 46.9
816 1.0 (2) 2.6 5.2 7.8 13.0 21.7 39.0
B — Special Class
Temperature, Working Pressures by Class, bar
°C 150 300 600 900 1500 2500 1500
=25t0-38 198 517 1034 1557 2586 %4369 775.7
50 19.6 51.1 102.2 153.3 255.5 425.8 766.5
100 18.6 48.5 97.1 145.6 242.7 404.5 728.1
150 17.5 45.6 91.1 136.7 227.8 379.7 683.4
200 16.5 43.1 86.1 129.2 215.3 358.9 646.0
250 15.7 41.0 82.1 123.1 205.1 3419 615.4
300 15.1 39.3 78.6 1179 196.5 327.5 589.5
325 14.8 38.5 77.1 115.6 192.7 3211 578.0
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Table 2-3.16 Ratings for Group 3.16 Materials (Cont'd)

B — Special Class

Working Pressures by Class, bar

Temperature,
°C 150 300 600 900 1500 2500 4500
350 14.5 37.8 75.6 113.5 189.1 315.2 567.3
375 14.2 37.0 74.0 1111 185.1 308.5 555.3
400 13.9 36.4 72.7 109.1 181.8 302.9 545.3
2o 13.7 35.7 71.4 107.1 178.4 297.4 039.
150 13.4 35.0 70.0 105.1 175.1 291.9 525.3
175 13.2 344 68.7 103.1 171.8 286.3 515.4
00 13.0 33.8 67.6 101.4 169.1 281.8 507.2
38 11.0 29.0 57.9 86.9 145.1 2417 435.1
50 11.0 29.0 57.9 86.9 145.1 241.7 435.1
75 10.5 27.3 54.7 82.0 136.7 227.8 410.1
00 8.3 21.8 43.5 65.3 108.9 181.4 326.6
25 6.6 17.2 344 51.6 86,0 143.3 2579
50 5.3 13.8 27.6 41.3 68.9 114.8 206.7
75 4.4 11.4 22.8 34.2 56.9 94.9 170.8
00 3.6 9.5 19.0 28% 47.5 79.1 142.4
(25 2.9 7.6 15.3 229 38.1 63.6 114.4
/50 2.3 6.0 11.9 17.9 29.8 49.6 89.4
(75 1.9 4.8 9.7 14.5 24.2 40.3 72.9
00 1.5 3.9 78 11.7 19.6 32.6 58.7
16 1.2 3.3 6.5 9.8 16.3 271 48.8
NOTES:
(1) Only yse solution annealed material.
(2) Flanggd-end valve ratings terminate at 538°Cs
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Table 2-3.17 Ratings for Group 3.17 Materials

A351 Gr. CN7M (1)

A — Standard Class

Working Pressures by Class, bar

Temperature,

°C 150 300 600 900 1500 2500 4500

-29 to 38 15.9 41.4 82.7 124.1 206.8 344.7 620.5
50 15.4 40.1 80.3 120.4 200.7 3344 602.0
100 13.5 35.3 70.6 105.9 176.5 294.2 529.6
150 12.3 32.0 64.1 96.1 160.2 267.0 180.6
200 11.3 29.4 58.7 88.1 146.8 244.7 140.4
250 10.4 27.2 54.4 81.7 136.1 2269 108.4
300 9.7 25.4 50.8 76.1 126.9 211:5 880.7
325 9.3 24.4 48.8 73.3 122.1 203.5 B66.4

B — Special Class
Temperature, Working Pressures by Class, bar

°C 150 300 600 900 1500 2500 1500

-29 to 38 17.6 45.8 91.6 137.4 229.0 381.7 b87.0
50 17.0 44.2 88.5 132.7 221.2 368.7 b63.6
100 14.7 38.3 76.6 114.9 191.5 319.1 b74.4
150 13.5 35.2 70.4 105.5 175.9 293.2 627.7
200 12.5 32.7 65.4 98.2 163.6 272.7 190.8
250 11.6 30.4 60.8 91.2 151.9 253.2 155.8
300 10.9 28.3 56.6 85.0 141.6 236.0 124.8
325 10.5 27.3 54.5 81.8 136.3 227.2 108.9

NOTH: (1) Only use solution annealed material.
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Table 2-3.18 Ratings for Group 3.18 Materials

B167 Gr. N06600 (1)

A — Standard Class

Working Pressures by Class, bar

Temperature,
°C 150 300 600 900 1500 2500 4500
-29 to 38 19.0 49.6 99.3 148.9 248.2 413.7 744.6
50 18.8 49.1 98.3 147.4 245.7 409.4 737.0
100 17.7 47.1 94.2 141.3 235.4 3924 706.3
150 15.8 45.3 90.6 135.9 226.5 377.5 679.9
200 14.0 43.5 87.0 130.5 217.6 362.6 652.7
250 12.1 42.0 84.0 126.0 210.0 350.0 630.(
300 10.2 40.6 81.3 121.9 203.1 3386 609.4
325 9.1 40.0 80.0 120.0 199.9 333.2 599.9
350 8.4 394 78.8 118.2 196.9 328.2 590.9
375 7.4 38.8 77.6 116.4 194.0 323.4 582.1
400 6.5 36.6 73.2 109.8 182.9 304.9 548.9
425 5.6 35.1 70.2 105.3 1755 292.5 526.4
450 4.7 33.8 67.6 101.4 169.0 281.7 507.1
475 3.7 31.7 63.3 95.0. 158.3 263.8 474.9
500 2.8 28.2 56.4 846 141.0 235.1 423.1
538 1.4 16.5 331 49.6 82.7 137.9 248.2
550 1.4 (2) 139 27.9 41.8 69.7 116.2 209.7
575 14 (2) 9.4 18.9 28.3 47.2 78.6 141.5
600 1.4 (2) 6.6 133 19.9 33.2 55.3 99.6
625 1.4 (2) 5.1 10.3 15.4 25.7 42.8 77.0
650 1.4 (2) 4.7 9.5 14.2 23.6 394 70.9
B — Special Class
Templerature, Working Pressures by Class, bar
°C 150 300 600 900 1500 2500 4500
-29to 38 20.0 51.7 103.5 155.2 258.6 431.1 7759
50 20.0 51.7 103.5 155.2 258.6 431.1 7759
00 20.0 51.7 103.5 155.2 258.6 431.1 7759
50 19.4 50.6 101.1 151.7 252.8 421.3 7584
00 18.6 48.6 97.1 145.7 242.8 404.7 728.5
50 18.0 46.9 93.7 140.6 234.4 390.6 703.1§
00 17.4 45.3 90.7 136.0 226.7 377.9 680.1}
26 17.1 44.6 89.3 1339 2231 371.9 669.4
350 16.9 44.0 87.9 1319 201.2 366.3 659.4
375 16.6 433 86.6 130.0 194.0 361.0 649.8
400 16.4 42.8 85.6 128.5 182.9 356.9 642.4
425 16.2 42.3 84.7 127.0 175.5 352.7 634.9
450 16.0 41.8 83.7 125.5 169.0 348.6 627.4
475 15.8 41.3 82.7 124.0 158.3 344.4 619.9
500 13.4 34.9 69.7 104.6 141.0 290.6 523.1
538 7.9 20.7 41.4 62.1 103.4 172.4 310.3
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Table 2-3.18 Ratings for Group 3.18 Materials (Cont'd)

B — Special Class

Temperature, Working Pressures by Class, bar
°C 150 300 600 900 1500 2500 4500
550 6.7 17.4 349 52.3 87.2 145.3 261.5
575 4.5 11.8 23.6 35.4 59.0 98.3 176.9
600 3.2 8.3 16.6 24.9 41.5 69.1 124.5
645 2.5 0.4 12.8 19.5 32.1 53.5 96.3
650 2.3 5.9 11.8 17.7 29.5 49.2 88.6

NOTHS:

(1) dnly use annealed material.
(2) Hanged-end valve ratings terminate at 538°C.
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Table 2-3.19 Ratings for Group 3.19 Materials

B435 Gr. N06230 (1) B564 Gr. N06230 (1) B572 Gr. N06230 (1) B622 Gr. N06230 (1)

A — Standard Class

Working Pressures by Class, bar

Temperature,
°C 150 300 600 900 1500 2500 4500
-29 to 38 20.0 51.7 103.4 155.1 258.6 430.9 775.7
50 19.5 51.7 103.4 155.1 258.6 430.9 775.7
100 17.7 51.5 103.0 154.6 257.6 429.4 773.0
150 15.8 50.3 100.3 150.6 250.8 418.2 752.9
200 13.8 48.6 97.2 145.8 243.4 405.4 729.9
250 12.1 46.3 92.7 139.0 231.8 386.2 694.4
300 10.2 429 85.7 128.6 214.4 3574 642.4
325 9.3 41.4 82.6 124.0 206.6 344.3 619.4
350 8.4 40.3 80.4 120.7 201.1 335.3 603.3
375 7.4 389 77.6 116.5 194.1 323.2 581.9
400 6.5 36.5 73.3 109.8 183.1 304.9 548.9
125 5.5 35.2 70.0 105.1 1751 291.6 524.4
450 4.6 33.7 67.7 101.4 169.0 281.8 507.4
475 3.7 31.7 63.4 95.1 158.2 263.9 474.9
500 2.8 28.2 56.5 84.7 140.9 235.0 423.(
538 1.4 25.2 50.0 75.2 125.5 208.9 375.9
550 1.4 (2) 25.0 49.8 74.8 1249 208.0 374.3
575 1.4 (2) 24.0 479 71.8 119.7 199.5 359.1
600 1.4 (2) 21.6 429 64.2 107.0 178.5 3214
625 1.4 (2) 18.3 36.6 54.9 91.2 152.0 273.9
650 1.4 (2) 14.1 28.1 42.5 70.7 117.7 211.7
675 14 (2) 12:4 25.2 37.6 62.7 104.5 187.9
700 14 (2) 10.1 20.0 29.8 49.7 83.0 149.4
725 1.4 (2) 7.9 15.4 23.2 38.6 64.4 115.9
750 1.4-(2) 5.9 11.7 17.6 29.6 49.1 88.2
775 14.02) 4.6 9.0 13.7 22.8 38.0 68.4
800 1.2 (2) 3.5 7.0 10.5 17.4 29.2 52.6
816 1.0 (2) 2.8 5.9 8.6 14.1 238 42.7%
B — Special Class
Templerature, Working Pressures by Class, bar
°G 150 300 600 900 1500 2500 4500
-29+t0-38 200 517 163+ 155:% 2586 #4309 77577
50 20.0 51.7 103.4 155.1 258.6 430.9 775.7
100 20.0 51.7 103.4 155.1 258.6 430.9 775.7
150 20.0 51.7 103.4 155.1 258.6 430.9 775.7
200 20.0 51.7 103.4 155.1 258.6 430.9 775.7
250 20.0 51.7 103.4 155.1 258.6 430.9 775.7
300 20.0 51.7 103.4 155.1 258.6 430.9 775.7
325 20.0 51.7 103.4 155.1 258.6 430.9 775.7
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Table 2-3.19 Ratings for Group 3.19 Materials (Cont'd)

B — Special Class

Working Pressures by Class, bar

Temperature,

°C 150 300 600 900 1500 2500 4500
350 19.8 51.5 102.8 154.3 257.1 428.6 771.4
375 19.3 50.6 101.0 151.5 252.5 420.9 757.4
400 19.3 50.3 100.6 150.6 251.2 4183 753.2
425 19.0 49.6 99.5 146.9 248.2 415.7 44.6
450 18.1 473 94.4 141.4 235.8 393.1 /07.6
475 16.4 42.8 85.5 128.2 213.7 356.3 b41.3
500 13.7 35.6 71.5 107.1 178.6 297.5 535.4
538 11.0 29.0 57.9 86.9 145.1 241.7 135.1
550 11.0 29.0 57.9 86.9 145.1 241.7 135.1
575 10.9 28.6 57.1 85.7 1430 2383 128.8
600 10.3 269 53.5 80.4 1340 2234 101.9
625 8.7 23.0 45.7 68.6 114.3 190.6 B42.8
650 6.9 17.9 35.5 53.1 88.6 147.9 P66.1
675 6.2 16.0 31.6 49.3 78.9 131.7 P37.0
700 4.8 12.4 25.0 37.3 62.3 103.7 186.5
725 3.7 9.7 19.5 289 48.3 80.2 144.5
750 2.8 7.4 14.8 221 36.7 61.2 110.3
775 2.2 5.8 114 17.2 285 47.6 85.6
800 1.8 4.4 8.8 13.2 22.0 36.6 65.6
816 1.4 3.4 7.2 10.7 17.9 29.6 53.1

NOTHS:

(1) Use annealed material only.

