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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 Institute
(AN§Bapprovatofabroademned scope forthe Bt6-Committee- At thesamme mreeting; thecommitteeapproveda pipn for the
orgahization 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 ratinggs of steel
buttyvelding-end valves. MSS SP-66 introduced a new method for establishing ratings by making ratings a| 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.

Infthe B16 charge to Subcommittee 15, it was established that the new _Standard would replace MSS SP-64 and also
remgve 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.
the work of the subcommittee got underway, concurrent action was initiated in Subcommittee 3 for r¢vision of
. Subsequent operations of Subcommittees 3 and 15 werte-closely coordinated to provide assurance thaf the new

A key and basic issue of mutual concern in this coordiination was the matter of pressure-temperature ratings. It was
sary 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

THhe results of these efforts appear herein‘in’'the form of pressure-temperature ratings tables. The method of cpmputing
tings is detailed in NonmandatorjrAppendix 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
basig used previously. A change i the SP 66-type rating (herein designated Special Class) discontinues the applidation of a
plasticity factor at elevated t€émperatures which, in the opinion of the committee, could not be justified in dimension-

er innovations in¢lude 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 the revised
. Dimensionakfequirements were refined and augmented to give the designer more latitude and the user more
assufance of adequacy. Anumber of the innovations have had trial use and atleast some degree of acceptance, as they have
beenjtaken fromthe section on valve requirements developed and published by the ASME Boiler and Pressure Vessel Code
to coper vdlyes used in nuclear power plants. A section on valve testing eliminates uncertainties on such points a$ seat test
requjrements and stem seal testing.

ApBEo a he- 19 edition—o he-Standard-bs—AN A aranted-in-Octobe g

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
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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.

DuringT985, Tevisions were proposed that added requirements 1or SOCKet welding-end and threaded-end valves The
inclusionfof requirements for these valves increased the scope of the Standard. Also, the listings for nickel alloy and/¢ther
alloy valyes materials were expanded. Rules for threaded body joints were added, and wafer-type valve'‘body fules
improved.

Followjing approvals by the Standards Committee and ASME, approval for the 1988 edition was granted by ANFI on
February] 24, 1988.

During 1993 and carrying over into 1994, revisions offered included multiple material marking and an imprpved
interpolation procedure. New materials were added and the pressure-temperature rating tables were recalculatpd in
accordanice with Nonmandatory Appendix B using the latest data available from the reference\ASME Boiler and Pregsure
Vessel Cgde sources. An appendix was added covering nonmandatory requirements forya quality system progrpm.

Followjing the approvals of the Standards Committee and ASME, approval for the new édition was granted by ANFI on
October B, 1996.

Work dtarted in 1999 to revise the Standard to include metric units as the primary reference units while maintajning
U.S. Custpmary units in either parenthetical or separate forms. The goal is teydelete the U.S. Customary units in a fjiture
revision. |All pressure-temperature ratings have been recalculated using.data from the latest edition of the ASME Boiler
and Pressure Vessel Code, Section I, Part D. As a result, some materials.have been shifted to other material group$ and
some chgnges were made to some valve ratings within material groups. Because of diminished interest for flangeq end
valves cohforming to ASME Class 400, they are not specifically listed.in this revision. Flanges for Class 400 will continjue to
be listed jn 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 ‘€ode, 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, 009.

Work gtarted in 2009 to correct material listings with the material groups. Additionally, ASME B16.47 was added as a
reference, and flanged-end valves ¢overage was expanded to NPS 50. Anumber of requirement clarifications and edifjorial
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[L7, valves upto\NPS 60 were covered; a reference was added for materials manufactured to other editionsf and
changes vere made-te allowable materials. Pressure-temperature tables were also updated for consistency with the
2017 editions offASME B16.5 and ASME B16.47. ASME B16.34-2017 was approved by the American National Standards
Institute jon Mareh 9, 2017.

In ASMEB16.34-2020, the U.S. Customary tables in former Mandatory Appendix VII have been relocated to the main
text and redestgrated-with-a—C—suffoc{fegTable +srow-Fabte FeFormer-MandatoryAppendix=I has
been deleted and subsequent Mandatory Appendices have been redesignated. Cross-references have been updated
accordingly. In addition, this edition includes the following changes:

(a) Anew paragraph has been added to alert the users of the Standard to Cases issued by ASME, which can add to or
alter the requirements of B16 standards.

(b) Additional operational conditions that can damage or render inoperable double-seated valves with trapped liquid
in the center cavity have been identified.

(c) Figures 18 and 19 have been added to show typical casting sections requiring radiographic examination for special
class top entry ball valve and swing check valve.

(d) Editorial corrections from inquiries have been included.

viii
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Following approval by the ASME B16 Standards Committee, this revision to the 2017 edition was approved by ANSI as
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Requests thatare notin the format described above may be rewritten in the appropriate format by the Committee prior
to being answered, which may inadvertently change the intent of the original request.

Moreover, ASME does not act as a consultant for specific engineering problems or for the general application or
understanding of the Standard requirements. If, based on the inquiry information submitted, it is the opinion of
the Committee that the Inquirer should seek assistance, the inquiry will be returned with the recommendation
that such assistance be obtained.

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,” “
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certify,” “rate,” or “endorse” any item, construction, proprietary

Attending Committee Meetings. The B16 Standards Committee regularly holds meetings and/or telephone/copfer-
ences that are open to the public. Persons wishing to attend any meeting and/or telephone conference should eontagt 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
general public. The existence of an American National Standard does notin itself preclude the manufacture, sale, or use of
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bignated with a “C” suffix (e.g., Table VII-2-1.1 is now Table 2-1.1C). Former Mandatory Appendix VII has
hd the subsequent Mandatory Appendices have been redesignated. Cross-references have beenupdated ac

pressure for temperatures 1100°F, 1150°F, and 1200°F fo
Standard Class and Special Class (19-2837)

Table 2-3-4 Reference to Note (1) deleted for A494 Gr. M35-1 and A494
M35-2 (19-604)

M35-2 (19-604)
Table I-3 In third column head, reference to ASTM revised (19-610)