(2) Hor welding-end valves only. Flanged-end valve ratings terminate at 538°C.
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(17) Table 3A Valve Body Minimum Wall Thickness, t;,, mm
Inside Minimum Wall Thickness, t,,,, mm
Diameter,
d, mm Class Class Class Class Class Class Class
[Note (1)] 150 300 600 900 1500 2500 4500
3 2.5 2.5 2.8 2.8 3.1 3.6 4.9
6 2.7 2.8 3.1 3.2 3.6 4.6 7.2
9 2.9 3.0 3.3 3.6 4.2 5.6 9.6
12 3.1 3.3 3.6 4.1 4.8 6.6 12.0
15 3.3 3.5 3.8 4.5 5.3 7.7 14.3
18 3.5 3.7 4.1 5.0 5.9 8.7 16.7|
D1 3.7 4.0 4.3 5.4 6.4 9.7 19.0}
D4 3.9 4.2 4.6 5.9 7.0 10.7 21.4
D7 4.1 44 49 6.4 7.5 11.7 23.7
B1 43 4.7 5.1 6.7 83 131 26.9
B5 4.6 5.0 5.3 6.9 9.0 14.5 30.0]
10 4.9 5.3 5.6 7.2 9.9 16.2 33.9
15 5.2 5.7 5.9 7.5 108 17.9 37.9
50 5.5 6.0 6.2 7.8 11.8 19.6 41.8
b5 5.6 6.2 6.5 8.3 12.7 21.3 45.7]
q 5.7 6.4 6.8 8.8 13.6 23.0 49.6
b5 5.8 6.5 7.2 9.3 14.5 24.7 53.6
70 5.9 6.7 7.5 9.9 15.5 26.4 57.5
75 6.0 6.9 7.9 10.4 16.4 28.1 61.4]
BO 6.1 7.0 8.2 10.9 17.3 29.8 65.3
B5 6.2 7.2 8.5 114 18.2 31.5 69.3
D0 6.3 7.4 8.9 11.9 19.1 33.2 73.2
D5 6.4 7.5 9.2 12.5 20.1 34.9 77.1
1po 6.5 7.7 9.5 13.0 21.0 36.6 81.0)
110 6.5 8.0 10.2 14.0 22.8 40.0 88.9
1p0 6.7 8.4 10.9 15.1 24.7 43.4 96.7]
1B0 6.8 8.7 11.6 16.1 26.5 46.9 104.6
140 7.0 9.0 12.2 17.2 284 50.3 112.4
150 74 9.4 12.9 18.2 30.2 53.7 120.3
1p0 7.3 9.7 13.6 19.3 32.0 57.1 128.1]
170 7.5 10.0 14.3 20.3 339 60.5 136.0)
1B0O 7.6 10.3 14.9 21.3 35.7 63.9 143.8
196 78 107 1576 22 376 673 157
200 8.0 11.0 16.3 23.4 39.4 70.7 159.5
210 8.1 11.3 17.0 24.5 41.3 74.1 167.4
220 83 11.7 17.6 25.5 43.1 77.5 175.2
230 8.4 12.0 18.3 26.6 45.0 80.9 183.1
240 8.6 12.3 19.0 27.6 46.8 84.4 190.9
250 8.8 12.7 19.7 28.7 48.6 87.8 198.8
260 8.9 13.0 20.3 29.7 50.5 91.2 206.6
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(7 Table 3A Valve Body Minimum Wall Thickness, t,,, mm (Cont'd)
Inside Minimum Wall Thickness, t,,, mm
Diameter,
d, mm Class Class Class Class Class Class Class
[Note (1)] 150 300 600 900 1500 2500 4500
270 9.1 13.3 21.0 30.8 52.3 94.6 214.5
280 9.3 13.6 21.7 31.8 54.2 98.0 222.3
290 9.4 14.0 22.4 328 56.0 101.4 230.2
300 9.6 14.3 23.0 339 57.9 104.8 38.0
310 9.8 14.6 23.7 34.9 59.7 108.2 459
320 9.9 15.0 24.4 36.0 61.6 111.6 53.7
330 10.1 15.3 25.1 37.0 63.4 145.0 61.6
340 10.2 15.6 25.7 38.1 65.2 118.4 69.4
350 10.4 16.0 26.4 39.1 67.1 121.9 77.2
360 10.6 16.3 271 40.2 68.9 125.3 85.1
370 10.7 16.6 27.8 41.2 708 128.7 92.9
380 109 16.9 28.4 42.2 72.6 132.1 00.8
390 111 17.3 29.1 43.3 74.5 135.5 08.6
400 11.2 17.6 29.8 44.3 76.3 1389 16.5
410 114 17.9 30.5 454 78.2 142.3 24.3
420 11.5 18.3 311 46.4 80.0 145.7 32.2
430 11.7 18.6 318 47.5 81.8 149.1 40.0
440 119 18.9 32.5 48.5 83.7 152.5 479
450 12.0 19.3 33.2 49.6 85.5 155.9 55.7
460 12.2 19.6 3318 50.6 87.4 159.4 63.6
470 12.4 19.9 345 51.7 89.2 162.8 71.4
480 12.5 20.2 35.2 52.1 91.1 166.2 79.3
490 12.7 20.6 35.9 53.7 92.9 169.6 87.1
500 129 20.9 36.5 54.8 94.8 173.0 95.0
510 13.0 21.2 37.2 55.8 96.6 176.4 102.8
520 132 21.6 379 56.9 98.4 179.8 110.7
530 133 219 38.6 57.9 100.3 183.2 118.5
540 13.5 22.2 39.2 59.0 102.1 186.6 126.4
550 13.7 22.6 399 60.0 104.0 190.0 134.2
560 13.8 229 40.6 61.1 105.8 193.4 142.1
570 14.0 23.2 41.3 62.1 107.7 196.9 149.9
586 +4-2 235 419 63+ +09-5 2803 57.8
590 14.3 23.9 42.6 64.2 1114 203.7 465.6
600 14.5 24.2 433 65.2 113.2 207.1 473.5
610 14.6 24.5 44.0 66.3 115.0 210.5 481.3
620 14.8 24.9 44.6 67.3 116.9 213.9 489.2
630 15.0 25.2 45.3 68.4 118.7 217.3 497.0
640 15.1 25.5 46.0 69.4 120.6 220.7 504.9
650 15.3 25.9 46.7 70.5 122.4 2241 512.7
660 15.5 26.2 47.3 71.5 124.3 227.5 520.6
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an) Table 3A Valve Body Minimum Wall Thickness, t,,, mm (Cont'd)
Inside Minimum Wall Thickness, t,,,, mm
Diameter,
d, mm Class Class Class Class Class Class Class
[Note (1)] 150 300 600 900 1500 2500 4500
670 15.6 26.5 48.0 72.5 126.1 230.9 528.4
680 15.8 26.8 48.7 73.6 128.0 234.4 536.3
690 15.9 27.2 49.4 74.6 129.8 237.8 544.1
7p0 16.1 27.5 50.0 75.7 131.6 241.2 552.0]
7110 16.3 27.8 50.7 76.7 133.5 244.6 559.8]
7R0 16.4 28.2 51.4 77.8 135.3 248.0 567.7|
7B0 16.6 28.5 52.1 78.8 137.2 251.4 575.5
70 16.8 28.8 52.7 79.9 139.0 254.8 583.4
7p0 16.9 29.2 53.4 80.9 140.9 2582 591.2
7p0 171 29.5 54.1 82.0 142.7 261.6 599.0
770 17.3 29.8 54.8 83.0 144.6, 265.0 606.9
7B0 17.4 30.1 55.4 84.0 1464 268.4 614.7,
7p0 17.6 30.5 56.1 85.1 148.2 271.9 622.6
8p0 17.7 30.8 56.8 86.1 150.1 275.3 630.4f
8p0 18.1 31.5 58.1 88.2 153.8 282.1 646.1]
810 18.4 321 59.5 90.3 157.5 288.9 661.8
8p0 18.7 32.8 60.8 92.4 161.1 295.7 677.5]
8B0 19.0 334 62.2 94.5 164.8 302.5 693.2
9po 19.4 34.1 63.5 96.6 168.5 309.4 708.9
9p0 19.7 34.8 64.9 98.7 172.2 316.2 724.6]
9H0 20.0 35.4 66.2 100.8 1759 323.0 740.3
9p0 20.3 36.1 67.6 102.9 179.6 329.6 756.0]
9B0 20.7 36.7 68.9 104.9 183.3 336.6 771.7,
1 0po 21.0 37.4 70.3 107.0 187.0 3435 7874
1 0po0 21.3 38.1 71.6 109.1 190.7 350.3 803.1
1 Of0 21.7 38.7 73.0 111.2 194.3 357.1 818.8
1 0p0 22.0 39.4 74.3 113.3 198.0 363.9 834.5]
1 0BO 22.3 40.0 75.7 115.4 201.7 370.7 850.2
11po 22.6 40.7 77.0 117.5 205.4 377.5 865.9
1 1po 23.0 41.4 78.4 119.6 209.1 384.4 881.6]
1 10 23.3 42.0 79.7 121.7 212.8 391.2 897.3
1 1k6 236 427 S+ 1237 265 39¢-6 G430
1180 239 433 82.4 125.8 220.2 404.8 928.7
1200 24.3 44.0 83.8 127.9 2239 411.6 944.4
1220 24.6 44.7 85.1 130.0 227.5 418.5 960.1
1240 24.9 45.3 86.5 132.1 231.2 425.3 975.8
1260 25.2 46.0 87.8 134.2 234.9 432.1 991.5
1280 25.6 46.6 89.2 136.3 238.6 438.9 1007.2
1300 25.9 47.3 90.5 138.4 242.3 445.7 1022.9
1320 26.2 48.0 91.9
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(7 Table 3A Valve Body Minimum Wall Thickness, t,,, mm (Cont'd)
Inside Minimum Wall Thickness, t,,, mm
Diameter,
d, mm Class Class Class Class Class Class Class
[Note (1)] 150 300 600 900 1500 2500 4500
1 340 26.5 48.6 93.2
1 360 26.9 49.3 94.6
1 380 27.2 49.9 95.9
1400 27.5 50.6 97.3
1420 27.8 51.3 98.6
1440 28.2 51.9 100.0
1460 28.5 52.6 101.3
1480 28.8 53.2 102.7
1500 29.2 53.9 104.0
NOTH:
(1) Sge para. 6.1.2.

ASME International

Provided by IHS under license with ASME

No reproduction or networking permitted without license from IHS

115

Licensee=SHENZHEN ACADEMY OF STANDARDIZATION 9972181
Not for Resale, 2017/10/11 05:34:02


https://asmenormdoc.com/api2/?name=ASME B16.34 2017.pdf

ASME B16.34-2017

(17) Table 3B Valve Body Minimum Wall Thickness, t,,, in.
Inside Minimum Wall Thickness, t,,, in.
Diameter,
d, in. Class Class Class Class Class Class Class
[Note (1)] 150 300 600 900 1500 2500 4500
0.12 0.10 0.10 0.11 0.11 0.12 0.14 0.19
0.25 0.11 0.11 0.12 0.13 0.15 0.19 0.30
0.37 0.12 0.12 0.13 0.15 0.17 0.23 0.39
0.44 0.12 0.13 0.14 0.16 0.18 0.25 0.45
.50 0.12 0.13 0.14 0.17 0.19 0.27 0.49
.56 0.13 0.13 0.15 0.17 0.20 0.29 0:54
.62 0.13 0.14 0.15 0.18 0.21 0.31 0.59
.69 0.14 0.15 0.16 0.19 0.23 0.34 0.64
.75 0.14 0.15 0.16 0.20 0.24 0.36 0.69
.87 0.15 0.16 0.17 0.22 0.26 0.40 0.78
1.00 0.16 0.17 0.19 0.25 0.28 0.44 0.88
1.12 0.16 0.18 0.19 0.26 0.31 0.48 0.98
1.25 0.17 0.19 0.20 0.26 0.33 0.53 1.08
.37 0.18 0.20 0.21 0.27 035 0.57 1.18
1.50 0.19 0.21 0.22 0.28 0.38 0.61 1.28
1.87 0.21 0.23 0.24 0.30 0.44 0.74 1.57
3.00 0.22 0.24 0.25 0.3 0.47 0.78 1.67
3.25 0.23 0.25 0.26 034 0.51 0.87 1.87
3.50 0.23 0.26 0.28 0.36 0.56 0.95 2.06
3.75 0.24 0.27 0.30 0.39 0.61 1.04 2.26
3.87 0.24 0.27 0.30 0.40 0.63 1.08 2.35
3.00 0.24 0.28 0.31 0.41 0.65 1.12 2.45
3.50 0.25 0.30 0.35 0.47 0.75 1.29 2.85
3.62 0.25 0.30 0.35 0.48 0.77 1.33 2.94
3.87 0.26 0.31 0.37 0.50 0.81 1.42 3.14
4.00 0.26 0.31 0.38 0.52 0.84 1.46 3.24
4.37 0.26 0.32 0.40 0.56 0.91 1.59 3.53
4.75 0.26 0.34 0.43 0.60 0.96 1.72 3.83
3.00 0.27 0.35 0.45 0.62 1.02 1.80 4.02
3.37 0:27 0.36 0.47 0.66 1.09 1.93 431
3.75 0.28 0.37 0.50 0.70 1.16 2.06 4.61
4.00 0.28 0.38 0.52 0.73 1.21 2.15 4.81
ot 6-36 41 658 6-83 39 249 559
7.25 0.30 0.42 0.60 0.86 1.44 2.57 5.79
7.50 0.31 0.43 0.62 0.88 1.48 2.66 5.99
7.87 0.31 0.44 0.64 0.92 1.55 2.78 6.28
8.00 0.32 0.44 0.65 0.94 1.58 2.83 6.38
8.62 0.33 0.46 0.69 1.00 1.69 3.04 6.87
8.75 0.33 0.47 0.70 1.01 1.71 3.08 6.97
9.00 0.33 0.48 0.72 1.04 1.76 3.17 7.16
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(7 Table 3B Valve Body Minimum Wall Thickness, t,, in. (Cont'd)
Inside Minimum Wall Thickness, t,,, in.
Diameter,
d, in. Class Class Class Class Class Class Class
[Note (1)] 150 300 600 900 1500 2500 4500
9.37 0.34 0.49 0.74 1.08 1.83 3.29 7.45
9.50 0.34 0.49 0.75 1.09 1.85 3.34 7.56
9.75 0.34 0.50 0.77 1.12 1.90 3.42 7.75
10.00 0.35 0.51 0.79 1.14 1.94 3.51 7.95
10.37 0.35 0.52 0.81 1.18 2.01 3.64 8.p4
10.87 0.36 0.54 0.84 1.24 2.10 3.81 8.63
11.00 0.36 0.54 0.85 1.25 2.13 385 8.f3
11.12 0.37 0.55 0.86 1.26 2.15 3.89 8.
11.37 0.37 0.56 0.88 1.29 2.20 3.98 9.
11.75 0.38 0.57 0.90 1.33 2.27 411 9.
12.00 0.38 0.58 0.92 1.35 2.37 4.19 9.2
12.25 0.38 0.58 0.94 1.38 2.36 4.28 9.f1
12.87 0.39 0.60 0.98 1.44 2.47 449 10.p0
13.00 0.40 0.61 0.99 1.46 2.50 4.53 10.80
13.12 0.40 0.61 1.00 1.47 2.52 4.57 10.40
13.25 0.40 0.62 1.00 1.48 2.54 4.62 10.50
13.50 0.41 0.63 1.02 1.51 2.59 4.70 10.f0
14.00 0.41 0.64 1.06 1.56 2.68 4.87 11.p9
14.62 0.42 0.66 1.10 1.63 2.80 5.08 11.67
14.75 0.43 0.67 1.1 1.64 2.82 5.13 11.68
14.87 0.43 0.67 1.11 1.65 2.84 5.17 11.f7
15.00 0.43 0.68 1.12 1.67 2.87 5.21 11.87
15.25 0.43 0.68 1.14 1.69 291 5.30 12.p7
15.75 0.44 070 1.17 1.75 3.00 5.47 12.46
16.00 0.45 0.71 1.19 1.77 3.05 5.55 12.p6
16.37 0.45 0.72 1.21 1.81 3.12 5.68 12.p5
16.50 0.45 0.72 1.22 1.82 3.14 5.73 13.p5
17.00 0.46 0.74 1.26 1.88 3.24 5.90 13.44
17.25 0.47 0.75 1.27 1.90 3.28 5.98 13.p4
17.50 0.47 0.76 1.29 1.93 3.33 6.07 13.84
17.62 0.47 0.76 1.30 1.94 3.35 6.11 13.p3
+5:00 945 OAF +33 +94 342 24 +4-23
18.25 0.48 0.78 1.34 2.01 3.47 6.32 14.42
18.87 0.49 0.80 1.38 2.07 3.58 6.53 1491
19.00 0.49 0.81 1.39 2.09 3.60 6.58 15.01
19.25 0.50 0.82 1.41 2.11 3.65 6.66 15.21
19.62 0.50 0.83 1.43 2.15 3.72 6.79 15.50
20.00 0.51 0.84 1.46 2.19 3.79 6.92 15.80
20.12 0.51 0.84 1.47 2.20 3.81 6.96 15.89
20.37 0.52 0.85 1.48 2.23 3.86 7.04 16.09
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an) Table 3B Valve Body Minimum Wall Thickness, t,, in. (Cont'd)

Inside Minimum Wall Thickness, t,,, in.

Diameter,
d, in. Class Class Class Class Class Class Class

[Note (1)] 150 300 600 900 1500 2500 4500
20.75 0.52 0.86 1.51 2.27 3.93 7.17 16.39
21.00 0.53 0.87 1.53 2.29 3.97 7.26 16.58
21.25 0.53 0.88 1.54 2.32 4.02 7.34 16.78
23.00 0.54 0.91 1.60 2.40 4.16 7.60 17.37
23.62 0.55 0.93 1.64 2.46 4.27 7.81 17.85.
23.75 0.56 0.93 1.65 2.48 4.30 7.86 17.96
23.00 0.56 0.94 1.66 2.50 4.34 7.94 18.15
23.25 0.56 0.95 1.68 2.53 4.39 8.03 18.35
23.75 0.57 0.96 1.71 2.58 4.48 8.20 18.74
24.00 0.58 0.97 1.73 2.61 4.53 8.28 18.94
24.25 0.57 0.98 1.75 2.63 4.57 8.37 19.13
24.62 0.58 0.99 1.77 2.67 4.64 8.49 19.42
23.00 0.58 1.01 1.80 2.71 471 8.62 19.72
24.25 0.59 1.01 1.81 2.74 4.76 8.71 19.92
28.50 0.59 1.02 1.83 2.76 4.80 8.79 20.11
26.00 0.60 1.04 1.87 2.82 4.90 8.96 20.51
26.25 0.60 1.05 1.88 2:84 4.94 9.05 20.70
2¢.37 0.60 1.05 1.89 2.86 4.96 9.09 20.80
27.00 0.62 1.07 1.93 2.92 5.08 9.30 21.29
27.25 0.62 1.08 1.95 2.95 5.13 9.39 21.49
271.37 0.62 1.08 1.96 2.96 5.15 9.43 21.58
28.00 0.63 1.10 2.00 3.03 5.26 9.65 22.08
28.25 0.64 1.11 2.02 3.05 5.31 9.73 22.27
29.00 0.65 1.14 2.07 3.13 5.45 9.99 22.86
29.25 0.65 115 2.08 3.16 5.49 10.07 23.06
39.00 0.66 1.17 2.14 3.23 5.63 10.33 23.65
31.00 0.68 1.20 2.20 3.34 5.82 10.67 24.43
33.00 0.70 1.24 2.27 3.44 6.00 11.01 25.22
33.00 0.71 1.27 2.34 3.55 6.19 11.35 26.00
34.00 0.73 1.30 2.41 3.65 6.37 11.69 26.79
33.00 0.75 1.34 2.47 3.76 6.56 12.03 27.57
36-06 976 137 254 356 o 1237 2836
37.00 0.78 1.40 2.61 3.97 6.92 12.71 29.14
38.00 0.79 1.43 2.68 4.07 7.11 13.05 29.93
39.00 0.81 1.47 2.74 4.18 7.29 13.40 30.71
40.00 0.83 1.50 2.81 4.28 7.48 13.74 31.50
41.00 0.84 1.53 2.88 4.38 7.66 14.08 32.28
42.00 0.86 1.57 2.95 4.49 7.85 14.42 33.06
43.00 0.88 1.60 3.01 4.59 8.03 14.76 33.85
44.00 0.89 1.63 3.08 4.70 8.21 15.10 34.63
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(7 Table 3B Valve Body Minimum Wall Thickness, t,, in. (Cont'd)

Inside Minimum Wall Thickness, t,,, in.

Diameter,
d, in. Class Class Class Class Class Class Class

[Note (1)] 150 300 600 900 1500 2500 4500
45.00 091 1.67 3.15 4.80 8.40 15.44 35.42
46.00 0.92 1.70 3.22 491 8.58 15.78 36.20
47.00 0.94 1.73 3.28 5.01 8.77 16.12 36.99
48.00 0.96 1.76 3.35 5.12 8.95 16.46 37.§7
49.00 0.97 1.80 3.42 5.22 9.14 16.80 38.56
50.00 0.99 1.83 3.49 5.32 9.32 1745 39.34
51.00 1.02 1.86 3.55
52.00 1.03 1.90 3.62
53.00 1.05 1.93 3.69
54.00 1.07 1.96 3.76
55.00 1.08 2.00 3.82
56.00 1.10 2.03 3.89
57.00 1.11 2.06 3.96
58.00 1.13 2.09 4.03
59.00 1.15 2.13 4.09
60.00 1.16 2.16 4.16

NOTH: (1) See para. 6.1.2.
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Table 4 Minimum Wall Thickness for Socket Welding and Threaded Ends

r/_
__E E%c AN i_
N _F NN

DN

>\}<’

Classes Class 800
150 and 300 Class 600 [Note (1)] Class 900 Class 1500 Class 2500 Class 4500
Minimum Wall Thickness, C
NPS mm in. mm in. mm in. mm in. mm in. mm in. mm ip.
1/8 3.0 0.12 3.0 0.12 3.0 0.12 3.6 0.14 3.6 0.14 5.3 0.21 5.6 0p2
Ya 3.0 0.12 3.3 0.13 3.3 0.13 4.1 0.16 4.1 0.16 6.6 0.26 7.4 0.R9
A 3.0 0.12 3.6 0.14 3.6 0.14 4.3 0.17 4.3 0.17 71 0.28 9.4 07
A 3.3 0.13 4.1 0.16 4.1 0.16 5.3 0.21 5.3 0:21 8.1 0.32 11.2 044
3/4 3.6 0.14 4.3 0.17 4.3 0.17 6.1 0.24 6.1 0.24 8.6 0.34 13.0 0p1
1 3.8 0.15 5.1 0.20 5.1 0.20 6.9 0.27 6.9 0.27 9.9 0.39 15.7 0p2
1Y, 3.8 0.15 5.3 0.21 5.3 0.21 7.1 0.28 8,1 0.32 11.7 0.46 19.1 05
1Y, 4.1 0.16 5.6 0.22 5.8 0.23 7.9 0:31 8.9 0.35 13.0 0.51 21.3 0.4
2 4.6 0.18 6.1 0.24 6.9 0.27 9.7 0:38 10.7 0.42 15.7 0.62 25.9 102
21/2 5.6 0.22 7.6 0.30 7.9 0.31 10.4 0.41 12.4 0.49 18.5 0.73 31.0 1p2
NOTE: (1)] Class 800 is not a tabulated ASME B16.34 designation, It i$ an intermediate class that is widely used for socket welding and thrpaded
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MANDATORY APPENDIX I
RADIOGRAPHY EXAMINATION: PROCEDURE AND ACCEPTANCE
STANDARDS

-1
(a

Exan
(b
bein
(c
exce
(d
erly
actu
iden
the ¢
(e
Peng
AST]
)
prov
AST]
(g
film
view
with
(h]
grap

RADIOGRAPHY PROCEDURE

ASTM E94, Standard Guide for Radiographic
hination, shall be used as a guide.

The film shall be as close as practical to the part
b radiographed.

Any commercially available intensifying screen,
bt those of the fluorescent type, may be used.

All film shall bear identification markers to prop-
prient the film for interpretation and to denote the
] part under examination. Film shall be marked to
ify the organization producing the radiograph and
ate exposed.

Penetrameters shall be used on each radiograph.
trameters shall conform to the requirements of
1 E94.

Any commercially available film may be used,

ided it is equal to or finer grained than Type\2;
1 E94.
The manufacturer, at his option, may use a double
technique and a combination of a single.and double
ing so as to cover a greater latitude in(part thickness
a single exposure.

Radiographs shall be within_the following photo-
hic (H&D) density range:

(1) single film viewing — 1.5 min,, /4.0 m
(2) superimposed viewing of deuble film, e
film — 1.00 min., 2.5 max., with a;double film —
(i) Surfaces shall be such that radiographic
due to surface condition cahnot mask or be
with that of any defect.
(j) Single-wall thickness shall be radiograph
ever practical.
(k) The radiographic sensitivity shall be 2
thickness up<to and including 19 mm (0.75 in.

2T for thickness greater than 19 mm (0.75 in.}.

I1-2 ACCEPTANCE STANDARDS

(a) Forwall thicknesst<50 mm (t<2in.) the
tive plates of ASTM E446 define acceptable indi
shown in Table I-1.

(b) For wall thickness 50 mm < ¢t < 115 mm (|
4.5 in.) the comparative plates of ASTM E186 (
ceptable indications as shown in Table I-2.

(c) Forwallthickness 115 mm <¢t<305 mm (4
12 in.) the comparative plates of ASTM E280 ¢
ceptable indications as shown in Table I-3.

X.
chsingle
4.0 max.
contrast
confused

ed wher-

- 4T for
and 2 -

fompara-
ations as

P in. <t<
efine ac-

5in.<t<
efine ac-
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Table I-1 Acceptance Criteria for Thickness per

Para. 1-2(a)

Acceptable
Comparative Plate
Discontinuity Type Category ASTM E446
Gas A A2
Sand B B3
Shrink, Type 1 C CA2
Shrink, Type 2 C CB3
Shrink, Type 3 C CC3
Shrink, Type 4 C CD3
Hot tears gnd cracks D&E None
Inserts (chills, chaplets) F None

Table 1-2 Acceptance Criteria for Thickness per

Para. 1-2(b)

Acceptable
Comparative Plate
Discontinuity Type Category ASTM E186
Gas porosity A A3
Sand and glag inclusions B B3
Shrink, Type 1 C CA3
Shrink, Type 2 C CB3
Shrink, Type 3 C CC3
Crack D None
Hot tear E None
Insert F None

Table I-3 Acceptance Criteria for Thickness per

Para. 1-2(c)

Acceptable
Comparative Plate
Discontinuity Type Category ASTM E186
Gas porosity A A3
Sand and glag inclusions B B3
Shrink, Type 1 C CA3
Shrink, Type 2 C CB3
Shrink, Type 3 C CC3
Crack D None
Hot tear E None
Insert F None
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MANDATORY APPENDIX II
MAGNETIC PARTICLE EXAMINATION: PROCEDURE AND
ACCEPTANCE STANDARDS

11-1

M
shal
Guid
plate
in a
Exan

-2

PROCEDURE

gnetic particle examination procedure for castings

be in accordance with ASTM E709, Standard
e for Magnetic Particle Testing. For forgings,
s, and bars, the examination procedures shall be
ccordance with ASTM A275, Magnetic Particle
nination of Steel Forgings.

ACCEPTANCE STANDARDS!

11-2.

Castings

Maximum acceptable indications are as follows:
(a) Linear Indications

1) 8-mm (0.3-in.) long for materials up to 13-mm

(0.54in.) thick

2) 13-mm (0.5-in.) long for materials 13-mm to 25>

mm [(0.5-in. to 1.0-in.) thick

3) 18-mm (0.7-in.) long for materials over 25 mm

(1.04in.) thick
Far linear indications, the indications nivst’be sepa-

rate

indig

of 3
(b]

mm

mm

by a distance greater than the length ofan acceptable
ation. A linear indication is one with length in excess
times the width.
Rounded Indications

1) 8-mm (0.3-in.) diaméter for materials up to 13-
(0.5-in.) thick

2) 13-mm (0.5-in\djameter for materials over 13-
(0.5-in.) thick

Four or more rounded indications in a'line sep
1.5 mm (0.06 in.) or less edge-to-edge“are unad
Rounded indications are those that’are not d
linear indications.

11-2.2 Forgings and Rotled or Wrought M

hrated by
ceptable.
bfined as

pterial

Maximum acceptabl€)indications are as follo
(a) Linear Indications
(1) 5-mm (032-in.) long for materials up 4
(0.5-in.) thick
(2) A0~mm (0.4-in.) long for materials ovg
(0.5-in3 to 25-mm (1-in.) thick
(3)° 15-mm (0.6-in.) long for materials ove
(10-in.) thick.

For linear indications, the indications must
rated by a distance greater than the length ofana
indication. A linear indication is one with length
of 3 times the width.

(b) Rounded Indications

(1) 5-mm (0.2-in.) diameter for materials
mm (0.5-in.) thick

(2) 8-mm (0.3-in.) diameter for materials
mm (0.5-in.) thick.

Four or more rounded indications in a line sep
1.5 mm (0.06 in.) or less edge-to-edge are unad
Rounded indications are those that are not d
linear indications.

Ws:
p 13-mm
r 13-mm
r 25-mm
be sepa-
Cceptable
in excess
Lip to 13-
over 13-
hrated by

ceptable.
bfined as

1 An

indication may be larger than the imperfection that causes it;

however, the size of the indication is the basis for acceptance evaluation.
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MANDATORY APPENDIX 11l
LIQUID PENETRANT EXAMINATION: PROCEDURE AND
ACCEPTANCE STANDARDS

IlI-1 PR
Liquid
ASTM E1

111-2 AC
111-2.1 @

Maxim|
(a) Li
(1)
(0.5-in.)
()
mm (0.5
(3)
(1.0-in.)
For lin
rated by
indicatio
of 3 time
(b) Ro
(1)
mm (0.5
(2)
mm (0.5

OCEDURE

penetrant procedure shall be in accordance with
65.

CEPTANCE STANDARDS!

astings

um acceptable indications are as follows:

ear Indications

B-mm (0.3-in.) long for materials up to 13-mm
thick

| 3-mm (0.5-in.) long for materials 13-mm to 25-
in. to 1.0-in.) thick

| 8-mm (0.7-in.) long for materials over 25-mm
thick

ear indications, the indications must be sepa-
distance greater than the length of an acceptable
h. A linear indication is one with length in excess
s the width.

pinded Indications

B-mm (0.3-in.) diameter for materialssup to 13-
in.) thick

| 3-mm (0.5-in.) diameter for nraterials over 13-
in.) thick

Four or more rounded indications in a line'separat
1.5 mm (0.06 in.) or less edge-to-edge are’inaccept
Rounded indications are those thatcare not defing
linear indications.

11I-2.2 Forgings and Rolled or Wrought Mate

Maximum acceptable_indications are as follows:
(a) Linear Indicatians
(1) 5-mm (0.2-if;) long for materials 13-mm (0.
or less thick
(2) 10-mm\(0.4-in.) long for materials over 13
(0.5-in.) to:25*mm (1.0-in.) thick
(3) <25rmm (0.6-in.) long for materials over 25
(1.0-in;), thick
For linear indications, the indications must be §
rated by a distance greater than the length of an accep
indication. A linear indication is one with length in e3
of 3 times the width.
(b) Rounded Indications
(1) 5-mm (0.2-in.) diameter for materials up t
mm (0.5-in.) thick

(2) 8-mm (0.3-in.) diameter for materials ovef

mm (0.5-in.) thick

Four or more rounded indications in a line separat
1.5 mm (0.06 in.) or less edge-to-edge are unaccept
Rounded indications are those that are not defing
linear indications.

bd by
able.
d as

rial

-in.)

-IMnIm

mm
epa-
fable
Kcess
13-
13-
ed by

able.
d as

! An indication may be larger than the imperfection that causes it;
however, the size of the indication is the basis for acceptance evaluation.
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MANDATORY APPENDIX IV
ULTRASONIC EXAMINATION: PROCEDURE AND ACCEPTANCE
STANDARDS

IV-1 PROCEDURE IV-2.2 Angle Beam Examination

Ulfrasonic examination procedure shall meet the re- Indications that are equal to or exceed those|obtained
quirpments of ASTM A388 for forgings, bars, plates, from a 60-deg V-notch, 25-mm (1!0*in.) long and having a
and fubular products and ASTM A609 for castings. depth not greater than 5% of the nominal wall thickness in

a test piece are unacceptable.

IV-2 ACCEPTANCE STANDARDS

IV-2.1 Straight Beam Examination

Inflications that are equal to or exceed that obtained
from a 6.4-mm (0.25-in.) diameter, flat-bottomed hole
in a|calibration test piece of thickness equal to the
defe¢t depth are unacceptable.
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MANDATORY APPENDIX V
REQUIREMENTS FOR LIMITED CLASS VALVES

V-1 GENERAL

This Appendix covers alternative requirements for
valves hjaving either threaded or welding ends and is
specifically restricted to NPS 2%, and smaller. Valves
complyinlg with the requirements of this Appendix may
be desighated as Limited Class. There is no provision
for this designation for flanged end valves.

V-1.2 Applicability

The paragraphs of this Appendix are numbered corre-
sponding with those of the body of this Standard. All re-
quirements for Standard Class valves are applicable to
Limited |Class except as otherwise modified by this
Appendiy.

V-2.1 General

Valves|conforming to the requirements of this Appendix
and identified as Limited Class shall be suitable for pres-
sure-tenperature ratings determined in accordance with
para.V-2|1.3. Threaded-end valves rated above Class 2500
and socket-weld-end valves rated above Class 4500 are
not within the scope of this Standard.

V-2.1.B Limited Class Rating Method. Pressure-
temperafure ratings for Limited Class valyes are estab-
lished fdr Groups 1 and 2 materials;of Table V-1 by
the equation

3 7000
Pld = 7000 «(5)- 0.4)B

where

P, = pressure class Tating index. For all designations
Class 300/through 4500, P, is equal to the Class
Hesignation number (e.g., for Class 300, P,.=300).
For,Glass 150, P, = 115. For a rating designation

Table 2-3.19 having a designation of,“Spjecial
Class.” The tabulated values shall Beyusefl for
establishing Limited Class ratings.
y = a material coefficient having values as listed in
Table V-1

In no case shall the working pressure increase [with
increasing temperature. This.'shall be verified by the
manufacturer for all rating ‘points greater than 4B0°C
(900°F) for ferritic steels’and 565°C (1,050°F) for apste-
nitic steels.

V-2.1.6 FabricationbyWelding. Fabricated valveg that
are identified\as Limited Class shall conform with the re-
quirements of para. 2.1.6(c)(2) for Special Class.

V-4:2.3 Rating. Valves shall be marked on the yalve
body'with the number for the appropriate pregsure
rating class designation except that Limited Clasq and
Intermediate Rating Limited Class may instead be
marked on the valve body with a specific rated pregsure
and temperature. For all valves in Limited Class, the |den-
tification plate shall show the applicable pressure rating at
38°C (100°F) and other markings required by MSS SP-25.
Valves conforming to Limited Class requirements| and
acknowledged as such, shall include the designgdtion
“B16.34LTD” on the identification plate.

V-6.1 Body Dimensions

Limited Class is restricted in application to valve pody
geometries that have internal wetted pressure bourldary
surfaces that are generally characterized by cylindrical
passages, cylindrical or spherical chambers, and intefsec-
tions thereof.

V-6.1.1 Wall Thickness. For inspection purposes, the
minimum thickness of the wall surrounding the body run

PPl | 100 ond Cl 200 +h
[2vsavy

£ k. ]
DEtW et CcrasS—Tovu TSSOt e HtCT POt

tion shall be made using P, = 115 for Class 150.
The equation is not valid for P, greater than 4500.

piu = Limited Class rated working pressure for the
specified material at temperature T
psp = Special Class rated working pressure for the

specified material at temperature T as deter-
mined by the method of Nonmandatory
Appendix B. These Special Class working pres-
sures are tabulated in Table 2-1.1 through

flow passage shall be as shown 11 Table 3A or Table 3B as
applicable.

V-6.1.2 Inside Diameter. For the purpose of deter-
mining flow passageway wall thickness, the inside
diameter, d (see Figure V-1), is the diameter of the cylind-
rical flow passage.

V-6.1.3 Valve Body Necks. The minimum thickness of
the wall for the body neck shall be that shown in Table 3A
or Table 3B with d for this determination taken as two-
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Table V-1 Material Coefficient, y

Applicable Temperature

480°C 620°C
(900°F) (1,150°F)
and 510°C 538°C 565°C and
Material Below (950°F) (1,000°F) (1,050°F)  595°C (1,100°F) Above
Ferritic steels 0.4 0.5 0.7 0.7 0.7 0.7
Austenitic steels 0.4 0.4 0.4 0.4 0.5 0.7
Other ductile materials 0.4 0.4 0.4 0.4 0.4 0.4
Figure V-1 Limited Class Stress Area Limits
d/
Tp
r Ly
Af
—
Am 42 T,
d - =N ¥
NN
\\ sh-\
=
—_— <—LA
thirds of d’where d’is the inside diameter.of the body neck. S, = the lesser value of either two-thirds of|the yield
In ng case shall the body neck thickness be less than the strength, one quarter of the ultimate tensile
minimum value determined for the flow passage in para. strength, or the allowable stress of the body
V-6.1.1.Forvalues of body neck inside diameter not shown material at 38°C (100°F) as listed in the ASME
in Table 3A or Table 3B_as applicable, interpolation is Boiler and Pressure Vessel Code, S¢ction II,
pernpitted. Part D, for either Section I or Sectlion VIII,
. Division 1
V-6.1.5 Contoursfor Body Run Transitions. The re-
quir¢ments of para. 6.1.5 are not applicable to Limited The fluid area and metal area are determindd from a
Clasg.

V46.1(8)Additional Metal Thickness. For Limited
Clasg, it'is required that metal thickness reinforcement

drawing of the valve body crotch region in the mutual
plane of the bonnet and flow passage center lines (see
Figure V-1).! The fluid and metal areas are to be based

be provided to satisfy the following:

Af
Sozp|— +05
o Z B A,
where
Ay = fluid area (see Figure V-1)
A,, = metal area (see Figure V-1)
po = rated working pressure at 38°C (100°F)
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by tolerances. In Figure V-1, the distances Ly and L, that
define fluid and metal area boundaries are determined as

Ly = 0.5r + 0.354/Ty(d" + Tp)

and L, as the larger of

! For guidance in regard to other valve configurations, see ASME Boiler
and Pressure Vessel Code, Section III, Subsection NB, NB-3545.
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Ly =05d" - T, T, = neck wall thickness at crotch region
or T, = body run wall thickness at crotch region
Iy =T, If a calculated boundary lies beyond the body run end or
neck end, the sections to be used for area determination
where

, o ) ) shall terminate at the body run end or neck end.
d’ = body neck inside diameter at crotch region

r = external fillet radius at crotch
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MANDATORY APPENDIX VI
BASIS EQUATIONS FOR MINIMUM WALL THICKNESS

Vi-1) MINIMUM WALL THICKNESS EQUATIONS VI-2 DESIGN VALUES

Minimum wall thickness requirements may be satisfied
by cqmpliance with either the values shown in Table 3A or
Tablg 3B as applicable or the use of the equations listed in
this Appendix (see Tables VI-1 and VI-2). Refer to para.
1.2.5 concerning valid units.