Table-2-3.4C Reference to Note (1) deleted for A494 Gr. M35-1 and A494 [z

B16.34-2020, the U.S. Customary tables in former Mandatory Appendix VII have been relocated to‘the main text

been
ord-

ddition, this edition includes the following changes identified by a margin note, (20). The Record Numbers ljsted
e explained in more detail in the “List of Changes in Record Number Order” following thi§ Summary of Chapges.
Location Change (Record Number)
1 Title of section 1 and para. 1.1 reyised (18-870)
1.8 Added (18-870)
2.3 Paragraph 2.3.3 deleted(12-1244)
2.7 Revised in its entirety\(12-1244)
4.29 Added (18-870)
8.3.1.1 (1) In first paragraph, the first two references to figures updated
(12-1123)
(2) In subpara. (a)(2), first line revised (12-1123)
Figure 18 Added-(16-700)
Figure 19 Added (16-700)
Table 1 For Material Group 1.15, under Forgings, Grade revised to “F91
Type 1”7 (19-2837)
Table 2-1.15 Revised “A182 F91” to “A182 F91 Type 1” and revised working
pressure for temperatures 600°C, 625°C, and 650°C for
Standard Class and Special Class (19-2837)
Table 2-1.15C Revised “A182 F91” to “A182 F91 Type 1” and revised working

Xiv
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LIST OF CHANGES IN RECORD NUMBER ORDER

Record Number Change
12-1244 Deleted para. 2.3.3 and redesignated para. 2.7 to para. 2.7.1. Added new para. 2.7.2'on|trapped liquids.
16-700 Added new Figures 18 and 19 to show areas of radiographic examination for top entry,ball yalves and swing
check valves for special classes. Revised para. 8.3.1.1 to add references to new Figuges 18 and 19.
18-870 Revised titles of section 1 and para. 1.1. Added paras. 1.8 and 4.2.9 to provide.elarificationjand guidance on
cases.
19-604 Revised Table 2-3.4 and Table 2-3.4C (formerly Table VII-2-3.4), to,delete Note (1) referegnce for A494 Gr.

M35-1 and A494 Gr. M35-2.

material, A182 F91 Type 1, to replace A182 F91.5Revised working pressure for temy

625°C, and 650°C (1100°F, 1150°F, and 1200°F) for Standard Class and Special Class.

19-610 Updated Table I-3 to change “Acceptable Comparative Plate ASTM/E186“ to “Acceptable Cqmparative Plate
ASTM E280.”
19-2837 Revised Tables 1, 2-1.15, and 2-1.15C (formerly TableVdI#2-1.15) to include a new ASTM nomenclature

eratures 600°C,

XV


https://asmenormdoc.com/api2/?name=ASME B16.34 2020.pdf

INTENTIONALLYLEFT BLANK

XVi



https://asmenormdoc.com/api2/?name=ASME B16.34 2020.pdf

ASME B16.34-2020

VALVES — FLANGED, THREADED, AND WELDING END

(20) 1 GENERAL

1.2.4 Quality Systems. Requirements relating to a

1.1 Bcope

THis Standard applies to new construction and covers
prespure-temperature ratings, dimensions, tolerances,
matgrials, nondestructive examination requirements,
testing, and marking for cast, forged, and fabricated
flanged, threaded, and welding end and wafer or flangeless
valvgs 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 organi-
zatigns are shown in Mandatory Appendix VII. It is not
condidered 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 ipcluded in Mandatory Appendix VII. Aproduct 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 conformange even though the
editipn reference may have been(changed in a subsequent
revigion of this Standard.

1.2.2 Time of Purchase; Manufacture, or Installation.
The pressure-temperatureé ratings included in this Stan-
dardjare applicable,upen publication, to all valves covered
with|n its scope.that meet its requirements. For unused
valvgs, valvegthat have been maintained in inventory, the
manpfacturervmay certify conformance to this edition
proviided-that it can be demonstrated that all require-
menfs ‘of this edition have been met. However, where

valve manutacturer's Quality System Program are
described in Nonmandatory Appendix C.

1.2.5 Relevant Units. This Standard states alues in
both SI (Metric) and U.S. Custpmary units. These
systems of units are to be regarded separately as ptandard.
Within the text, the U.S. Customary units are $hown in
parentheses or in separaté tables following the SI
tables. The values stated i each system are hot exact
equivalents; therefore, it is required that each system
of units be used indepéndently of the other. Cpmbining
values from the two systems constitutes nonconformance
with the Standard.

1.3 Selection of Valve Types and Material Service
Conditions

Criteria 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 Stanidard, 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 ynitin the
last right-hand digit used for expressing the limif. Decimal
values and tolerances do not imply a particular rhethod 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 2500 |4500

such components were installed under the pressure-
temperature ratings of an earlier edition of ASME
B16.34, those ratings shall apply except as may be
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 selec-
tion.

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

1.5.2 Size. NPS followed by a dimensionless number is
the designation for nominal valve size. NPS is related to the
reference nominal diameter, DN, used in international
standards. The relationship is, typically, as follows:
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Customary Units. Ratings for Limited Class are determined
by the method in Mandatory Appendix V.!

(a) Flanged-end valves shall be rated only as Standard
Class. Flanged-end valves larger than NPS 60 are beyond
the scope of this Standard.

(b) Class 4500 applies only to welding-end valves.

(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

NPS DN
Ya 8
A 10
A 15
% 20
1 25
1Y, 32
1Y, 40
2 50

2%, 65
3 80
4 100

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

1.6 Cryogenic Service

Valves|in cryogenic service shall meet the additional
requirenients specified in MSS SP-134.

1.7 Reférences

Codes,|standards, and specifications, containing provi-
sions to he extent referenced herein, constitute require-
ments of| this Standard. These reference documents are
listed in Mandatory Appendix VIL

1.8 Cases

ASME {ssues Cases that are applicable to this Standard
by, for elxkample, adding new materials or alternative
construction requirements. The Cases

(a) mqdify the requirements of this Standard:

(b) ar¢applicable from their issue dates untilthe Cases
are annulled.

(c) may be used only when agreed to’by-the purchaser
and the mpanufacturer. When a Case has been so agreed to,
the marKing on the valve shall in¢lude the Case number.

2 PRESSURE-TEMPERATURE RATINGS
2.1 Ge:tral

Pressulre-temperature ratings are designated by class
numbers| Each class number is further identified as Stan-
dard, Specialer Limited Class.