The wall thickness values obtained from Table[3A, Table
3B, or the equations given in this Appendix are|not to be
interpreted as design values. They-are, in bagdic terms,
minimum requirements that must be met in|order to
be in conformance with this‘Standard.

(7 Table VI-1 Basis Equatijons for Minimum Wall Thickness, mm
Class Diameter, d; Metric Equation,
P, mm t,, mm Round

150 3 <d%.50 tn (150) = 0.064d + 2.34 off, one decimal
150 50t< d*< 100 tm (150) = 0.020d + 4.50 off, one decimal
150 100 d < 1 500 tm (150) = 0.0163d + 4.70 off, one decitnal
300 3<sd<25 tm (300) = 0.080d + 2.29 off, one decitpal
300 25=<d=<50 tn (300) = 0.07d + 2.54 off, one decitnal
300 50 <d <1500 tn (300) = 0.033d + 4.40 off, one decinal
600 3<d<25 tm (600) = 0.086d + 2.54 off, one decimpal
600 25<d=<50 tn (600) = 0.058d + 3.30 off, one decipal
600 50 <d <1500 tm (600) = 0.0675d + 2.79 off, one decipal
900 3<d<25 £y (900) = 0.15d + 2.29 off, one decirpal
900 25<d<50 tm (900) = 0.059d + 4.83 off, one decimal
900 50 <d=<1300 tm (900) = 0.10449d + 2.54 off, one decimal
1500 3<d=<1300 tm (1500) = 0.18443d + 2.54 off, one decimal
2500 3=<d=<1300 tm (2500) = 0.34091d + 2.54 off, one decimal
4500 3=<d=<1300 tn (4500) = 0.78488d + 2.54 off, one decimal

GENERAL NOTES:

(a) For t,, see para. 6.1.1.
(b) For d, see para. 6.1.2.
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(17) Table VI-2 Basis Equations for Minimum Wall Thickness, in.

Class Diameter, d, Inch Equation,

P, in. t,, in. Round
150 012<d<?2 tm (150) = 0.064d + 0.092 off, two decimals
150 2<d<4 tm (150) = 0.020d + 0.18 off, two decimals
150 4<d<60 tm (150) = 0.0163d + 0.185 off, two decimals
300 012<d<1 tm (300) = 0.080d + 0.09 off, two decimals
366 t<d—<2 t—{3060—"06-074—+06-16 off—twodeeimats
300 2<d=<60 tm (300) = 0.033d + 0.18 off, two decimals
600 012sd<1 t, (600) = 0.086d + 0.10 off, twe_deeimals
600 1l<ds<?2 tn (600) = 0.058d + 0.13 off, twe decimals
600 2<d=<60 tm (600) = 0.0675d + 0.11 off, two decimals
900 012<d<1 tn (900) = 0.15d + 0.09 off, two decimals
900 l1<ds<?2 tm (900) = 0.059d + 0.19 off, two decimals
900 2<d=<50 tm (900) = 0.10449d + 0.10 off, two decimals
1500 0.12<d<50 tnm (1500) = 0.18443d + 0710 off, two decimals
2500 012 <d <50 tn (2500) = 0.34091d + 0.10 off, two decimals
4500 0.12<d <50 t, (4500) = 0,78488d + 0.10 off, two decimals

GENERAL NOTES:
(a) For t,} see para. 6.1.1.
(b) For d,|see para. 6.1.2.
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MANDATORY APPENDIX Vil
PRESSURE-TEMPERATURE RATINGS: U.S. CUSTOMARY UNITS!

In[Table 2-1.1 through Table 2-3.19, the pressure- sure and degrees Fahrenheit as the units fontemperature.
temperature ratings are listed using bar as the unit for These Mandatory Appendix VII ratings_dre, coterminous
presfure (1 bar = 100 kPa) and degrees Celsius for the with those of Table 2-1.1 through Table 2-3.19. All
unit|for temperature. In this Appendix, the pressure- working pressures are gage pressute:
temperature ratings are shown using psi units for pres-

1 For metric units, see Table 2-1.1 through Table 2-3.19.
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(17) Table VII-2-1.1 Ratings for Group 1.1 Materials
A105 (1), (2) A350 Gr. LF3 (6) A516 Gr. 70 (1), (4) A672 Gr. C70 (1)
A216 Gr. WCB (1) A350 Gr. LF6 CL1 (5) A537 CL 1 (3) A696 Gr. C (3)
A350 Gr. LF2 (1) A515 Gr. 70 (1) A672 Gr. B70 (1)

A — Standard Class

Working Pressures by Class, psig

Temperature,
°F 150 300 600 900 1500 2500 4500
-20 to 100 285 740 1,480 2,220 3,705 6,170 11,110
200 260 680 1,360 2,035 3,395 5,655 10,181
300 230 655 1,310 1,965 3,270 5,450 9,811
400 200 635 1,265 1,900 3,170 5,280 9,501
500 170 605 1,205 1,810 3,015 5,025 9,04
600 140 570 1,135 1,705 2,840 4,730Q 8,511
650 125 550 1,100 1,650 2,745 4575 8,24
700 110 530 1,060 1,590 2,655 4,425 7,96
750 95 505 1,015 1,520 2,535 4,230 7,61
800 80 410 825 1,235 2,055 3,430 6,17
850 65 320 640 955 1,595 2,655 4,781
900 50 230 460 690 1,150 1,915 3,451
950 35 135 275 410 685 1,145 2,051
,000 20 85 170 255 430 715 1,28]

B — Special Class

Temperature, Working, Pressure by Class, psig

°F 150 300 600 900 1500 2500 4500
-2( to 100 290 750 1,500 2,250 3,750 6,250 11,25
200 290 750 1,500 2,250 3,750 6,250 11,25
300 285 740 1480 2,220 3,700 6,170 11,109
400 280 735 1,465 2,200 3,665 6,105 10,991
500 280 735 1,465 2,200 3,665 6,105 10,991
600 280 735 1,465 2,200 3,665 6,105 10,991
650 275 715 1,430 2,145 3,575 5,960 10,73
700 265 690 1,380 2,075 3,455 5,760 10,36
750 245 635 1,270 1,905 3,170 5,285 9,511
800 195 515 1,030 1,545 2,570 4,285 7,717
850 155 400 795 1,195 1,995 3,320 5,98
900 110 285 575 860 1,435 2,395 4,301
950 65 170 345 515 855 1,430 2,57
,000 40 105 215 320 535 895 1,607

NOTES:
(1) Upon prolonged exposure to temperatures above 800°F, the carbide phase of steel may be converted to graphite. Permissible, but not
recommended for prolonged use above 800°F.

(2) Only killed steel shall be used above 850°F.

(3) Not to be used over 700°F.

(4) Not to be used over 850°F.

(5) Not to be used over 500°F.

(6) Not to be used over 650°F.
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Table VII-2-1.2 Ratings for Group 1.2 Materials

A106 Gr. C (1) A203 Gr. E (2) A350 Gr. LF6 CL 2 (3) A352 Gr. LC3 (4)
A203 Gr. B (2) A216 Gr. WCC (2) A352 Gr. LC2 (4) A352 Gr. LCC (4)
A — Standard Class

Working Pressures by Class, psig

Temperature,

°F 150 300 600 900 1500 2500 4500

-20 to 100 290 750 1,500 2,250 3,750 6,250 11,250
200 260 750 1,500 2,250 3,750 6,250 11,250

300 230 730 1,455 2,185 3,640 6,070 1E,925

400 200 705 1,405 2,110 3,520 5,865 ,555

500 170 665 1,330 1,995 3,325 5,540 9,965

600 140 605 1,210 1,815 3,025 5,040 9,070

650 125 590 1,175 1,765 2,940 4,905 8,825

700 110 555 1,110 1,665 2,775 4,630 8,330

750 95 505 1,015 1,520 2,535 4,230 7,610

800 80 410 825 1,235 2,055 3,430 6,170

850 65 320 640 955 1,595 2,655 4,785

900 50 225 445 670 1,115 1,855 3,345

950 35 135 275 410 685 1,145 2,055
1,000 20 85 170 255 430 715 1,285

B — Special Class
Temperature Working®ressure by Class, psig

°F 150 300 600 900 1500 2500 1500

-20 to 100 290 750 1,500 2,250 3,750 6,250 1f1,250
200 290 750 1500 2,250 3,750 6,250 1§1,250

300 290 750 1,500 2,250 3,750 6,250 1§1,250

400 290 750 1,500 2,250 3,750 6,250 1j1,250

500 290 750 1,500 2,250 3,750 6,250 11,250

600 290 750 1,500 2,250 3,750 6,250 1§1,250

650 290 750 1,500 2,250 3,750 6,250 1§1,250

700 280 715 1,425 2,140 3,565 5,940 10,690

750 280 635 1,270 1,905 3,170 5,285 9,515

800 255 515 1,030 1,545 2,570 4,285 7,715

850 200 400 795 1,195 1,995 3,320 5,980

900 140 280 555 835 1,395 2,320 4,180

950 85 170 345 515 855 1,430 2,570
1,000 55 105 215 320 535 895 1,605

NOTHS:
(1) Netto-betsed-over-8604-

(2) Upon prolonged exposure to temperatures above 800°F, the carbide phase of steel may be converted to graphite. Permissible, but not
recommended for prolonged use above 800°F.

(3) Not to be used over 500°F.

(4) Not to be used over 650°F.
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Table VII-2-1.3 Ratings for Group 1.3 Materials

A203 Gr. A (1)
A203 Gr. D (1)

A217 Gr. WC1 (6)-(8)

A352 Gr. LCB (2)
A352 Gr. LC1 (2)
A515 Gr. 65 (1)

A516 Gr. 65 (1), (3)

A675 Gr. 70 (1), (4),

()

A672 Gr. B65 (1)
A672 Gr. C65 (1)

A — Standard Class

Working Pressures by Class, psig

Temperature,
°F 150 300 600 900 1500 2500 4500
-20 to 100 265 695 1,395 2,090 3,480 5,805 10,445
200 255 660 1,320 1,980 3,300 5,505 9,90
300 230 640 1,275 1,915 3,190 5,315 9,56
400 200 615 1,230 1,845 3,075 5,125 0,227
500 170 585 1,175 1,760 2,930 4,885 8,797
600 140 550 1,105 1,655 2,755 4,595 8,27
650 125 535 1,065 1,600 2,665 47440 7,99
700 110 510 1,025 1,535 2,560 4,270 7,681
750 95 475 955 1,430 2,385 3,970 7,15
800 80 390 780 1,175 1,955 3,255 5,861
850 65 300 595 895 1,490 2,485 4,477
900 50 200 405 605 1,010 1,685 3,031
950 35 135 275 410 685 1,145 2,05]
,000 20 85 170 255 430 715 1,281
B — Special Class
Temperature, Working, Pressure by Class, psig

°F 150 300 600 900 1500 2500 4500

-2( to 100 290 695 1,395 2,090 3,480 5,805 10,441
200 290 695 1,395 2,090 3,480 5,805 10,441
300 290 695 1395 2,090 3,480 5,805 10,441
400 290 695 1,395 2,090 3,480 5,805 10,441
500 290 695 1,395 2,090 3,480 5,805 10,441
600 290 695 1,395 2,090 3,480 5,805 10,441
650 290 695 1,390 2,080 3,470 5,780 10,407
700 280 660 1,320 1,985 3,305 5,510 9,917
750 280 595 1,190 1,785 2,980 4,965 8,93]
800 245 490 975 1,465 2,445 4,070 7,33
850 185 375 745 1,120 1,865 3,105 5,597
900 125 255 505 760 1,265 2,105 3,791
950 85 170 345 515 855 1,430 2,57
,000 55 105 215 320 535 895 1,601

NOTES:

(1) Upon prolonged exposure to temperatures above 800°F, the carbide phase of steel may be converted to graphite. Permissible, but not

recommended for prolonged use above 800°F.

(2) Not to be used over 650°F.
(3) Not to be used over 850°F.

(4) Leaded grades shall not be used where welded or in any application above 500°F.
(5) For service temperatures above 850°F, it is recommended that killed steel containing not less than 0.10% residual silicon be used.

(6) Upon prolonged exposure to temperatures above 875°F, the carbide phase of steel of carbon-molybdenum steel may be converted to graphite.

Permissible, but not recommended for prolonged use above 875°F.
(7) Use normalized and tempered material only.
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Table VII-2-1.3 Ratings for Group 1.3 Materials (Cont'd)

NOTES (Cont'd):
(8) The deliberate addition of any element not listed in ASTM A217, Table 1 is prohibited, except that calcium (Ca) and manganese (Mn) may be
added for deoxidation.
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Table VII-2-1.4 Ratings for Group 1.4 Materials

A106 Gr. B (1) A516 Gr. 60 (1), (2) A675 Gr. 60 (1)-(3)
A350 Gr. LF1 CL. 1 (1) A672 Gr. B60 (1) A675 Gr. 65 (1), (3), (4)
A515 Gr. 60 (1), (2) A672 Gr. C60 (1) A696 Gr. B (5)

A — Standard Class

Working Pressures by Class, psig

Temperature,

°F 150 300 600 900 1500 2500 4500

-20 to 100 235 615 1,235 1,850 3,085 5,145 9,255
200 215 565 1,130 1,695 2,830 4,715 8,485
300 210 545 1,090 1,635 2,725 4,545 8,175
400 200 525 1,055 1,580 2,635 4,390 7,900
500 170 500 1,005 1,505 2,510 4,185 7,530
600 140 475 945 1,420 2,365 3,945 7,095
650 125 455 915 1,370 2,285 3,805 6,850
700 110 440 885 1,325 2,210 3,685 6,635
750 95 430 855 1,285 2,140 3,565 6,420
800 80 370 740 1,110 1,850 3,085 5,555
850 65 300 595 895 1,490 2,485 4,475
900 50 170 345 515 855 1,430 2,570
950 35 135 275 410 685 1,145 2,055
,000 20 85 170 255 430 715 1,285

B — Special Class

Temperature, Working, Pressure by Class, psig

°F 150 300 600 900 1500 2500 4500
-2( to 100 245 645 1,285 1,930 3,215 5,355 9,645
200 245 645 1,285 1,930 3,215 5,355 9,645
300 245 645 15285 1,930 3,215 5,355 9,645
400 245 645 1,285 1,930 3,215 5,355 9,645
500 245 645 1,285 1,930 3,215 5,355 9,645
600 235 615 1,230 1,850 3,080 5,135 9,240
650 230 595 1,190 1,785 2,975 4,955 8,920
700 220 575 1,150 1,730 2,880 4,800 8,640
750 215 555 1,115 1,670 2,785 4,645 8,355
800 175 465 925 1,390 2,315 3,855 6,945
850 145 375 745 1,120 1,865 3,105 5,595
900 80 215 430 645 1,070 1,785 3,215
950 65 170 345 515 855 1,430 2,570
,000 40 105 215 320 535 895 1,605

NOTES:

(1) Upon prolonged exposure to temperatures above 800°F, the carbide phase of steel may be converted to graphite. Permissible, but not
recommended for prolonged use above 800°F.

(2) Not to be used over 850°F.

(3) Leaded grades shall not be used where welded or in any application above 500°F.

(4) For service temperatures above 850°F, it is recommended that killed steels containing not less than 0.10% residual silicon be used.

(5) Not to be used over 700°F.
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Table VII-2-1.5 Ratings for Group 1.5 Materials

A182

Gr. F1 (1)

A204 Gr. A (1)

A204 Gr. B (1)

A691 Gr. CM-70 (1)

A — Standard Class

Working Pressures by Class, psig

Temperature,

°F 150 300 600 900 1500 2500 4500

-20 to 100 265 695 1,395 2,090 3,480 5,805 10,445
200 260 695 1,395 2,090 3,480 5,805 10,445
300 230 685 1,375 2,060 3,435 5,725 10,305
400 200 660 1,325 1,985 3,310 5,520 9,935
500 170 640 1,285 1,925 3,210 5,350 9,625
600 140 605 1,210 1,815 3,025 5,040 9,070
650 125 590 1,175 1,765 2,940 4,905 8,825
700 110 570 1,135 1,705 2,840 4,730 8,515
750 95 530 1,065 1,595 2,660 4,430 7,970
800 80 510 1,015 1,525 2,540 4,230 7,610
850 65 485 975 1,460 2,435 4,060 7,305
900 50 450 900 1,350 2,245 3,745 6,740
950 35 280 560 845 1,405 2,345 4,215
1,000 20 165 330 495 825 1,370 2,470

B — Special Class
Temperature, Working®ressure by Class, psig

°F 150 300 600 900 1500 2500 1500

-20 to 100 265 695 1,395 2,090 3,480 5,805 ,445
200 265 695 1,395 2,090 3,480 5,805 ,445
300 265 695 1,395 2,090 3,480 5,805 ,445
400 265 695 1,395 2,090 3,480 5,805 ,445
500 265 695 1,395 2,090 3,480 5,805 ,445
600 265 695 1,395 2,090 3,480 5,805 ,445
650 265 695 1,395 2,090 3,480 5,805 ,445
700 265 695 1,395 2,090 3,480 5,805 ,445
750 265 695 1,395 2,090 3,480 5,805 ,445
800 265 695 1,395 2,090 3,480 5,805 ,445
850 260 680 1,355 2,030 3,385 5,645 1j0,160
900 225 585 1,175 1,760 2,935 4,895 8,805
950 135 350 705 1,055 1,755 2,930 5,270
1,000 80 205 410 615 1,030 1,715 3,085

NOTH: (1)-Upon prolonged exposure to temperatures above 875°F, the carbide phase of carbon-molybdenum steel may be converted fo graphite.

Perm
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Table VII-2-1.6 Ratings for Group 1.6 Materials

A387 Gr. 2 CL. 1

A387 Gr. 2 Cl. 2

A691 Gr. YCr

A — Standard Class

Working Pressures by Class, psig

Temperature,

°F 150 300 600 900 1500 2500 4500

-20 to 100 225 590 1,180 1,770 2,945 4,910 8,840
200 225 590 1,180 1,770 2,945 4,910 8,840
300 225 590 1,180 1,770 2,945 4,910 8,840
400 200 590 1,180 1,770 2,945 4,910 8,840
500 170 575 1,150 1,720 2,870 4,785 8,610
600 140 555 1,110 1,665 2,775 4,630 8,330
650 125 545 1,090 1,635 2,725 4,545 8,175
700 110 535 1,070 1,605 2,675 4,455 8,025
750 95 525 1,045 1,570 2,615 4355 7,840
800 80 510 1,015 1,525 2,540 4,230 7,610
850 65 485 975 1,460 2,435 4,060 7,305
900 50 450 900 1,350 2,245 3,745 6,740
950 35 315 630 945 1,575 2,630 4,730
,000 20 200 405 605 1,010 1,685 3,035

B — Special Class
Temperature, Working Pressure-by Class, psig

°F 150 300 600 900 1500 2500 4500

-2( to 100 225 590 1,180 1,770 2,945 4,910 8,840
200 225 590 1,180 1,770 2,945 4,910 8,840
300 225 590 1,180 1,770 2,945 4,910 8,840
400 225 590 1180 1,770 2,945 4,910 8,840
500 225 590 1,180 1,770 2,945 4,910 8,840
600 225 590 1,180 1,770 2,945 4,910 8,840
650 225 590 1,180 1,770 2,945 4,910 8,840
700 225 590 1,180 1,770 2,945 4,910 8,840
750 225 590 1,180 1,770 2,945 4,910 8,840
800 225 590 1,180 1,770 2,945 4,910 8,840
850 225 590 1,180 1,770 2,945 4,910 8,840
900 225 590 1,180 1,770 2,945 4,910 8,840
950 150 395 790 1,185 1,970 3,285 5,915
,000 95 255 505 760 1,265 2,105 3,795
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Table VII-2-1.7 Ratings for Group 1.7 Materials

A182 Gr. F2 (1) A217 Gr. WC4 (1)-(3) A217 Gr. WC5 (2) A691 Gr. CM-75
A — Standard Class

Working Pressures by Class, psig

Temperature,

°F 150 300 600 900 1500 2500 4500

-20 to 100 290 750 1,500 2,250 3,750 6,250 11,250
200 260 750 1,500 2,250 3,750 6,250 11,250
300 230 730 1,455 2,185 3,640 6,070 10,925
400 200 705 1,410 2,115 3,530 5,880 10,585
500 170 665 1,330 1,995 3,325 5,540 9,965
600 140 605 1,210 1,815 3,025 5,040 9,070
650 125 590 1,175 1,765 2,940 4,905 8,825
700 110 570 1,135 1,705 2,840 4,730 8,515
750 95 530 1,065 1,595 2,660 4,430 7,970
800 80 510 1,015 1,525 2,540 4,230 7,610
850 65 485 975 1,460 2,435 4,060 7,305
900 50 450 900 1,350 2,245 3,745 6,740
950 35 315 630 945 1,575 2,630 4,730
1,000 20 200 405 605 1,010 1,685 3,035
1,050 20 (4) 160 315 475 790 1,315 2,365

B — Special Class
Temperature, Working Pressure by Class, psig

°F 150 300 600 900 1500 2500 1500

-20 to 100 290 750 1,500 2,250 3,750 6,250 11,250
200 290 750 1,500 2,250 3,750 6,250 11,250
300 290 750 1,500 2,250 3,750 6,250 141,250
400 290 750 1,500 2,250 3,750 6,250 141,250
500 290 750 1,500 2,250 3,750 6,250 11,250
600 290 750 1,500 2,250 3,750 6,250 11,250
650 290 750 1,500 2,250 3,750 6,250 111,250
700 280 735 1,465 2,200 3,665 6,110 0,995
750 280 730 1,460 2,185 3,645 6,070 0,930
800 275 720 1,440 2,160 3,600 6,000 0,800
850 260 680 1,355 2,030 3,385 5,645 10,160
900 230 600 1,200 1,800 3,000 5,000 9,000
950 150 395 790 1,185 1,970 3,285 5,915
1,600 95 255 505 760 1,265 2,105 3,795
1,050 75 195 395 590 985 1,645 2,955

NOTES:

(1) Not to be used over 1,000°F.

(2) Use normalized and tempered material only.

(3) The deliberate addition of any element not listed in ASTM A217, Table 1 is prohibited, except that calcium (Ca) and manganese (Mn) may be
added for deoxidation.

(4) For welding-end valves only. Class 150 flanged-end valves terminate at 1,000°F.
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Table VII-2-1.8 Ratings for Group 1.8 Materials

A335 Gr. P22 (1) A387 Gr. 11 CL. 1 (1) A387 Gr. 22 CL. 1 (1) A691 Gr. 2%,CR (1)
A369 Gr. FP22 (1) A387 Gr. 12 Cl. 2 (1) A691 Gr. 1%CR (1)

A — Standard Class

Working Pressures by Class, psig

Temperature,

°F 150 300 600 900 1500 2500 4500

-20 to 100 235 615 1,235 1,850 3,085 5,145 9,255
200 220 575 1,150 1,730 2,880 4,800 8,640
300 215 560 1,120 1,680 2,800 4,665 8,395
400 200 555 1,105 1,660 2,765 4,610 8,300
500 170 555 1,105 1,660 2,765 4,610 8,300
600 140 555 1,105 1,660 2,765 4,610 8,300
650 125 555 1,105 1,660 2,765 4,610 8,300
700 110 545 1,085 1,630 2,715 4,525 8,145
750 95 530 1,065 1,595 2,660 4,430 7,97(
800 80 510 1,015 1,525 2,540 4,230 7,610
850 65 485 975 1,460 24385 4,060 7,305
900 50 450 900 1,350 2,245 3,745 6,740
950 35 320 640 955 1,595 2,655 4,785
,000 20 215 430 650 1,080 1,800 3,240
,050 20 (2) 145 290 430 720 1,200 2,160
,100 20 (2) 95 190 290 480 800 1,440
,150 20 (2) 60 125 185 310 515 923
,200 15 (2) 40 75 115 190 315 563

B —(Special Class

Temperature, Working Pressure by Class, psig

°F 150 300 600 900 1500 2500 4500

-2( to 100 245 645 1,285 1,930 3,215 5,355 9,645
200 245 640 1,285 1,925 3,210 5,350 9,625
300 240 625 1,245 1,870 3,120 5,195 9,355
400 240 625 1,245 1,870 3,120 5,195 9,355
500 240 625 1,245 1,870 3,120 5,195 9,355
600 240 625 1,245 1,870 3,120 5,195 9,355
650 240 625 1,245 1,870 3,120 5,195 9,355
700 240 625 1,245 1,870 3,120 5,195 9,355
750 240 625 1,245 1,870 3,120 5,195 9,355
800 240 625 1,245 1,870 3,120 5,195 9,355
900 225 585 1,165 1,750 2,915 4,855 8,745
950 155 400 795 1,195 1,995 3,320 5,980
1,000 105 270 540 810 1,350 2,250 4,050
1,050 70 180 360 540 900 1,500 2,700
1,100 45 120 240 360 600 1,000 1,800
1,150 30 75 155 230 385 645 1,155
1,200 20 45 95 140 235 395 705

140
ASME International Licensee=SHENZHEN ACADEMY OF STANDARDIZATION 9972181
Provided by IHS under license with ASME Not for Resale, 2017/10/11 05:34:02

No reproduction or networking permitted without license from IHS


https://asmenormdoc.com/api2/?name=ASME B16.34 2017.pdf

ASME B16.34-2017

Table VII-2-1.8 Ratings for Group 1.8 Materials (Cont'd)

NOTES:
(1) Permissible, but not recommended for prolonged use above 1,100°F.
(2) Flanged-end valve ratings terminate at 1,000°F.
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Table VII-2-1.9 Ratings for Group 1.9 Materials

A182 Gr. F11 CL 2 (1), (2) A217 Gr. WC6 (1), (3), (4)  A387 Gr. 11 CL 2 (2) A739 Gr. B11 (2)

A — Standard Class

Working Pressures by Class, psig

Temperature,
°F 150 300 600 900 1500 2500 4500
-20 to 100 290 750 1,500 2,250 3,750 6,250 11,250
200 260 750 1,500 2,250 3,750 6,250 11,250
300 230 720 1,445 2,165 3,610 6,015 10,830
400 200 695 1,385 2,080 3,465 5,775 10,40
500 170 665 1,330 1,995 3,325 5,540 9,96
600 140 605 1,210 1,815 3,025 5,040 9,07
650 125 590 1,175 1,765 2,940 4,905 8,82
700 110 570 1,135 1,705 2,840 4,730 8,511
750 95 530 1,065 1,595 2,660 4430 7,97
800 80 510 1,015 1,525 2,540 4,230 7,61
850 65 485 975 1,460 2,435 4,060 7,30
900 50 450 900 1,350 2,245 3,745 6,74
950 35 320 640 955 1,595 2,655 4,781
,000 20 215 430 650 1,080 1,800 3,24
,050 20 (5) 145 290 430 720 1,200 2,16
,100 20 (5) 95 190 290 480 800 1,44
,150 20 (5) 65 130 195 325 545 974
,200 15 (5) 40 80 125 205 345 61

B — Special Class

Temperature, Working Pressure by Class, psig

°F 150 300 600 900 1500 2500 4500
-2( to 100 290 750 1,500 2,250 3,750 6,250 11,25
200 290 750 1,500 2,250 3,750 6,250 11,25
300 290 750 1,500 2,250 3,750 6,250 11,25
400 290 750 1,500 2,250 3,750 6,250 11,25
500 290 750 1,500 2,250 3,750 6,250 11,25
600 290 750 1,500 2,250 3,750 6,250 11,25
650 290 750 1,500 2,250 3,750 6,250 11,25
700 280 735 1,465 2,200 3,665 6,110 10,991
750 280 730 1,460 2,185 3,645 6,070 10,93
800 275 720 1,440 2,160 3,600 6,000 10,80
850 260 680 1,355 2,030 3,385 5,645 10,16
950 155 400 795 1,195 1,995 3,320 5,980
1,000 105 270 540 810 1,350 2,250 4,050
1,050 70 180 360 540 900 1,500 2,700
1,100 45 120 240 360 600 1,000 1,800
1,150 30 80 165 245 405 680 1,220
1,200 20 50 105 155 255 430 770

NOTES:
(1) Use normalized and tempered material only.

142

ASME International Licensee=SHENZHEN ACADEMY OF STANDARDIZATION 9972181
Provided by IHS under license with ASME Not for Resale, 2017/10/11 05:34:02
No reproduction or networking permitted without license from IHS


https://asmenormdoc.com/api2/?name=ASME B16.34 2017.pdf

ASME B16.34-2017

Table VII-2-1.9 Ratings for Group 1.9 Materials (Cont'd)

NOTES (Cont'd):

(2) Permissible, but not recommended for prolonged use above 1,100°F.

(3) Not to be used over 1,100°F.

(4) The deliberate addition of any element not listed in ASTM A217, Table 1 is prohibited, except that calcium (Ca) and manganese (Mn) may be
added for deoxidation.

(5) Flanged-end valve ratings teminate at 1,000°F.
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(17) Table VII-2-1.10 Ratings for Group 1.10 Materials

A182 Gr. F22 Cl. 3 (1) A217 Gr. WC9 (2), (3), (4)  A387 Gr. 22 ClL. 2 (1) A739 Gr. B22 (2)

A — Standard Class

Working Pressures by Class, psig

Temperature,
°F 150 300 600 900 1500 2500 4500
-20 to 100 290 750 1,500 2,250 3,750 6,250 11,250
200 260 750 1,500 2,250 3,750 6,250 11,250
300 230 730 1,455 2,185 3,640 6,070 10,925
400 200 705 1,410 2,115 3,530 5,880 10,584
500 170 665 1,330 1,995 3,325 5,540 9,96
600 140 605 1,210 1,815 3,025 5,040 9,07
650 125 590 1,175 1,765 2,940 4,905 8,82
700 110 570 1,135 1,705 2,840 4,730 8,511
750 95 530 1,065 1,595 2,660 4430 7,97
800 80 510 1,015 1,525 2,540 4,230 7,61
850 65 485 975 1,460 2,435 4,060 7,30
900 50 450 900 1,350 2,245 3,745 6,74
950 35 385 775 1,160 1,930 3,220 5,79
,000 20 265 535 800 1,335 2,230 4,01
,050 20 (5) 175 350 525 875 1,455 2,62
,100 20 (5) 110 220 330 550 915 1,64
,150 20 (5) 70 135 205 345 570 1,03
,200 15 (5) 40 80 125 205 345 61

B — Special Class

Working Pressure by Class, psig

Temperature,

°F 150 300 600 900 1500 2500 4500
-2( to 100 290 750 1,500 2,250 3,750 6,250 11,25
200 290 750 1,500 2,250 3,750 6,250 11,25
300 285 740 1,480 2,220 3,695 6,160 11,09
400 280 730 1,455 2,185 3,640 6,065 10,911
500 280 725 1,450 2,175 3,620 6,035 10,86
600 275 720 1,440 2,165 3,605 6,010 10,81
650 275 715 1,430 2,145 3,580 5,965 10,731
700 270 705 1,415 2,120 3,535 5,895 10,601
750 270 705 1,415 2,120 3,535 5,895 10,60
800 270 705 1,415 2,120 3,535 5,895 10,60
850 260 680 1,355 2,030 3,385 5,645 10,16
950 180 470 945 1,415 2,360 3,930 7,070
1,000 130 335 670 1,005 1,670 2,785 5,015
1,050 85 220 435 655 1,095 1,820 3,280
1,100 55 135 275 410 685 1,145 2,055
1,150 35 85 170 255 430 715 1,285
1,200 20 50 105 155 255 430 770

NOTES:
(1) Permissible, but not recommended for prolonged use above 1,100°F.
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(7 Table VII-2-1.10 Ratings for Group 1.10 Materials (Cont'd)

NOTES (Cont'd):
(2) Use normalized and tempered material only.
(3) Not to be used over 1,100°F.

(4) The deliberate addition of any element not listed in ASTM A217, Table 1 is prohibited, except that calcium (Ca) and manganese (Mn) may be
added for deoxidation.

(5) Flanged-end valve ratings terminate at 1,000°F.
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Table VII-2-1.11 Ratings for Group 1.11 Materials

A182 Gr. F21 (1) A302 Gr. A (2) A302 Gr. C (2) A387 Gr. 21 Cl. 2 (1)
A204 Gr. C (4) A302 Gr. B (2) A302 Gr. D (2) A537 ClL. 2 (3)

A — Standard Class

Working Pressures by Class, psig

Temperature,
°F 150 300 600 900 1500 2500 4500
-20 to 100 290 750 1,500 2,250 3,750 6,250 11,250
200 260 750 1,500 2,250 3,750 6,250 11,250
300 230 730 1,455 2,185 3,640 6,070 10,921
400 200 705 1,410 2,115 3,530 5,880 10,58]
500 170 665 1,330 1,995 3,325 5,540 9,96
600 140 605 1,210 1,815 3,025 5,040 9,07
650 125 590 1,175 1,765 2,940 4,905 8,821
700 110 570 1,135 1,705 2,840 4730 8,511
750 95 530 1,065 1,595 2,660 4,430 7,97
800 80 510 1,015 1,525 2,540 4,230 7,61
850 65 485 975 1,460 2,435 4,060 7,307
900 50 450 900 1,345 2,245 3,745 6,73]
950 35 280 560 845 1,405 2,345 4,21
,000 20 165 330 495 825 1,370 2,47
,050 20 (5) 165 330 495 825 1,370 2,47
,100 20 (5) 110 220 330 550 915 1,641
,150 20 (5) 80 165 245 410 685 1,23
,200 15 (5) 45 90 135 225 370 67

B - (Special Class

Temperature, Working Pressure by Class, psig

°F 150 300 600 900 1500 2500 4500
-2( to 100 290 750 1,500 2,250 3,750 6,250 11,25
200 290 750 1,500 2,250 3,750 6,250 11,25
300 290 750 1,500 2,250 3,750 6,250 11,25
400 290 750 1,500 2,250 3,750 6,250 11,25
500 290, 750 1,500 2,250 3,750 6,250 11,25
600 290 750 1,500 2,250 3,750 6,250 11,25
650 290 750 1,500 2,250 3,750 6,250 11,25
700 280 735 1,465 2,200 3,665 6,110 10,99
750 280 730 1,460 2,185 3,645 6,070 10,93
800 275 720 1,440 2,160 3,600 6,000 10,80
900 215 560 1,125 1,685 2,805 4,680 8,420
950 135 350 705 1,055 1,755 2,930 5,270
1,000 80 205 410 615 1,030 1,715 3,085
1,050 80 205 410 615 1,030 1,715 3,085
1,100 55 135 275 410 685 1,145 2,055
1,150 40 105 205 310 515 855 1,545
1,200 20 55 110 165 280 465 835
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Table VII-2-1.11 Ratings for Group 1.11 Materials (Cont'd)

NOTES:

(1) Permissible, but not recommended for prolonged use above 1,100°F.