2.1_1 atina Desianations Pressure emberature
ratings are tabulated for Standard and Special Class Pres-
sure Rating Designation numbers 150, 300, 600, 900,
1500, 2500, and 4500 in Tables 2-1.1 through 2-3.19
in SI units and Tables 2-1.1C through 2-3.19C in U.S.

this Standard.
(d) Threaded and socket welding-end valves-ldrger
than NPS 2% are beyond the scope of this Standa
(e) Except as provided in para. 2.5,,thetabulated
ratings are the maximum allowable wérking presspres,
expressed as gage pressure, at the témperatures shown.
(f) Ratings intermediate to tabulated values are deter-
mined by linear interpolation, bétween temperatures
within a class number or ‘bétween class numbers,
except that for flanged<end valves interpolation
between tabulated classes is not permitted. A further
exception is that Class 400 valves having ASME H16.5
or ASME B16.47 flanged ends shall use the intermefliate
rating methodyof/para. 2.1.5.
(g) In alkcases, valves shall be constructed so thqt the
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 presgure-
temperature rating. However, pressure-temperdture
patings for the valve may be otherwise limited by consruc-
tion details or material design considerations, in which
case the requirements of paras. 4.3.3 and 7.2.6 shdll be
met.

2.1.2 Standard Class Valves. Valves conforming tp the
requirements of this Standard, except for those mepting
the additional requirements of section 8 for Special flass
valves or of Mandatory Appendix V for Limited {lass
valves, shall be designated Standard Class valves.
Ratings shall not exceed the values that are list¢d in
Tables 2-1.1 through 2-3.19 (Tables 2-1.1C thrpugh
2-3.19C) with an identifying label “A — Standard Class.”

2.1.3 Special Class Valves. Threaded- or welding-end
valves that conform to all the requirements of para. £.1.2,
and in addition have successfully passed the examinafions
required by section 8, may be designated Special {lass
valves. Pressure-temperature ratings shall not exceed

rée—vartes ra are +S ‘G‘ anTes g ugh
2-3.19 (Tables 2-1.1C through 2-3.19C) with an identi-
fying label “B — Special Class.” Special Class ratings
shall not be used for flanged-end valves.

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

d A Ading-o0 [ (

d d g-€Nadvag O’ J dNaard
Clasg 400 flanged-end valve may be assigned an inter-

conjyinction with the interpolation procedure described
in pgra. 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
merilt the applicable pressure-temperature rating only if

(a} it conforms to all applicable requirements of this
Stanglard

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

(c] nondestructive examination of welds is in accor-
dang¢e with ASME BPVC, Section VIII, Division’?, as
requiired to warrant a joint efficiency, E, not less than
(1) 0.80 for flanged-end and Standard€lass welding-
end palves larger than NPS 6
(2) 1.00 for Special Class welding*end or threaded-
end palves 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
attaghment welds such as_for backseat bushings, seat
ringg, lifting lugs, and auxiliary connections.

2.2

The temperature shown for a corresponding pressure
ratinlg is the'temperature of the pressure-containing shell
of thp component. In general, this temperature is the same
as that,of the contained fluid. Use of a pressure rating

Rating Temperature

2.3 Temperature Effects

2.3.1 High Temperature. Application at temperatures
in the 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
be subject to decreasing bolt loads. Decreased bolt loads
diminish the capacity of the flanged joint to sustain loads
effectively without leakage. At elevated temperatures,
joi i i develop
mposing
severe external loads or severe thermal gradients.

2.3.2 Low Temperature. The pressure rating for
service at any temperature below =29°C (-2(°F) shall
be no greater than the rating 'shown in Tabjes 2-1.1
through 2-3.19 (Tables 2-2)4C through 2-319C) for
-29°C (-20°F). Some of the materials listed inf Table 1,
notably some carbon steels, may undergo a decrease in
ductility when used-at low temperatures to| such an
extent as to be unable to safely resist shock] loading,
sudden change ©f ‘stress, or high stress concgntration.
Some codes.of regulations may require impagt testing
for applications even where temperatures age higher
than =29°C (-20°F). When such requirements| apply, it
is the.pesponsibility of the user to ensure thesq require-
ments are communicated to the manufacturer pijior to the
time of purchase.

2.4 Guidance for the Use of Flanged Valve|Ratings

Application of flanged-end valves at either high or low
temperatures or in a service subject to rapid fluid
temperature variations entails some risk of flanged
joint leakage. Guidance in this regard is prdvided in
ASME B16.5 and more extensively in ASME PCC-1. Precau-
tions regarding the bolting of raised face flanges to cast
iron flanges are given in ASME B16.5 and ASME B16.47.

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 fempera-
ture.

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

corresponding to a temperature other than that of the
contained fluid is the responsibility of the user, subject
to the requirements of applicable codes and regulations.

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

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

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

(20)
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2.5.2 Other Variances. Damage that may result from
subjecting a valve to other operating variances (transi-
ents) in excess of its pressure rating is solely the respon-
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
conducted 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 conformingto this Stan-

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
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

dard.

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 resulting 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 accordance with para,4:2:8; and
account is taken of para. 5.2.2.

2.7 Operating Conditions

2.7.1 Local Conditions. When_a‘valve (or series of
valves) is installed in a piping'system that operates
with different pressures (or~temperatures) on either
side of the closed valve, if\is/the responsibility of the
user to ¢nsure that the installed valve is suitable for
the highest of the ratidg séquirements considering combi-
nations df pressuréiand temperature.

2.7.2 TrappedLiquids. Some double-seated valves can
trap liquid in“the center cavity between valve seats. Fluid
trapped inthe center cavity may render a valve innppmhlp

valve inside diameter as defined in para. 6.1.2,

4 MARKING

4.1 General

Except as modified herein, valyes shall be marke¢d as
required in MSS SP-25 and shallinclude the following re-
quirements.

4.2 Identification Markings

4.2.1 Name. The manufacturer's 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:

(@). Castvalves shall be marked with the heatnumbler or
heat identification and symbols (letters and number]s) as
given in the ASTM specification to designate the matferial
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) ASME BPVC, Section Il specification number may be
substituted for a corresponding ASTM specificdtion
number in (a) and (b), provided that the requirenjents
of the ASME specification are identical or more strirjgent
than the ASTM specification for the Grade, Class, or Tyjpe of

4 P |
TITACCT ITATy

and may result in pressure boundary failure due to exces-
sive pressure buildup. Conditions that can result in valve
damage from trapped fluid include thermal expansion
from temperature increase and expansion of water
from freezing conditions. Conditions that can result in
an inoperable valve include liquids that become solid
when cooled to ambient temperature and chemical reac-
tions that change liquids to solids. Where such conditions
are specified by the purchaser, the manufacturer shall
ensure the valve provided is suitable.

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

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, Inter-
mediate Rated — Standard Class, and Intermediate
Rated — Special Class valves may instead be marked
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with the valve's maximum allowable temperature 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.

4.2.5 Size. The NPS designation number shall be
shown.

4.2.6 Omission of Markings. On valves whose size or

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.

shar:ﬁJlijs_thﬂ_hud;LmaLkmgs_thﬂ;uhau_bﬁ_amﬁedmﬁTn_r_ i, i .
the fpllowing order: 4. ompliance. The "B16.34” ident]fication

(a) size

(b} rating

(c] material

(d) manufacturer's name or trademark

4.2.7 Ring-Joint Flange. Valves having ring-joint end
flanges shall have the edge (periphery) of each ring-joint
end [flange marked with the letter “R” and the corre-
sporjding ring-groove number. Groove numbers are
listed 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 accot-
dang¢e with the guidelines set out in ASME BPVE,
Section I, Part D, Mandatory Appendix 7.

4.2.9 Case Number. When a valve relies onand meets
the fequirements of a Case, the Case number shall be
included in the markings as “Case ##".

4.3 |Identification Plate

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

4.3.2 Pressure Markings. The identification plate shall
be njarked with the-applicable valve pressure rating at
38°Q (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

marking of para. 4.4.1 designates that the valyewas manu-
factured in conformance with ASME B16:34.

5 MATERIALS

5.1 General

The body, bonnet or covet/body joint bolting, 4gnd body-
bonnet or cover bolting shall be constructed of materials
as listed in the respéctive ASTM specifications rg¢ferred to
in Table 1. Identical materials in accordance wjth ASME
BPVC, Section Il may also be used for these parts.

5.1.1 Application. Itisnotrequired thatidentjcal mate-
rial orsmaterial form be used for body and bonnef or cover
parts.The rating applied, however, shall be basgd on the
valve body. The bonnet or cover shall be designed and
material selected so as to comply with the bgdy pres-
sure-temperature rating. Selection of stems, disks, and
other parts, such as bonnet gaskets and|bolting,
subject to pressure and other loading, must be consistent
with the applicable valve pressure-temperaturje 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 adcordance
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 refefrred to in
Table 1 shall be met, except that it is permissiblg to deter-
mine mechanical and chemical properties from|a master
heatandtousea 25 mm gagelength x 6.25 mm digmeter (1
in. x 0.25 in. diameter) tensile specimen in pldce of the

shall indicate these limitations on the identification plate.
Examples in this category are valves using elastomeric
gaskets or seating elements, valves with closure elements
designed for closure pressure differentials lower than the
basic rated pressure of the valve body, or valves using
carbon steel bonnet bolts such as ASTM A307, Grade B.

stamdard 2 tensite specimem A rasteT heat is
previously refined metal of a single furnace 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 investment 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 Table 1 shall be
met.
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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.

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

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
eguation shown in Mandatory Appendix VI (which

5.2 Material Selection

5.2.1 $ervice Conditions. Criteria for the selection of
materials are not within the scope of this Standard.
The posdibility of material deterioration in service and
the need| for periodic inspections is the responsibility
of the user. 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
BPVC, Sqction II, Part D, Nonmandatory Appendix A;
and AS BPVC, Section III, Division 1, Nonmandatory
Appendiy 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 lifted in the Notes to Table 1 and thé Notes in
Tables 2-1.1 through 2-3.19 (Tables 2-1.1C through
2-3.19C)

5.3 Ele¢trical Continuity

Interngl parts that are insulatéd from the valve body
may build up a static electfic)charge. An example is a
ball valvd with seats and séals of nonconductive materials.
When sefvice conditions(require electrical continuity to
prevent dtatic discharge; the user is responsible for speci-
fying static grourding.

5.4 Flange-Removal

When amemdftange eIToved fromnT a fianged-emnd
valve body casting to make a welding-end valve
casting, discontinuities may be observed that would
not have been detrimental in the flanged body casting.
The valve manufacturer that removes an end flange
from a valve body casting during the course of manufac-
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.

yield essentially the same result). Linear interpolation
may be used for wall thickness values intermediafe to
those listed or calculated. See Nonmandatdry, Appgndix
B, section B-4 for an explanation of thejinterpolation
procedure. The minimum thickness requiremen for
the body wall is applicable only as méasured from intgrnal
wetted surfaces. Minimum wall thickness determinption
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 accordance with the following requiremgents:

(a) The inside diameter, d, shall be the minijnum
diameter of the flow passage but not less than 906 of
the basic.inside diameter at the valve end subjeft to
the considerations listed in (b) through (f).

(B). For socket welding- and threaded-end valveq, the
socket or thread diameters and associated counterjores
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

ssavymeismessiomezrye a O ";"“"' .eter,
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.
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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 Nonmandatory Appendix B, para. B-4.4.

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
Tablg 3B. Minimum wall thickness requirements are ap-
plicaple to and measured from internally wetted surfaces,
e.g, iip to the point where the body-bonnet seal is affected.
Bgyond the aforementioned 1.1,/dt,, 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 using an
apprppriate diameter d”.
For 150 < Class < 2500

2d’

d/! —

For 2500 < Class < 4500

/ P
d’ = d—[27 +:0 )

48 500

where P, is the pressure class designation as defined in
Noninmandatory AppendixB)para. B-1.3, d’is the body neck
inside diameter, and d®is'the diameter used to determine
body neck wall thickness requirement beyond that

requjred for thexI'1,/dt,, region.

(b) For thedspecial case where d’ > 1.5d, it is necessary
that the wallthickness be equal to or greater than ¢’ for the
entirfe bedy neck length having diameter d’, including the

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).

6. i i .
OT the special case of a body neck in wihjich 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 or/greatgr than t,,
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 lenigth 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 préssure-temperature rating class degignation,
P, and ‘minimum wall thickness, t,,, for thrdaded- or
welding-end valves with intermediate pressurje ratings
shall\be determined in accordance with Nonmandatory
Appendix B, para. B-4.3. For Class 400 flarjged-end
valves the minimum wall thickness, t,,, and the inter-
mediate pressure ratings shall be determined by interpo-
lation in accordance with Nonmandatory Appendix B,
para. B-4.3.

6.1.5 Contours at Body Ends. Contours at vglve body
ends shall be in accordance with the following require-
ments:

(a) Buttwelding Ends. The weld preparatfion (see
para. 6.2.1) shall not reduce the body wall thigkness to
less than the values required by para. 6.1.1|or para.
6.1.4 within a region closer to the outside sphrface of
the body neck than t,, measured along the run flirection.
The transition to the weld preparation shall bg gradual,
and the section must be essentially circular thjough the
entire length of the transition. Sharp discontinuities or
abrupt changes in sections that infringe into the §ransition
shall be avoided, except that test collars or banfls, either
welded or integral, are allowed. In no case shall the thick-
ness be less than 0.77t,, at a distance of 2t,,, from the weld

aforementioned 1.1./df,, Tegion.