(2) Upon prolonged exposure to temperatures above 875°F, the carbide phase of carbon-molybdenum steel may be converted to graphite.
Permissible, but not recommended for prolonged use above 875°F.

(3) Not to be used over 700°F.

(4) Upon prolonged exposure to temperatures above 875°F, the carbide phase of steel may be converted to graphite. Permissible, but not
recommended for prolonged use above 875°F.

1 1 1 . : PRV =)
(5) Famgeu=cIma vdalve Tatdlgs ter nIdte dt 1,000 T.
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Table VII-2-1.12 Ratings for Group 1.12 Materials

A335 Gr. P5 A369 Gr. FP5 A387 Gr. 5 Cl. 2 A691 Gr. 5CR
A335 Gr. P5b A387 Gr.5CL 1
A — Standard Class
Temperature, Working Pressures by Class, psig
°F 150 300 600 900 1500 2500 4500
-20 to 100 235 615 1,235 1,850 3,085 5,145 9,255
200 215 555 1,115 1,670 2,785 4,645 8,360
300 205 535 1,075 1,610 2,685 4,475 8,055
400 200 530 1,060 1,590 2,655 4,425 7,960
500 170 525 1,055 1,580 2,635 4,390 7,900
600 140 520 1,035 1,555 2,590 4,320 7,775
650 125 510 1,025 1,535 2,560 4,270 7,685
700 110 505 1,010 1,510 2,520 4,200 7,560
750 95 490 985 1,475 2,460 4,095 7,375
800 80 475 950 1,425 2,375 3,960 7,130
850 65 455 915 1,370 2285 3,805 6,850
900 50 375 745 1,120 1,870 3,115 5,605
950 35 275 550 825 1,370 2,285 4,115
,000 20 200 400 595 995 1,655 2,985
,050 20 (1) 145 290 430 720 1,200 2,160
,100 20 (1) 100 200 300 495 830 1,490
,150 20 (1) 60 125 185 310 515 925
,200 15 (1) 35 70 105 170 285 513
B - (Special Class
Temperature, Working Pressure by Class, psig
°F 150 300 600 900 1500 2500 4500
-2( to 100 245 645 1,285 1,930 3,215 5,355 9,645
200 245 640 1,285 1,925 3,210 5,350 9,625
300 240 625 1,245 1,870 3,115 5,190 9,340
400 235 620 1,235 1,855 3,090 5,150 9,275
500 235 615 1,230 1,850 3,080 5,135 9,240
600 235 610 1,215 1,825 3,040 5,065 9,115
650 230 600 1,195 1,795 2,990 4,980 8,970
700 225 585 1,170 1,755 2,925 4,875 8,775
750 225 585 1,170 1,755 2,925 4,875 8,775
800 225 585 1,170 1,755 2,925 4,875 8,775
900 180 465 935 1,400 2,335 3,895 7,005
950 130 345 685 1,030 1,715 2,855 5,145
1,000 95 250 495 745 1,245 2,070 3,730
1,050 70 180 360 540 900 1,500 2,700
1,100 50 125 250 375 620 1,035 1,865
1,150 30 75 155 230 385 645 1,155
1,200 15 45 85 130 215 355 645
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Table VII-2-1.12 Ratings for Group 1.12 Materials (Cont'd)

NOTE: (1) Flanged-end valve ratings terminate at 1,000°F.
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Table VII-2-1.13 Ratings for Group 1.13 Materials

A182 Gr. F5a A217 Gr. C5 (1), (2)

A — Standard Class

Working Pressures by Class, psig

Temperature,
°F 150 300 600 900 1500 2500 4500
-20 to 100 290 750 1,500 2,250 3,750 6,250 11,250
200 260 750 1,500 2,250 3,750 6,250 11,250
300 230 730 1,455 2,185 3,640 6,070 10,925
400 200 705 1,410 2,115 3,530 5,880 10,58]
500 170 665 1,330 1,995 3,325 5,540 9,96
600 140 605 1,210 1,815 3,025 5,040 9,07
650 125 590 1,175 1,765 2,940 4,905 8,82
700 110 570 1,135 1,705 2,840 4,730 8,511
750 95 530 1,065 1,595 2,660 4430 7,97
800 80 510 1,015 1,525 2,540 4,230 7,61
850 65 485 975 1,460 2,435 4,060 7,30
900 50 375 745 1,120 1,870 3,115 5,601
950 35 275 550 825 1,370 2,285 4,111
,000 20 200 400 595 995 1,655 2,981
,050 20 (3) 145 290 430 720 1,200 2,16
,100 20 (3) 100 200 300 495 830 1,49
,150 20 (3) 60 125 185 310 515 921
,200 15 (3) 35 70 105 170 285 51
B — Special Class
Temperature, Working Pressure by Class, psig
°F 150 300 600 900 1500 2500 4500
-2( to 100 290 750 1,500 2,250 3,750 6,250 11,25
200 290 750 1,500 2,250 3,750 6,250 11,25
300 290 750 1,500 2,250 3,750 6,250 11,25
400 290 750 1,500 2,250 3,750 6,250 11,25
500 290 750 1,500 2,250 3,750 6,250 11,25
600 290 750 1,500 2,250 3,750 6,250 11,25
650 290 750 1,500 2,250 3,750 6,250 11,25
700 280 735 1,465 2,200 3,665 6,110 10,99]
750 280 730 1,460 2,185 3,645 6,070 10,93
800 275 720 1,440 2,160 3,600 6,000 10,80
850 260 615 1,225 1,840 3,065 5,105 9,19
950 170 345 685 1,030 1,715 2,855 5,145
1,000 125 250 495 745 1,245 2,070 3,730
1,050 90 180 360 540 900 1,500 2,700
1,100 60 125 250 375 620 1,035 1,865
1,150 40 75 155 230 385 645 1,155
1,200 20 45 85 130 215 355 645

NOTES:
(1) Use normalized and tempered material only.
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Table VII-2-1.13 Ratings for Group 1.13 Materials (Cont'd)

NOTES (Cont'd):

(2) The deliberate addition of any element not listed in ASTM A217, Table 1 is prohibited, except that calcium (Ca) and manganese (Mn) may be
added for deoxidation.

(3) Flanged-end valve ratings terminate at 1,000°F.
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Table VII-2-1.14 Ratings for Group 1.14 Materials

A182 Gr. F9 A217 Gr. C12 (1), (2)

A — Standard Class

Working Pressures by Class, psig

Temperature,
°F 150 300 600 900 1500 2500 4500
-20 to 100 290 750 1,500 2,250 3,750 6,250 11,250
200 260 750 1,500 2,250 3,750 6,250 11,250
300 230 730 1,455 2,185 3,640 6,070 10,925
400 200 705 1,410 2,115 3,530 5,880 10,58]
500 170 665 1,330 1,995 3,325 5,540 9,96
600 140 605 1,210 1,815 3,025 5,040 9,07
650 125 590 1,175 1,765 2,940 4,905 8,82
700 110 570 1,135 1,705 2,840 4,730 8,511
750 95 530 1,065 1,595 2,660 4430 7,97
800 80 510 1,015 1,525 2,540 4,230 7,61
850 65 485 975 1,460 2,435 4,060 7,30
900 50 450 900 1,350 2,245 3,745 6,74
950 35 375 755 1,130 1,885 3,145 5,651
,000 20 255 505 760 1,270 2,115 3,801
,050 20 (3) 170 345 515 855 1,430 2,57
,100 20 (3) 115 225 340 565 945 1,69
,150 20 (3) 75 150 225 375 630 1,13
,200 20 (3) 50 105 155 255 430 77
B — Special Class
Temperature, Working Pressure by Class, psig
°F 150 300 600 900 1500 2500 4500
-2( to 100 290 750 1,500 2,250 3,750 6,250 11,25
200 290 750 1,500 2,250 3,750 6,250 11,25
300 290 750 1,500 2,250 3,750 6,250 11,25
400 290 750 1,500 2,250 3,750 6,250 11,25
500 290 750 1,500 2,250 3,750 6,250 11,25
600 290 750 1,500 2,250 3,750 6,250 11,25
650 290 750 1,500 2,250 3,750 6,250 11,25
700 280 735 1,465 2,200 3,665 6,110 10,99]
750 280 730 1,460 2,185 3,645 6,070 10,93
800 275 720 1,440 2,160 3,600 6,000 10,80
850 260 680 1,355 2,030 3,385 5,645 10,16
950 180 470 945 1,415 2,355 3,930 7,070
1,000 120 315 635 950 1,585 2,645 4,755
1,050 80 215 430 645 1,070 1,785 3,215
1,100 55 140 285 425 705 1,180 2,120
1,150 35 95 190 285 470 785 1,415
1,200 25 65 130 195 320 535 965

NOTES:
(1) Use normalized and tempered material only.
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Table VII-2-1.14 Ratings for Group 1.14 Materials (Cont'd)

NOTES (Cont'd):

(2) The deliberate addition of any element not listed in ASTM A217, Table 1 is prohibited, except that calcium (Ca) and manganese (Mn) may be
added for deoxidation.

(3) Flanged-end valve ratings terminate at 1,000°F.
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Table VII-2-1.15 Ratings for Group 1.15 Materials

A182 Gr. F91 A217 Gr. C12A (1) A335 Gr. P91 A387 Gr. 91 Cl. 2
A — Standard Class
Temperature, Working Pressures by Class, psig
°F 150 300 600 900 1500 2500 4500
-20 to 100 290 750 1,500 2,250 3,750 6,250 11,250
200 260 750 1,500 2,250 3,750 6,250 11,250
300 230 730 1,455 2,185 3,640 6,070 10,925
400 200 705 1,410 2,115 3,530 5,880 10,58]
500 170 665 1,330 1,995 3,325 5,540 9,96
600 140 605 1,210 1,815 3,025 5,040 9,07
650 125 590 1,175 1,765 2,940 4,905 8,82
700 110 570 1,135 1,705 2,840 4,730 8,511
750 95 530 1,065 1,595 2,660 4430 7,97
800 80 510 1,015 1,525 2,540 4,230 7,61
850 65 485 975 1,460 2,435 4,060 7,30
900 50 450 900 1,350 2,245 3,745 6,74
950 35 385 775 1,160 1,930 3,220 5,791
,000 20 365 725 1,090 1,820 3,030 5,45
,050 20 (2) 360 720 1,080 1,800 3,000 5,40
,100 20 (2) 300 605 905 1,510 2,515 4,52
,150 20 (2) 225 445 670 1,115 1,855 3,341
,200 20 (2) 145 290 430 720 1,200 2,16
B — Special Class
Temperature, Working Pressure by Class, psig
°F 150 300 600 900 1500 2500 4500
-2( to 100 290 750 1,500 2,250 3,750 6,250 11,25
200 290 750 1,500 2,250 3,750 6,250 11,25
300 290 750 1,500 2,250 3,750 6,250 11,25
400 290 750 1,500 2,250 3,750 6,250 11,25
500 290 750 1,500 2,250 3,750 6,250 11,25
600 290 750 1,500 2,250 3,750 6,250 11,25
650 290 750 1,500 2,250 3,750 6,250 11,25
700 280 735 1,465 2,200 3,665 6,110 10,99]
750 280 730 1,460 2,185 3,645 6,070 10,93
800 275 720 1,440 2,160 3,600 6,000 10,80
850 260 680 1,355 2,030 3,385 5,645 10,16
950 180 470 945 1,415 2,360 3,930 7,070
1,000 160 420 840 1,260 2,105 3,505 6,310
1,050 160 420 840 1,260 2,105 3,505 6,310
1,100 145 375 755 1,130 1,885 3,145 5,655
1,150 105 280 555 835 1,395 2,320 4,180
1,200 70 180 360 540 900 1,500 2,700
154

ASME International
Provided by IHS under license with ASME
No reproduction or networking permitted without license from IHS

Licensee=SHENZHEN ACADEMY OF STANDARDIZATION 9972181
Not for Resale, 2017/10/11 05:34:02


https://asmenormdoc.com/api2/?name=ASME B16.34 2017.pdf

ASME B16.34-2017

Table VII-2-1.15 Ratings for Group 1.15 Materials (Cont'd)

NOTES:

(1) The deliberate addition of any element not listed in ASTM A217, Table 1 is prohibited, except that calcium (Ca) and manganese (Mn) may be
added for deoxidation.

(2) Flanged-end valve ratings terminate at 1,000°F.
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Table VII-2-1.16 Ratings for Group 1.16 Materials

ASME B16.34-2017

A335 Gr. P1 (1), (2)
A335 Gr. P11 (3)

A335 Gr. P12 (3)
A369 Gr. FP1 (1), (2)

A369 Gr. FP11 (3)
A369 Gr. FP12 (3)

A387 Gr. 12 Cl. 1 (3)
A691 Gr. 1CR (3), (4)

A — Standard Class

Working Pressures by Class, psig

Temperature,
°F 150 300 600 900 1500 2500 4500
-20 to 100 225 590 1,180 1,770 2,945 4,910 8,840
200 220 570 1,140 1,710 2,850 4,750 8,545
300 205 540 1,080 1,625 2,705 4,510 8,115
400 200 520 1,040 1,560 2,600 4,335 7,805
j00 170 500 1,005 1,505 2,510 4,185 7,530
q00 140 485 965 1,450 2,415 4,030 7,250
q50 125 475 950 1,425 2,375 3,960 7,130
700 110 465 930 1,395 2,325 3,875 6,975
7150 95 455 915 1,370 2,285 3,805 6,850
g400 80 445 890 1,335 2,220 3,705 6,665
q50 65 430 865 1,295 2,160 3,600 6,480
4900 50 420 840 1,260 2,100 3,495 6,295
950 35 280 560 845 1,405 2,345 4,215
1,000 20 165 330 495 825 1,370 2,470
1,050 20 (5) 145 290 430 720 1,200 2,160
1,100 20 (5) 95 190 290 480 800 1,440
1150 20 (5) 60 125 185 310 515 921
1,200 15 (5) 40 75 115 190 315 561
B - (Special Class
Tempkrature, Working Pressure by Class, psig
°F 150 300 600 900 1500 2500 450D
-20 fo 100 225 590 1,180 1,770 2,945 4,910 8,840
400 220 580 1,155 1,735 2,895 4,820 8,680
300 215 565 1,135 1,700 2,835 4,725 8,500
400 215 565 1,135 1,700 2,835 4,725 8,500
500 215 565 1,135 1,700 2,835 4,725 8,500
400 215 565 1,135 1,700 2,835 4,725 8,500
450 215 565 1,135 1,700 2,835 4,725 8,500
700 215 565 1,135 1,700 2,835 4,725 8,500
7150 215 565 1,135 1,700 2,835 4,725 8,500
g00 215 565 1,135 1,700 2,835 4,725 8,500
856 245 565 +135 766 2835 4725 8;5
900 215 560 1,120 1,680 2,800 4,665 8,395
950 135 350 705 1,055 1,755 2,930 5,270
1,000 80 205 410 615 1,030 1,715 3,085
1,050 75 195 385 580 965 1,605 2,895
1,100 45 120 240 360 600 1,000 1,800
1,150 30 75 155 230 385 645 1,155
1,200 20 45 95 140 235 395 705
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Table VII-2-1.16 Ratings for Group 1.16 Materials (Cont'd)

NOTES:

(1) Upon prolonged exposure to temperatures above 875°F, the carbide phase of steel may be converted to graphite. Permissible but not
recommended for prolonged usage above 875°F.

(2) Not to be used over 1,000°F.

(3) Permissible but not recommended for prolonged usage above 1,100°F.

(4) Use normalized and tempered material only.