(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

<

(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
by a circle-whese-diameteris-no-greaterthan0-35< ot
Forvalvelbody necks, use d,=d’and t, = t’(see para. 6.1.3).
For all other local areas, use d, = d (see para. 6.1.2) and
t, = t,, (dee para. 6.1.1 or para. 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,/d,t,.

6.1.7 Additional Metal Thickness. Additional metal
thicknesp needed, e.g., for assembly loads, actuating
(closing and opening) loads, shapes other than circular,
and stresp concentrations, must be determined by individ-
ual manufacturers since these factors vary widely. In par-
ticular, irfclined stem valves, intersections and openings in
enlarged|body cavities, and some types of fabricated body
valves mlay require additional reinforcement to assure
adequatd strength and rigidity.

6.2 End Dimensions

6.2.1 Buttwelding Ends. Unless otherwise specified by
the purcljaser, the details of the welding-end preparation
shall be Jn accordance with ASME B16.25 with

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

Size Tolerance for Dimensien B,

mm (in.)
INPS < 10 + 1.0 (+ 0.03)
12|< NPS < 18 + 2.0 (£ 0.06)
20 < NPS + 3.0, - 2.0y(+ 0.12, - 0.06)

(b) th¢ outside diametertat,welding ends (denoted as
dimensign A in ASME B1625) having a value not less than
that shoyn for wrought or fabricated components.

In all cgses, the thiekness of the body run or nozzle tran-
sition (see para.«©.5) starting at a distance 2t,, from the
buttweldng end;' shall be no less than 0.77¢,,.

6.2.2 Flanged Ends. Flanged ends shall be prepared

tive thread engagement, not including the chamfered
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-

i e i e wi able 4.

dlcd COUNLEerpore, Ssnall pc 11 4 Qraan A1

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 extending ovep the
length of an internal thread, including any tap bore or
counterbore, shall be in accordance with Tabje 4.
Thread lengths and gaging requirements shall be in afcor-
dance with ASME B16.11.

6.2.5 Intermediate Rated Socket Welding|and
Threaded-End Valves. The’minimum socket wall thick-
ness and the minimum threaded-end wall thicknegs for
valves with intepmediate ratings may be determlined
by interpolatiofitusing the method of para. 6.1.4 ysing
wall thickness/values from Table 4.

6.2.6 ¢End to End. End-to-end dimensions and fade-to-
face dimensions for buttwelding-end valves ang for
flanged-end valves shall be in accordance with ASME
B16.10 or other dimensions by agreement between mjanu-
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-

with flange facing, nut-bearing surfaces, outside diameter,
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
Aor Series 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-

dance with ASME BPVC, 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 dUxiliary connection or 3.2 mim
is grpater.

1n.), whichever

6.B.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
diamnteters shall be not less than those shown in Figure 4,
and the height shall provide metal thickness to satisfy the
requirements of Figure 3 or Figure 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 Y
4<NPS<8 %
8 < NPS 1

6.3.7 Designating Locations. A means of designating
locatjions for auxiliary connections for some valvé types is
shown in Figure 1. A letter designates each ef.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

Vqlves with bolted or threaded bonnet or cover joints or
bodyf joints shall meet the following tensile or shear area
requjrements.

6..1 Bonnet.or Cover Joints. Valve bonnet or cover
joints, the joints, between a valve body and a bonnet or
covef are joihts that are not subject to direct piping loads.

#A4.1/1 Bolted Bonnet or Cover Joints. Where

1

Ay = 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)
allowable DOIt Stress a Pa (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
ASME BPVC, Section II, Part D¢using the lisfings for
Section VIII, Division 1, or Séection 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 covers, are joined to valve bodies by means
of threads, thread shear area, at a minimym, shall
satisfy thedollowing:

A
P—> < 4200
A

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:
i
P— < K58, < 7000
Ap

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

bonnets-er-—coversarefoinedto—valvebodiesbymeans
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
P—S < KS, < 9000
Ap

where
A, = total effective bolt tensile stress area

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:

A
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
adjacent piping for the following pipe schedules:

manufacfurers.

6.5 Stems

Stems,|variously referred to as spindles, shafts, or pins,
are colle¢tively identified herein as stems.

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., glajd) alone.

6.5.
including

.2 Retention by Closure Member. Valves,
those intended for isolation, regulation, or

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 deteriorationor the
need for [periodic inspections. See para. 5.2.1.

6.5.2 Position Indication. Valves ofthe quarter-turn
type (e.g|, ball, plug, or butterfly) shall;iave a means to
indicate|the ball, plug, or disk/position. The design
shall be[such that the compdnents of the indicating
means cannot be assembled to falsely indicate the
valve op¢n or closed positien.

6.6 Installation Limitations

bingle Flange Installation. Flanged and wafer or
valyes' are intended for installation between
flange pajirSyThese valves, however, can also be designed
dUIOII d24dll d [Ng1E dange 10r [ ['[
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

Pressure Class Valve Size, NPS Pipe S¢hedule
150 2 <NPS<24 40
300 2 <NPS<24 80
600 2<NPS<6 80
600 8 < NPS< 14 100

For other valve sizes and préssure classes, pipe ifside
diameter and disk clearance\shall be as agreed betyveen
manufacturer and purchaser.

6.7 Wafer or Flangeless Valves

The design.ofvalves that can be bolted between flgnges
or against a\flange (e.g., butterfly valves) shall confom to
the applicable requirements for flanged valves andl the
requirements of (a) through (f) (see Figure 2).

(a@). The design shall provide for boltup using all df the
belt holes and bolt circle of the specified flange.

(b) Bolt holes, parallel to the body run, may be ejither
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 eitfjer 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 holes
parallel to the body run shall not be less than 0.25¢,, Qut in

cte -1 e eimmret and

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, s
NPS < 2 15
2', <NPS <8 30
10 < NPS <18 60
20 < NPS 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, s
NPS <2 15
2% <NPS<6 60
8 < NPS <12 120
14 < NPS 300

7.1.3 Acceptability. Visually detectable leakage
thropgh the pressure boundary is not acceptable. The
pregsure boundary includes, along with the body;
bonijet, or cover, all gasketed joints; however, leakage
thropgh the stem seals or stem packing shall,iot be
causep for rejection. Stem seals or stem packingexempted
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

7.2.1 Closure Test Pressure, Each valve designed for
shutjoff or isolation service, such as a stop valve, and each
valv¢ designed for limiting/flow reversal, such as a check
valv¢, shall be givepa‘closure test. The closure test shall
follow the shell test except that for valves NPS 4 and
smalller with ratings Class 1500 and lower the closure
test may precede the shell test when a gas closure test
is used. Thetest fluid shall be as in para. 7.1. The test pres-

VValve Closure Tests

7.2.3 Closure Test Acceptance. Closure test leakage
acceptance criteria shall be by agreement betwepn manu-
facturer and purchaser. Closurectightness requirements
vary with intended service application and are fherefore
not within the scope of this,Standard. For guidarjce in this
regard, a purchaser hasyawariety of referende testing
sources from which to.select closure test criferia. For
example, see API Std~598, ISO 5208, or MSS Sk-61.