(5) Flanged-end valve ratings terminate at 1,000°F.
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Table VII-2-1.17 Ratings for Group 1.17 Materials

A182 Gr. F12 CL. 2 (1), (2) A182 Gr. F5
A — Standard Class
Temperature, Working Pressures by Class, psig
°F 150 300 600 900 1500 2500 4500
-20 to 100 290 750 1,500 2,250 3,750 6,250 11,250
200 260 735 1,470 2,210 3,680 6,135 11,040
300 230 700 1,400 2,100 3,495 5,830 10,490
400 200 670 1,335 2,005 3,345 5,570 10,03
500 170 645 1,290 1,940 3,230 5,385 9,69
600 140 605 1,210 1,815 3,025 5,040 9,07
650 125 590 1,175 1,765 2,940 4,905 8,82
700 110 570 1,135 1,705 2,840 4,730 8,511
750 95 530 1,065 1,595 2,660 4430 7,97
800 80 510 1,015 1,525 2,540 4,230 7,61
850 65 485 975 1,460 2,435 4,060 7,30
900 50 375 745 1,120 1,870 3,115 5,601
950 35 275 550 825 1,370 2,285 4,111
,000 20 200 400 595 995 1,655 2,981
,050 20 (3) 145 290 430 720 1,200 2,16
,100 20 (3) 95 190 290 480 800 1,44
,150 20 (3) 60 125 185 310 515 92]
,200 15 (3) 35 70 105 170 285 51
B — Special Class
Temperature, Working Pressure by Class, psig
°F 150 300 600 900 1500 2500 4500
-2( to 100 290 750 1,500 2,250 3,750 6,250 11,25
200 280 735 1,470 2,210 3,680 6,135 11,04
300 275 720 1,440 2,165 3,605 6,010 10,81]
400 275 720 1,440 2,165 3,605 6,010 10,81
500 275 720 1,440 2,155 3,595 5,990 10,78
600 270 710 1,415 2,125 3,540 5,900 10,62
650 265 695 1,395 2,090 3,485 5,810 10,46
700 260 685 1,365 2,050 3,415 5,690 10,24
750 260 685 1,365 2,050 3,415 5,690 10,24
800 260 685 1,365 2,050 3,415 5,690 10,24
850 235 615 1,225 1,840 3,065 5,105 9,19
950 130 345 685 1,030 1,715 2,855 5,145
1,000 95 250 495 745 1,245 2,070 3,730
1,050 70 180 360 540 900 1,500 2,700
1,100 45 120 240 360 600 1,000 1,800
1,150 30 75 155 230 385 645 1,155
1,200 15 45 85 130 215 355 645

NOTES:
(1) Use normalized and tempered material only.
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ASME B16.34-2017

Table VII-2-1.17 Ratings for Group 1.17 Materials (Cont'd)

NOTES (Cont'd):
(2) Permissible but not recommended for prolonged usage above 1,100°F.
(3) Flanged-end valve ratings terminate at 1,000°F.
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Table VII-2-1.18 Ratings for Group 1.18 Materials

A182 Gr. F92 (1) A335 Gr. P92 (1) A369 Gr. FP92 (1)

A — Standard Class

Working Pressures by Class, psig

Temperature,

°F 150 300 600 900 1500 2500 4500
-20 to 100 290 750 1,500 2,250 3,750 6,250 11,250
200 260 750 1,500 2,250 3,750 6,250 11,250
300 230 730 1,455 2,185 3,640 6,070 10,925

400 200 705 1,410 2,115 3,530 5,880 10,58]

500 170 665 1,330 1,995 3,325 5,540 9,96

600 140 605 1,210 1,815 3,025 5,040 9,07

650 125 590 1,175 1,765 2,940 4,905 8,82

700 110 570 1,135 1,705 2,840 4,730 8,511

750 95 530 1,065 1,595 2,660 4430 7,97

800 80 510 1,015 1,525 2,540 4,230 7,61

850 65 485 975 1,460 2,435 4,060 7,30

900 50 450 900 1,350 2,245 3,745 6,74

950 35 385 775 1,160 1,930 3,220 5,791

,000 20 365 725 1,090 1,820 3,030 5,45

,050 20 (2) 360 720 1,080 1,800 3,000 5,40

,100 20 (2) 325 645 965 1,610 2,685 4,83

,150 20 (2) 275 550 825 1,370 2,285 4,111

,200 20 (2) 190 385 575 960 1,600 2,88

B — Special Class
Temperature, Working Pressure by Class, psig

°F 150 300 600 900 1500 2500 4500

-2( to 100 290 750 1,500 2,250 3,750 6,250 11,25
200 290 750 1,500 2,250 3,750 6,250 11,25

300 290 750 1,500 2,250 3,750 6,250 11,25

400 290 750 1,500 2,250 3,750 6,250 11,25

500 290 750 1,500 2,250 3,750 6,250 11,25

600 290 750 1,500 2,250 3,750 6,250 11,25

650 290 750 1,500 2,250 3,750 6,250 11,25

700 280 735 1,465 2,200 3,665 6,110 10,99]

750 280 730 1,460 2,185 3,645 6,070 10,93

800 275 720 1,440 2,160 3,600 6,000 10,80

850 260 680 1,355 2,030 3,385 5,645 10,16
950 180 470 945 1,415 2,360 3,930 7,070
1,000 160 420 840 1,260 2,105 3,505 6,310
1,050 160 420 840 1,260 2,105 3,505 6,310
1,100 155 405 805 1,210 2,015 3,360 6,045
1,150 130 345 685 1,030 1,715 2,860 5,145
1,200 90 240 480 720 1,200 2,000 3,600

NOTES:
(1) Application above 1,150°F is limited to tubing of maximum outside diameter of 3Y, in.
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Table VII-2-1.18 Ratings for Group 1.18 Materials (Cont'd)

NOTES (Cont'd):
(2) For welding-end valves only. Flanged-end valve ratings terminate at 1,000°F.
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Table VII-2-2.1 Ratings for Group 2.1 Materials

A182 Gr. F304 (1) A312 Gr. TP304 (1) A351 Gr. CF8 (1) A430 Gr. FP304 (1)
A182 Gr. F304H A312 Gr. TP304H A358 Gr. 304 (1) A430 Gr. FP304H
A240 Gr. 304 (1) A351 Gr. CF10 A376 Gr. TP304 (1) A479 Gr. 304 (1)
A240 Gr. 304H A351 Gr. CF3 (2) A376 Gr. TP304H A479 Gr. 304H
A — Standard Class
Temperature, Working Pressures by Class, psig
°F 150 300 600 900 1500 2500 4500
-2( to 100 275 720 1,440 2,160 3,600 6,000 10,80
200 230 600 1,200 1,800 3,000 5,000 9,00
300 205 540 1,075 1,615 2,690 4,480 8,06
400 190 495 995 1,490 2,485 4,140 7,45
500 170 465 930 1,395 2,330 3,880 6,98
600 140 440 885 1,325 2,210 35680 6,62
650 125 430 865 1,295 2,160 3,600 6,48
700 110 420 845 1,265 2,110 3,520 6,33
750 95 415 825 1,240 2,065 3,440 6,19
800 80 405 810 1,215 2,030 3,380 6,084
850 65 395 790 1,190 1,980 3,300 5,94
900 50 390 780 1,165 1,945 3,240 5,83
950 35 380 765 1,145 1,910 3,180 5,72
,000 20 355 710 16065 1,770 2,950 531
,050 20 (3) 325 650 975 1,630 2,715 4,884
,100 20 (3) 255 515 770 1,285 2,145 3,85
,150 20 (3) 205 410 615 1,030 1,715 3,08
,200 20 (3) 165 330 495 825 1,370 2,47
,250 20 (3) 135 265 400 670 1,115 2,00
,300 20 (3) 115 225 340 565 945 1,69
,350 20 (3) 95 185 280 465 770 1,39
,400 20 (3) 75 150 225 380 630 1,13
,450 20 (3) 60 115 175 290 485 874
,500 15 3) 40 85 125 205 345 62
B — Special Class
Templerature, Working Pressure by Class, psig
°F 150 300 600 900 1500 2500 4500
-20|to 100 290 750 1,500 2,250 3,750 6,250 11,250
00 255 670 1,340 2,010 3,350 5,580 10,045
00 230 600 1,200 1,800 3,000 5,000 9,000
oy 215 555 116 1665 25770 4620 8,315
500 200 520 1,040 1,560 2,600 4,330 7,795
600 190 495 985 1,480 2,465 4,105 7,395
650 185 480 965 1,445 2,410 4,020 7,230
700 180 470 945 1,415 2,355 3,930 7,070
750 175 460 920 1,380 2,305 3,840 6,910
800 175 455 905 1,360 2,265 3,770 6,790
850 170 440 885 1,325 2,210 3,685 6,630
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Table VII-2-2.1 Ratings for Group 2.1 Materials (Cont'd)

B — Special Class

Working Pressure by Class, psig

Temperature,
°F 150 300 600 900 1500 2500 4500

900 165 435 870 1,300 2,170 3,615 6,510
950 165 425 850 1,280 2,130 3,550 6,390
1,000 160 415 830 1,245 2,075 3,460 6,230
1,050 155 405 olo 1,220 2,055 3,395 b,105
1,100 125 320 645 965 1,605 2,680 1,820
1,150 100 255 515 770 1,285 2,145 B,855
1,200 80 205 410 615 1,030 1,715 B,085
1,250 65 165 335 500 835 1,395 P,505
1,300 55 140 285 425 705 1,180 P, 120
1,350 45 115 230 345 580 965 1,735
1,400 35 95 190 285 470 785 1,415
1,450 30 75 145 220 365 610 1,095
1,500 20 50 105 155 260 430 770

NOTHS:

(1) At temperatures over 1,000°F, use only when the carbon content is 0.04%.or higher.

(2) Not to be used over 800°F.

(3) Hanged-end valve ratings terminate at 1,000°F.
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Table VII-2-2.2 Ratings for Group 2.2 Materials

A182 Gr. F316 (1) A312 Gr. TP316 (1) A351 Gr. CF8A (2) A376 Gr. TP316 (1)
A182 Gr. F316H A312 Gr. TP316H A351 Gr. CF8M (1) A376 Gr. TP316H
A182 Gr. F317 (1) A312 Gr. TP317 (1) A351 Gr. CF10M A430 Gr. FP316 (1)
A240 Gr. 316 (1) A351 Gr. CF3A (2) A351 Gr. CG3M (3) A430 Gr. FP316H
A240 Gr. 316H A351 Gr. CF3M (3) A351 Gr. CG8M (4) A479 Gr. 316 (1)
A240 Gr. 317 (1) A358 Gr. 316 (1) A479 Gr. 316H
A — Standard Class
Temperature, Working Pressures by Class, psig
°F 150 300 600 900 1500 2500 4500
-2( to 100 275 720 1,440 2,160 3,600 6,000 10,80
200 235 620 1,240 1,860 3,095 5,160 9,29
300 215 560 1,120 1,680 2,795 4,660 8,39
400 195 515 1,025 1,540 2,570 4,280 7,701
500 170 480 955 1,435 2,390 35980 7,161
600 140 450 900 1,355 2,255 3,760 6,77
650 125 440 885 1,325 2,210 3,680 6,62
700 110 435 870 1,305 2,170 3,620 6,511
750 95 425 855 1,280 2,135 3,560 6,41
800 80 420 845 1,265 2,110 3,520 6,33
850 65 420 835 1,255 2,090 3,480 6,26
900 50 415 830 1245 2,075 3,460 6,23
950 35 385 775 1,160 1,930 3,220 5,791
,000 20 365 725 1,090 1,820 3,030 5,45
,050 20 360 720 1,080 1,800 3,000 5,40
,100 20 (5) 305 610 915 1,525 2,545 4,57
,150 20 (5) 235 475 710 1,185 1,970 3,55
,200 20 (5) 185 370 555 925 1,545 2,771
,250 20 (5) 145 295 440 735 1,230 2,21
300 20 (5) 115 235 350 585 970 1,75
,350 20 (5) 95 190 290 480 800 1,44
,400 20 65) 75 150 225 380 630 1,13
,450 20.(5) 60 115 175 290 485 87
,500 15 (5) 40 85 125 205 345 62
B — Special Class
Templerature; Working Pressure by Class, psig
°F 150 300 600 900 1500 2500 4500
-20][tor100 290 750 1,500 2,250 3,750 6,250 11,250
66 265 696 1389 2075 37455 5,760 16,365
300 240 625 1,250 1,870 3,120 5,200 9,360
400 220 575 1,145 1,720 2,865 4,775 8,600
500 205 535 1,065 1,600 2,665 4,440 7,995
600 195 505 1,005 1,510 2,520 4,195 7,555
650 190 495 985 1,480 2,465 4,105 7,395
700 185 485 970 1,455 2,425 4,040 7,270
750 185 475 955 1,430 2,385 3,975 7,150
800 180 470 945 1,415 2,355 3,930 7,070
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Table VII-2-2.2 Ratings for Group 2.2 Materials (Cont'd)

ASME B16.34-2017

B — Special Class

Working Pressure by Class, psig

Temperature,

°F 150 300 600 900 1500 2500 4500
850 180 465 930 1,400 2,330 3,885 6,990
900 180 465 925 1,390 2,315 3,860 6,950
950 175 460 915 1,375 2,290 3,615 b,870
1,000 160 420 840 1,260 2,105 3,505 b,310
1,050 160 420 840 1,260 2,105 3,505 b,310
1,100 145 380 765 1,145 1,905 3,180 5,720
1,150 115 295 590 885 1,480 2,465 1,435
1,200 90 230 465 695 1,155 1,930 B,470
1,250 70 185 370 555 920 1,535 P,765
1,300 55 145 290 435 730 1,215 P,185
1,350 45 120 240 360 600 1,000 1,800
1,400 35 95 190 285 470 785 1,415
1,450 30 75 145 220 365 605 1,095
1,500 20 50 105 155 260 430 770

NOTHS:

(1) At temperatures over 1,000°F, use only when the carbon content is 004% or higher.
(2) Not to be used over 650°F.
(3) Not to be used over 850°F.
(4) Not to be used over 1,000°F.

(5) Hanged-end valve ratings terminate at 1,000°F.
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Table VII-2-2.3 Ratings for Group 2.3 Materials

A182 Gr. F304L (1) A240 Gr. 304L (1) A312 Gr. TP316L
A182 Gr. F316L A240 Gr. 316L A479 Gr. 304L (1)
A182 Gr. F317L A312 Gr. TP304L (1) A479 Gr. 316L

A — Standard Class

Working Pressures by Class, psig

Temperature,
°F 150 300 600 900 1500 2500 4500
-20 to 100 230 600 1,200 1,800 3,000 5,000 9,000
200 195 510 1,020 1,535 2,555 4,260 7,67
300 175 455 910 1,370 2,280 3,800 6,84
400 160 420 840 1,260 2,100 3,500 6,30
500 150 395 785 1,180 1,970 3,280 5,901
600 140 370 745 1,115 1,860 3,100 5,58
650 125 365 730 1,095 1,825 35040 5,47
700 110 360 720 1,080 1,800 3,000 5,40
750 110 355 705 1,060 1,765 2,940 5,29
800 80 345 690 1,035 1,730 2,880 5,18]
850 65 340 675 1,015 1,690 2,820 5,071

B — Special Class

Temperature, Working Pressure by Class, psig

°F 150 300 600 900 1500 2500 4500
-2( to 100 255 670 1,340 2,010 3,350 5,580 10,047
200 220 570 1,140 1,710 2,855 4,755 8,56
300 195 510 1,020 1,525 2,545 4,240 7,631
400 180 470 940 1,405 2,345 3,905 7,03
500 170 440 880 1,320 2,195 3,660 6,59
600 160 415 830 1,245 2,075 3,460 6,23
650 155 405 815 1,220 2,035 3,395 6,101
700 155 400 805 1,205 2,010 3,350 6,021
750 150 395 790 1,180 1,970 3,280 5,901
800 150 385 770 1,155 1,930 3,215 5,781
850 145 380 755 1,135 1,890 3,145 5,661

NOTE: (1)| Not to be used over 8007%F.
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(17) Table VII-2-2.4 Ratings for Group 2.4 Materials
A182 Gr. F321 (1) A312 Gr. TP321 (1) A376 Gr. TP321 (1) A430 Gr. FP321H
A182 Gr. F321H (2) A312 Gr. TP321H A376 Gr. TP321H A479 Gr. 321 (1)
A240 Gr. 321 (1) A358 Gr. 321 (1) A430 Gr. FP321 (1) A479 Gr. 321H

A240 Gr. 321H (2)

A — Standard Class

Working Pressures by Class, psig

Temperature,
°F 150 300 600 900 1500 2500 4500
100 275 720 1,440 2,160 3,600 6,000 10,800
200 250 650 1,295 1,945 3,240 5,400 9,720
300 230 595 1,190 1,785 2,975 4,960 8,930
400 200 550 1,105 1,655 2,760 4,600 8,280
500 170 515 1,030 1,550 2,580 4,300 7,740
600 140 485 975 1,460 2,435 4,060 7,310
650 125 475 950 1,425 2,375 3,960 7,130
700 110 465 930 1,395 2,330 3,880 6,985
750 95 460 915 1,375 2,290 3,820 6,875
800 80 450 900 1,355 2,255 3,760 6,770
850 65 445 895 1,340 2,230 3,720 6,695
900 50 440 885 1,325 2,210 3,680 6,625
950 35 385 775 1,160 1,930 3,220 5,795
1,000 20 365 725 1,090 1,820 3,030 5,450
1,050 20 (3) 360 720 1,080 1,800 3,000 5,400
1,100 20 (3) 310 625 935 1,560 2,600 4,680
1,150 20 (3) 235 475 710 1,185 1,970 3,550
1,200 20 (3) 185 370 555 925 1,545 2,775
1,250 20 (3) 140 280 420 705 1,170 2,110
1,300 20 (3) 110 220 330 550 915 1,645
1,350 20 (3) 85 170 255 430 715 1,285
1,400 20 (3) 65 130 195 325 545 975
1,450 20.(3) 50 105 155 255 430 770
1,500 15-(3) 40 75 115 190 315 565
B — Special Class
Temperature, Working Pressure by Class, psig

°F 150 300 600 900 1500 2500 4500

-20 to 100 290 750 1,500 2,250 3,750 6,250 111,250
200 275 710 1,425 2,135 3,555 5,930 1p,670
300 255 665 1,330 1,995 3,320 5,535 D,965
%69 235 615 1239 1856 2,080 5135 ,240
500 220 575 1,150 1,730 2,880 4,800 8,640
600 210 545 1,090 1,630 2,720 4,530 8,155
650 205 530 1,060 1,590 2,650 4,420 7,955
700 200 520 1,040 1,560 2,600 4,330 7,795
750 195 510 1,025 1,535 2,560 4,265 7,675
800 195 505 1,005 1,510 2,520 4,195 7,555
850 190 500 995 1,495 2,490 4,150 7,475
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Table VII-2-2.4 Ratings for Group 2.4 Materials (Cont'd)

ASME B16.34-2017

B — Special Class

Working Pressure by Class, psig

Temperature,
°F 150 300 600 900 1500 2500 4500

900 190 495 985 1,480 2,465 4,105 7,395
950 180 470 945 1,415 2,360 3,930 7,070
1,000 160 420 840 1,260 2,105 3,505 6,310
1[050 160 420 040 1,260 2,105 3,005 0,51
1J100 150 390 780 1,170 1,950 3,250 5,850
1J150 115 295 590 885 1,480 2,465 4,435
1J200 90 230 465 695 1,155 1,930 3,470
1J250 65 175 350 525 880 1,465 2,635
1J300 55 135 275 410 685 1,445 2,055
1350 40 105 215 320 535 895 1,605
1]400 30 80 165 245 405 680 1,220
1/450 25 65 130 195 320 535 965
1500 20 45 95 140 235 395 705

NOTES:

(1) Not to|be used over 1,000°F.