7.2.4 Double Seating. For valves of the doub
type, such as.iost gate-and-ball valves, the test|
shall be applied successively on each side of t
valve.<Fhe closure test shall include a method
thethbody cavity between the seats and thg
cavity with test fluid. As an alternative me
vadlves with independent double seating [such as
double disk gate valves), the pressure may b¢ applied
inside the bonnet or body with the disks closed.

e seating
pressure
e closed
that fills

bonnet
hod, for

7.2.5 Directional Seating. For other valve tlypes, the
test pressure shall be applied across the| closure
member in the direction producing the most adverse
seating condition. For example, a globe valve 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 conformir
Standard in all respects, except that they are
for operating conditions that have the pressure
tial across the closure member limited to values
the 38°C (100°F) pressure rating and havd closure
members and/or actuating devices (direct, mgchanical,
fluid, or electrical) that would be subject to damage at

g to this
designed
differen-
less than

sureshallbe not less than 110% of the 38°C (100°F) pres-  high differential pressures, shall be tested as described
suret atius except thatatthemantfacturer's optioma gas 1T the preceding paragrapis except that t

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.

11

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).°

® 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.

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

(b) cHemical corrosion protection treatment is
permittedl

(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, hay be painted or coated prior to final testing
in accordance with para. 7.1

8 REQL]:REMENTS FOR SPECIAL CLASS VALVES
8.1 Sco

This s¢ction 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.

e

8.2 Genleral

Nondeptructive examinations shall be pefforimed on the
cast, forged, rolled, wrought, or fabricated material after
heat tregdtment 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 sfirface 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, fornbolting, packing, stems, or auxiliary
connectigns.

8.3 Required’Examination

film coverage is required, is expressed in multiples of
tm where t,, is the minimum wall thickness requirement
as determined by para. 6.1. The value for film coverage of A
is intended to be the greater of 3¢, 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 19.
For example, in Figure 12 the body neck or run sections
may not accommodate the full value of A as defined. In
Y provljding
film coverage substantially as shown in the sketches![Also,
if the full defined coverage width A would result in'th¢ film
running substantially into an adjacent fillet"or cfjotch
section, the value of A may be reducéd,to a pradtical
maximum value. Small variation's™in coveragq are
permitted when necessary to accommodate standard
film sizes. Film coverage shall iriclude the following afreas:
(a) Body
(1) a band around éach weld end extending jpack
from the body end a distance equal to the greatpr of
3ty or 70 mm (2.75¢n)
(2) a band_around the body neck extending down
from the top,efi\body on pressure seal valves and from
back of the flange on bolted bonnet valves a distance
equal togthe' greater of 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 greater of
3ty 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 fof
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.)

8.3.1.2 Surface Examination. All exterior and 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

flat

8.3.1 5

8.3.1.1 Radiographic Examination. The radiographic
procedures and acceptance standards to be used shall be
in accordance with Mandatory Appendix 1. Body and
bonnet or cover sections requiring radiography are as
given in this paragraph and as shown typically in
Figures 7 through Figure 19. For body and bonnet config-
urations not represented, it is permissible to construct a
composite coverage area based on these illustrations and
the descriptions that follow. The distance A over which

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 19.
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-

BPVC, Section VIII, Division 1, in a manner that results
in a weld joint efficiency of 1.0. These requirements
are not applicable to welds such as may be used for back-
seat bushings, seat rings, lifting lugs, and auxiliary connec-
tions.

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

grap ir‘a"y evamined-in accordancesaith the. pvnrnr]ln'n

and hcceptance standards in Mandatory Appendix L. of surface defects to an acceptable level does nof result in
(1) body: cylindrical sections at run ends and body ~ reducing wall thickness below an acceptable Value, the

neck area shall be blended smoothly into the’surrounding
(2) bonnet: ring section excluding stuffing box and ~ Surface.

yoke arms 8.4.2 Repair by Welding. Whetedefect removfal results
(3) cover inawall thickness below an ageeptable value, thefresultant

(-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
requiirements of para. 8.3.1.1. Subsurface linear indica-
tionqg are unacceptable when they exceed

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

.3.2.2 Surface Examination. All exterior and all
accelsible 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
examination or a liquid penetrant/examination. Table 1,
Groyps 2 and 3 materials shall be'given a liquid penetrant
examination. Magnetic particle examinations shall be in
accofdance with the précedure and acceptance standards
of Mandatory AppendixIl. Liquid penetrant examinations
shalllbe in accordange with the procedure and acceptance
stanglards of Mandatory Appendix III.

.B.3 Welded Fabrication. Bodies and bonnets made
reld-assembly of segments of castings, forgings,
tabular products, or plates, or combinations
thereof, including fabrication welds, shall be examined
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 ASME

13

cavity shall, at the manufagturet's discretion, be
or be repaired by welding, in accordance
following requiremerits;

(a) The welding procedure and welding opdrator are
qualified in accordance with ASTM A488 or ASME BPVC,
Section IX.

(b) Weld repairs to fabrication welds arelmade in
accordance with ASME BPVC, Section VIII, Division 1.

(¢). Weld repairs are heat treated in accordgnce with
the postweld heat treatment requirements jof ASME
BPVC, Section VIII, Division 1, Subsection C. The exemp-
tions applicable to fabrication welds including groove,
fillet, and circumferential butt welds also ppply to
repair welds. Postweld heat treatment (solution treat-
ment) of repair welds in austenitic stainless|steels is
neither required nor prohibited except 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 original examination.

(e) Weldrepairs made asaresultofradiographic exam-
ination-shall be radiegraphed-alterwelding-The accep-
tance standards for porosity and slag inclusion in
welds shall be in accordance with ASME BPVC, Section
VII], Division 1, UW-51.

scrapped
vith the
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Figure 1 Method of Designating Location of Auxiliary Connections When Specified
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(b) Check Valve

G

Aand B
(e) Globe Valve

(c) Ball Valve

NOTE:~These sketches represent valves with symmetrical shapes. Sketches are illustrative only and do not imply desig
para. 6.3.7).
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Figure 2 Butterfly Valve Body

Blind axial hole—\

/— Stem bore

< d' )| ~<~—n
i L
Blind axial hale | I @
other than \//
fonge ot —
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

15
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Figure 3 Thread Length for Auxiliary Connections

%

>

A

A
VWAV
AAAAA

Connection Size, Minimum Effective

NPS Thread Length, T, mm (in.)
A 10.5 (0.41)

Y% 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)

NOTES:

nimum thread lengths are for effective threads in accordance with the effective external pipe thread length as given in ASME B}

Figure 4 Bosses for Auxiliary Connections

| J A
R
|
Connection Size, Nominal Boss
NPS Diameter, J, mm (in.)

) 31 (1.25)
Y 38 (1.50)
A 44 (1.75)

1 53 (2.12)
1%, 63 (2.50)
1Y, 69 (2.75)

2 85 (3.38)

NOTE: See para. 6.3.5.

16
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Figure 5 Socket Welding for Auxiliary Connections

.

5
| vy
A | (
W T—1.5 mm (0.06 in.) min.
Connection Size, Minimum Socket Diameter, Minimum Socket Depth,

NPS A, mm (in.) B, mm (in.)

A 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) 7.970.31)

GENHRAL NOTE: See para. 6.3.3.

Figure 6 Butt Welding for Auxiliary Connections

7-~—-\_~7—'

GENHERAL NOTE: See para. 6.3.4.

17
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Figure 7 Gate Body (Pressure Seal Bonnet)

Typical casting sections showing required radiographic examination

> <

AN A

X
Section X-X Bonnet

A <—

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

Figure 8 Y Pattern Globe Body (Pressure Seal Bonnet)

D -

N
T_X+_ /

A
\/ Section X-X Bonnet

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

18
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Figure 9 Angle Body (Pressure Seal Bonnet): Bonnet Same As Y Pattern Globe

> -

A —-—

Section X-Xand Y-Y

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

Figure 10 Elbow Down (Pressure Seal’Bonnet)

Section X-X

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

19
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Figure 11 Gate Body (Flanged Bonnet)

| - N\

X
< A =

L RO
.l - %/

12229—% KX]_W s A}

4

Section X-X Bonnet

A<—

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

Figure 12 Globe Body (Flanged Bonnet)

D -

m | —& /135 deg)/

O e
X

—=A \Y- Section X-X Section Y-Y

GENERAL NOTE: Fop“definition of 4, see para. 8.3.1.1.
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Figure 13 Butterfly Body

GENH

A <
A < N\ /S A
/ e \ ﬁ
Qteg 8 90 deg - -—0 5
aed 7 N 4 g B
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RAL NOTE: For definition of 4, see para. 8.3.1.1.

<
|———->)>
L]

<

Figure 14 Plug Body

A <

GENE

RAL NOTE: For“definition of A, see para. 8.3.1.1.

Section W-Wand Z-Z

Section X-X

Section X-X and )

90 deg—|

SRY

[-Y
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Figure 15 Conduit Gate Body (Pressure Seal Bonnet)

I
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] | PSR

Section X-X

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

Figure 16 Dished Cover

N

GENERAL NOTE: For definition of 4,'seé para. 8.3.1.1.

Figure 17 Flat Cover

- L I
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Figure 18 Top Entry Ball Valve

‘L] 55

i
|
|
%J::r\—' ae

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

Figure 19 Swing Check

Section X-X

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

A< ~ L :’A’A.” g
X<J' L_f_ i—»Y Section X-Xand Y-Y

Section Y-Y
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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 50.1 100.2 150.4 250.6 417.7 751.9
100 17.7 46.6 93.2 139.8 233.0 388.3 699.0
150 15.8 45.1 90.2 135.2 225.4 375.6 676.1
200 13.8 43.8 87.6 131.4 219.0 36510 657.0
250 12.1 419 83.9 125.8 209.7 3495 629.1
300 10.2 39.8 79.6 119.5 199.1 331.8 597.3
325 9.3 38.7 77.4 116.1 193.6 322.6 580.7
350 8.4 37.6 75.1 112.7 187.8 313.0 563.5
375 7.4 36.4 72.7 109.1 181.8 303.1 545.5
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 4315
450 4.6 23.0 46.0 69.0 115.0 191.7 345.1
475 3.7 17.4 34.9 52.3 87.2 145.3 261.5
500 2.8 11.8 23.5 35.3 58.8 97.9 176.3
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
-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 51.6 103.3 154.9 258.2 430.3 774.5
150 19.6 51.0 102.1 153.1 255.2 425.3 765.5
200 19.4 50.6 101.1 151.7 2529 4214 758.6
250 19.4 50.5 101.1 151.6 252.6 421.1 757.9
300 19.4 50.5 101.1 151.6 252.6 421.1 757.9
325 192 50.1 100.2 150.3 250.6 417.6 751.7
350 18.7 48.9 97.8 146.7 244.6 407.6 733.7
375 18.1 47.1 94.2 141.3 235.5 392.5 706.5
400 16.6 43.4 86.8 130.2 217.0 361.7 651.0
425 13.8 36.0 71.9 107.9 179.8 299.6 539.3
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 3269
566 56 T4F 254 4t 735 1224 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.

(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.

31


https://asmenormdoc.com/api2/?name=ASME B16.34 2020.pdf

ASME B16.34-2020

Table 2-1.1C 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
400 260 680 1,360 2,035 3,395 5,655 10,184
300 230 655 1,310 1,965 3,270 5,450 9,811
400 200 635 1,265 1,900 3,170 5,280 9,50
500 170 605 1,205 1,810 3,015 5,025 9,04
400 140 570 1,135 1,705 2,840 4,730, 8,511
450 125 550 1,100 1,650 2,745 4575 8,24
700 110 530 1,060 1,590 2,655 4,425 7,96
7150 95 505 1,015 1,520 2,535 4,230 7,61
400 80 410 825 1,235 2,055 3,430 6,17
450 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 2,05
1,p00 20 85 170 255 430 715 1,28