(2) At ten
(3) Flangg

peratures over 1,000°F, use only if the material is heat treated by heating,to a minimum temperature of 2,000°F.
d-end valve ratings terminate at 1,000°F.
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Table VII-2-2.5 Ratings for Group 2.5 Materials

A182 Gr. F347 (1)
A182 Gr. F347H (2)
A182 Gr. F348 (1)
A182 Gr. F348H (2)
A240 Gr. 347 (1)
A240 Gr. 347H (2)

A240 Gr. 348 (1)

A240 Gr. 348H (2)
A312 Gr. TP347 (1)
A312 Gr. TP347H
A312 Gr. TP348 (1)
A312 Gr. TP348H

A358 Gr. 347 (1)
A376 Gr. TP347 (1)
A376 Gr. TP347H
A376 Gr. TP348 (1)
A376 Gr. TP348H (1)
A430 Gr. FP347 (1)

A430 Gr. FP347H
A479 Gr. 347 (1)
A479 Gr. 347H
A479 Gr. 348 (1)
A479 Gr. 348H

A — Standard Class

Working Pressures by Class, psig

Temperature,

°F 150 300 600 900 1500 2500 500

-20 to 100 275 720 1,440 2,160 3,600 6,000 10,800
200 255 660 1,325 1,985 3,310 5,520 9,935
300 230 615 1,235 1,850 3,085 5,140 9,250
400 200 575 1,150 1,730 2,880 4,800 8,640
500 170 540 1,085 1,625 2,710 4,520 8,135
600 140 515 1,030 1,550 2,580 4,300 7,740
650 125 505 1,015 1,520 2,530 4,220 7,595
700 110 495 995 1,490 2,485 4,140 7,450
750 95 490 985 1,475 2,460 4,100 7,380
800 80 485 975 1,460 2,435 4,060 7,310
850 65 485 970 1,455 2,425 4,040 7,270
900 50 450 900 1,350 2,245 3,745 6,740
950 35 385 775 1,160 1,930 3,220 5,795
1,000 20 365 725 1,090 1,820 3,030 5,450
1,050 20 (3) 360 720 1,080 1,800 3,000 5,400
1,100 20 (3) 325 645 965 1,610 2,685 4,835
1,150 20 (3) 275 550 825 1,370 2,285 4,115
1,200 20 (3) 205 410 620 1,030 1,715 3,085
1,250 20 (3) 180 365 545 910 1,515 2,725
1,300 20 (3) 140 275 410 685 1,145 2,060
1,350 20.(3) 105 205 310 515 860 1,545
1,400 20-(3) 75 150 225 380 630 1,130
1,450 20 (3) 60 115 175 290 485 875
1,500 15 (3) 40 85 125 205 345 620

B — Special Class
Temperatufe, Working Pressure by Class, psig

°F 150 300 600 900 1500 2500 4500
-20.t0 100 290 750 1,500 2,250 3,750 6,250 11,250
200 285 740 1486 25220 3,695 6,160 +1,090
300 265 690 1,375 2,065 3,440 5,735 10,325
400 245 645 1,285 1,930 3,215 5,355 9,645
500 230 605 1,210 1,815 3,025 5,045 9,080
600 220 575 1,150 1,730 2,880 4,800 8,640
650 215 565 1,130 1,695 2,825 4,710 8,480
700 215 555 1,110 1,665 2,770 4,620 8,315
750 210 550 1,100 1,645 2,745 4,575 8,235
800 210 545 1,090 1,630 2,720 4,530 8,155
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Table VII-2-2.5 Ratings for Group 2.5 Materials (Cont'd)

ASME B16.34-2017

B — Special Class

Working Pressure by Class, psig

Temperature,
°F 150 300 600 900 1500 2500 4500
850 205 540 1,080 1,625 2,705 4,510 8,115
900 205 540 1,080 1,625 2,705 4,510 8,115
50 180 470 945 1,415 2,360 3,930 7,07

1]000 160 420 840 1,260 2,105 3,505 6,310
11050 160 420 840 1,260 2,105 3,505 6,310
1]100 155 405 805 1,210 2,015 3,360 6,045
1]150 130 345 685 1,030 1,715 2,860 5,145
1]200 100 260 515 770 1,285 2,445 3,860
1250 90 230 455 680 1,135 1,895 3,410
11300 65 170 345 515 860 1,430 2,570
1350 50 130 260 385 645 1,070 1,930
11400 35 95 190 285 470 785 1,415
11450 30 75 145 220 365 610 1,095
1]500 20 50 105 155 260 430 770

NOTES:

(1) Not to|be used over 1,000°F.

(2) For tenperatures over 1,000°F, use only if the material is heat treated by heating to a minimum temperature of 2,000°F.

(3) Flanged-end valve ratings terminate at 1,000°F.
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ASME B16.34-2017

Table VII-2-2.6 Ratings for Group 2.6 Materials

A240 Gr. 309H

A312 Gr. TP309H

A358 Gr. 309H

A — Standard Class

Working Pressures by Class, psig

Temperature,
°F 150 300 600 900 1500 2500 4500
-20 to 100 275 720 1,440 2,160 3,600 6,000 10,080
200 240 630 1,260 1,895 3,155 5,260 9,470
300 225 580 1,160 1,740 2,905 4,840 8,710
400 200 545 1,090 1,635 2,725 4,540 8,170
500 170 520 1,035 1,555 2,590 4,320 7,775
600 140 500 1,000 1,500 2,495 4,160 7,490
650 125 490 985 1,475 2,460 4,100 7,380
700 110 485 970 1,455 2,425 4,040 7,270
750 95 480 960 1,440 2,400 4,000 7,200
800 80 475 945 1,420 2,365 3,940 7,090
850 65 465 930 1,395 2,330 3,880 6,985
900 50 450 900 1,350 2,245 3,745 6,740
950 35 385 775 1,160 1,930 3,220 5,795
1,000 20 365 725 1,090 1,820 3,030 5,450
1,050 20 (1) 355 705 1,060 1,765 2,945 5,295
1,100 20 (1) 260 520 780 1,305 2,170 3,910
1,150 20 (1) 190 375 565 945 1,570 2,830
1,200 20 (1) 135 275 410 685 1,114 2,055
1,250 20 (1) 105 205 310 515 855 1,545
1,300 20 (1) 75 150 225 375 630 1,130
1,350 20 (1) 60 115 175 290 485 875
1,400 15 (1) 45 90 135 225 370 670
1,450 15 (1) 35 70 105 170 285 515
1,500 10 (1) 25 50 75 130 215 385
B — Special Class
Temperature, Working Pressure by Class, psig

°F 150 300 600 900 1500 2500 4500
-20 to 100 290 750 1,500 2,250 3,750 6,250 11,250
200 270 705 1,410 2,115 3,520 5,870 10,565
300 250 650 1,295 1,945 3,240 5,400 ,725
400, 235 610 1,215 1,825 3,040 5,065 ,120
500 220 580 1,155 1,735 2,895 4,820 ,680
660 215 555 115 1676 2,785 #4645 ,355
650 210 550 1,100 1,645 2,745 4,575 8,235
700 205 540 1,080 1,625 2,705 4,510 8,115
750 205 535 1,070 1,605 2,680 4,465 8,035
800 200 530 1,055 1,585 2,640 4,395 7,915
850 200 520 1,040 1,560 2,600 4,330 7,795
900 195 510 1,025 1,535 2,560 4,265 7,675
950 180 470 945 1,415 2,360 3,930 7,070
1,000 160 420 840 1,260 2,105 3,505 6,310
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an) Table VII-2-2.6 Ratings for Group 2.6 Materials (Cont'd)

ASME B16.34-2017

B — Special Class

Working Pressure by Class, psig

Temperature,

°F 150 300 600 900 1500 2500 4500
1,050 160 420 840 1,260 2,105 3,505 6,310
1,100 125 325 650 975 1,630 2,715 4,885
1[150 90 235 470 705 1,180 1,965 3,930
1j200 65 170 345 515 855 1,430 2,570
1|250 50 130 255 385 645 1,070 1,930
1/300 35 95 190 285 470 785 1,415
1|350 30 75 145 220 365 605 1,095
1J400 20 55 110 165 280 465 835
1}450 15 45 85 130 215 355 645
1/500 10 30 65 95 160 270 480

NOTE: (1)| Flanged-end valve ratings terminate at 1,000°F.
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Table VII-2-2.7 Ratings for Group 2.7 Materials

A182 Gr. F310
A240 Gr. 310H

A312 Gr. TP310H
A358 Gr. 310H

A479 Gr. 310H

A — Standard Class

Working Pressures by Class, psig

Temperature,
°F 150 300 600 900 1500 2500 4500
-20 to 100 275 720 1,440 2,160 3,600 6,000 10,080
200 245 635 1,270 1,910 3,180 5,300 9,540
300 225 580 1,160 1,740 2,905 4,840 8,710
400 200 540 1,085 1,625 2,710 4,520 8,135
500 170 515 1,025 1,540 2,570 4,280 7,705
600 140 495 990 1,485 2,470 4,120 7,415
650 125 485 970 1,455 2,425 4,040 7,270
700 110 480 955 1,435 2,390 3,980 7,165
750 95 470 940 1,410 2,350 3,920 7,055
800 80 465 930 1,395 2,330 3,880 6,985
850 65 460 915 1,375 2,290 3,820 6,875
900 50 450 900 1,350 2,245 3,745 6,740
950 35 385 775 1,160 1,930 3,220 5,795
1,000 20 365 725 1,090 1,820 3,030 5,450
1,050 20 (1) 355 705 1,060 1,765 2,945 5,295
1,100 20 (1) 260 520 780 1,305 2,170 3,910
1,150 20 (1) 190 375 565 945 1,570 2,830
1,200 20 (1) 135 275 410 685 1,145 2,055
1,250 20 (1) 105 205 310 515 855 1,545
1,300 20 (1) 75 150 225 375 630 1,130
1,350 20 (1) 60 115 175 290 485 875
1,400 15 (1) 45 90 135 225 370 670
1,450 15 (1) 35 65 100 165 275 500
1,500 10 (1) 25 50 75 130 215 385
B — Special Class
Temperature, Working Pressure by Class, psig

°F 150 300 600 900 1500 2500 4500
-20 to 100 290 750 1,500 2,250 3,750 6,250 11,250
200 270 710 1,420 2,130 3,550 5,915 1pP,645
300 250 650 1,295 1,945 3,240 5,400 D,725
400 230 605 1,210 1,815 3,025 5,045 D,080
500 220 575 1,145 1,720 2,865 4,775 B,600
600 210 550 1,105 1,655 2,760 4,600 8,275
650 205 540 1,080 1,625 2,705 4,510 8,115
700 205 535 1,065 1,600 2,665 4,440 7,995
750 200 525 1,050 1,575 2,625 4,375 7,875
800 200 520 1,040 1,560 2,600 4,330 7,795
850 195 510 1,025 1,535 2,560 4,265 7,675
900 195 505 1,005 1,510 2,520 4,195 7,555
950 180 470 945 1,415 2,360 3,930 7,070
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Table VII-2-2.7 Ratings for Group 2.7 Materials (Cont'd)

B — Special Class

Working Pressure by Class, psig

Temperature,

°F 150 300 600 900 1500 2500 4500
1,000 160 420 840 1,260 2,105 3,505 6,310
1,050 160 420 840 1,260 2,105 3,505 6,310
1[T00 125 325 650 975 1,650 2,715 4,850
1J150 90 235 470 705 1,180 1,965 8,535
1J200 65 170 345 515 855 1,430 2,570
1J250 50 130 255 385 645 1,070 1,930
1J300 35 95 190 285 470 785 1,415
1350 30 75 145 220 365 605 1,095
1]400 20 55 110 165 280 465 835
11450 15 40 85 125 210 345 625
1J500 10 30 65 95 160 270 480

NOTE: (1)| Flanged-end valve ratings terminate at 1,000°F.
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Table VII-2-2.8 Ratings for Group 2.8 Materials

A182 Gr. F44
A182 Gr. F51 (1)
A182 Gr. F53 (1)
A182 Gr. F55

A240 Gr. S31254
A240 Gr. $31803 (1)
A240 Gr. $32750 (1)

A240 Gr. S32760
A312 Gr. S31254

&

A351 Gr. CK3MCuN

A358 Gr. S31254
A479 Gr. S31254
A479 Gr. S31803

(1

A479 Gr. $32750 (1)
A479 Gr. $32760 (1)
A789 Gr. $31803 (1)
A789 Gr. $32750 (1)
A789 Gr. $32760 (1)
A790 Gr. $31803 (1)

A790 Gr. $32750 (1)
A790 Gr. $32760 (1)
A995 Gr. CD3MN (1)
A995 Gr. CD3MWCuN

A995 Gr. CD4MCuN (1)

A995 Gr. CESMN (1)

A — Standard Class
Temperature, Working Pressures by Class, psig

°F 150 300 600 900 1500 2500 1500

-20 to 100 290 750 1,500 2,250 3,750 6,250 11,250
200 260 745 1,490 2,230 3,720 6,200 1f1,160

300 230 665 1,335 2,000 3,335 5,560 1§0,010

400 200 615 1,230 1,845 3,070 5,120 9,215

500 170 580 1,160 1,740 2,905 4,840 8,710

600 140 555 1,115 1,670 2,785 4,640 8,350

650 125 545 1,095 1,640 2,735 4,560 8,210

700 110 540 1,085 1,625 2,710 4,520 8,135

750 95 530 1,065 1,595 2,660 4,430 7,970

B — Special Class
Temperature, Working Pressure by Class, psig

°F 150 300 600 900 1500 2500 1500

-20 to 100 290 750 1,500 2,250 3,750 6,250 11,250
200 290 750 1,500 2,250 3,750 6,250 11,250

300 285 745 1,490 2,235 3,725 6,205 11,170

400 265 685 1,370 2,055 3,430 5,715 1j0,285

500 250 650 1,295 1,945 3,240 5,400 9,725

600 240 620 1,245 1,865 3,105 5,180 9,320

650 235 610 1,220 1,830 3,055 5,090 9,160

700 230 605 1,210 1,815 3,025 5,045 9,080

750 230 600 1,200 1,800 3,000 5,000 9,000

NOTH: (1) This steel may become,bfittle after service at moderately elevated temperatures. Not to be used over 600°F.
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Table VII-2-2.9 Ratings for Group 2.9 Materials

A240 Gr. 3098 (1)-(3)

A240 Gr. 310S (1)-(3)

A479 Gr. 310S (1)-(3)

A — Standard Class

Working Pressures by Class, psig

Temperature,
°F 150 300 600 900 1500 2500 4500
-20 to 100 275 720 1,440 2,160 3,600 6,000 10,800
200 240 630 1,260 1,895 3,155 5,260 9,470
300 225 580 1,160 1,740 2,905 4,840 8,710
400 200 540 1,085 1,625 2,710 4,520 8,131
500 170 515 1,025 1,540 2,570 4,280 7,701
600 140 495 990 1,485 2,470 4,120 7,41
650 125 485 970 1,455 2,425 4,040 7,27
700 110 480 955 1,435 2,390 3,980 7,161
750 95 470 940 1,410 2,350 35920 7,051
800 80 465 930 1,395 2,330 3,880 6,98
850 65 460 915 1,375 2,290 3,820 6,87
900 50 450 900 1,350 2,245 3,745 6,74
950 35 385 775 1,160 1,930 3,220 5,791
,000 20 340 680 1,020 1,695 2,830 5,09
,050 20 (4) 245 485 730 1,215 2,030 3,65
,100 20 (4) 170 345 515 855 1,430 2,57
,150 20 (4) 125 245 370 615 1,030 1,85
,200 20 (4) 85 170 255 430 715 1,28
,250 20 (4) 50 105 155 255 430 77
,300 10 (4) 25 55 80 135 230 41
,350 5(4) 15 35 50 85 145 25]
,400 5(4) 15 25 40 70 115 20
,450 5(4) 10 20 30 50 85 15
,500 5(4) 5 15 20 35 55 10
B — Special Class
Templerature, Working Pressure by Class, psig
°F 150 300 600 900 1500 2500 4500
-20]to 100 290 750 1,500 2,250 3,750 6,250 11,250
00 270 705 1,410 2,115 3,520 5,870 10,565
00 250 650 1,295 1,945 3,240 5,400 9,725
00 230 605 1,210 1,815 3,025 5,045 9,080
00 220 575 1,145 1,720 2,865 4,775 8,600
69 216 556 165 1655 2,760 #4660 8,275
650 205 540 1,080 1,625 2,705 4,510 8,115
700 205 535 1,065 1,600 2,665 4,440 7,995
750 200 525 1,050 1,575 2,625 4,375 7,875
800 200 520 1,040 1,560 2,600 4,330 7,795
850 195 510 1,025 1,535 2,560 4,265 7,675
900 195 505 1,005 1,510 2,520 4,195 7,555
950 180 470 945 1,415 2,360 3,930 7,070
1,000 160 420 840 1,260 2,105 3,505 6,310
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