B — Special Class

Température, Working Pressure by Class, psig

F 150 300 600 900 1500 2500 4500
-20 fo 100 290 750 1,500 2,250 3,750 6,250 11,25
200 290 750 1,560 2,250 3,750 6,250 11,25
300 285 740 1,480 2,220 3,700 6,170 11,107
400 280 735 1,465 2,200 3,665 6,105 10,99
J00 280 735 1,465 2,200 3,665 6,105 10,991
00 280 735 1,465 2,200 3,665 6,105 10,991
450 275 715 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 9,51
g400 195 515 1,030 1,545 2,570 4,285 7,711
450 155 400 795 1,195 1,995 3,320 5,98
900 110 285 575 860 1,435 2,395 4,30
950 65 170 345 515 855 1,430 2,57
1,p00. 40 105 215 320 535 895 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) 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 2-1.2 Ratings for Group 1.2 Materials

A106 Gr. C (1) A203 Gr. E (2) A350 Gr. LF6 ClL 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 50.2 100.3 150.5 250.8 418.1 752.6
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 85.7 128.6 214.4 3574 642.6
325 9.3 41.4 82.6 124.0 206.6 3443 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 69.4 104.2 173:6 289.3 520.8
425 5.5 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 51.3 85.4 142.4 256.3
500 2.8 11.6 23.2 34.7 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, 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 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
350 19.8 51.1 102.2 153.3 255.5 425.8 766.4
375 19.3 48.4 96.7 145.1 2419 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
536 37 T4 48 222 369 66 110.8
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.

(4) Not to be used over 345°C.
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Table 2-1.2C 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 10,921
400 200 705 1,405 2,110 3,520 5,865 10,557
00 170 665 1,330 1,995 3,325 5,540 9,961
400 140 605 1,210 1,815 3,025 5,040 9,07
450 125 590 1,175 1,765 2,940 4,905 8,821
700 110 555 1,110 1,665 2,775 4,630 8,33
750 95 505 1,015 1,520 2,535 4,230 7,61
g400 80 410 825 1,235 2,055 3,430 6,17
g50 65 320 640 955 1,595 2,655 4,784
900 50 225 445 670 1,115 1,855 3,341
950 35 135 275 410 685 1,145 2,059
1,000 20 85 170 255 430 715 1,28]

B — Special Class

Tempkprature, Working Pressiire by Class, psig

F 150 300 600 900 1500 2500 4500
-20 fo 100 290 750 1,500 2,250 3,750 6,250 11,25
400 290 750 1,500 2,250 3,750 6,250 11,25
300 290 750 1,500 2,250 3,750 6,250 11,25
400 290 750 1,560 2,250 3,750 6,250 11,25
j00 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
450 290 750 1,500 2,250 3,750 6,250 11,25
700 280 715 1,425 2,140 3,565 5,940 10,69
7150 280 635 1,270 1,905 3,170 5,285 9,51§
g00 255 515 1,030 1,545 2,570 4,285 7,711
g50 200 400 795 1,195 1,995 3,320 5,98
900 140 280 555 835 1,395 2,320 4,18
950 85 170 345 515 855 1,430 2,57
1,000 55 105 215 320 535 895 1,607

NOTES:

(1) Not tolbe~used-over-866<-

(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 2-1.3 Ratings for Group 1.3 Materials

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

A672 Gr. C65 (1)

A675 Gr. 70 (1), (4), (5)

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 90.7 136.0 226.7 377.8 680.1
150 15.8 439 879 131.8 219.7 366.1 659.1
200 13.8 42.5 85.1 127.6 212.7 354.4 638.0
250 121 40.8 81.6 122.3 203.9 339.8 611.7
300 10.2 38.7 77.4 116.1 193.4 3224 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 69.9 104.9 174.9 291.4 524.6
400 6.5 32.6 65.2 97.9 163.1 2719 189.3
425 5.5 27.3 54.6 81.9 136.5 227.5 109.5
450 4.6 21.6 43.2 64.8 107.9 179.9 323.8
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
Temperature, Working Pressures by Class, bar
°C 150 300 600 900 1500 2500 4500
-29 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 2040 48.0 96.0 144.1 240.1 400.1 720.3
250 20:0 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
425 7+ 34+ 683 024 766 2844 511.9
450 13.5 27.0 54.0 81.0 134.9 2249 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
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Table 2-1.3 Ratings for Group 1.3 Materials (Cont’d)

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
(3) Not to

be used over 345°C.
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.

Permi
(7) Usen
(8) Thedgq
added

sible, but not recommended for prolonged usage above 470°C.

rmalized and tempered material only.

iberate addition of any element not listed in ASTM A217, Table 1 is prohibited, except that calcium (Ca) and manganesé (Mn) nf
for deoxidation.
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Table 2-1.3C 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), (5)

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 9,905
300 230 640 1,275 1,915 3,190 5,315 9,565
400 200 615 1,230 1,845 3,075 5,125 9,225
500 170 585 1,175 1,760 2,930 4,885 8,795
600 140 550 1,105 1,655 2,755 4,595 8,270
650 125 535 1,065 1,600 2,665 4,440 7,990
700 110 510 1,025 1,535 2,560 4,270 7,685
750 95 475 955 1,430 2,385 3,970 7,150
800 80 390 780 1,175 1,955 3,255 5,865
850 65 300 595 895 15490 2,485 4,475
900 50 200 405 605 1,010 1,685 3,035
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 Pressure by Class, psig
°F 150 300 600 900 1500 2500 1500
-20 to 100 290 695 1,395 2,090 3,480 5,805 0,445
200 290 695 1,395 2,090 3,480 5,805 0,445
300 290 695 1,395 2,090 3,480 5,805 0,445
400 290 695 1,395 2,090 3,480 5,805 0,445
500 290 695 1,395 2,090 3,480 5,805 0,445
600 290 695 1,395 2,090 3,480 5,805 0,445
650 290 695 1,390 2,080 3,470 5,780 0,405
700 280 660 1,320 1,985 3,305 5,510 9,915
750 280 595 1,190 1,785 2,980 4,965 8,935
800 245 490 975 1,465 2,445 4,070 7,330
850 185 375 745 1,120 1,865 3,105 5,595
900 125 255 505 760 1,265 2,105 3,795
950 85 170 345 515 855 1,430 2,570
1,000 55 105 215 320 535 895 1,605
NOTHS:
(1) Upen prolonged exposure to temperatures above 800°F, the carbide phase of steel may be converted to graphite. Permissiljle, 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 Kkilled steel containing not less than 0.10% residual silicon be used.
(6) Uponprolonged 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.

(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 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
b0 16.0 41.8 83.5 125.3 208.9 348.1 626.4
100 14.9 38.8 77.7 116.5 194.2 323.6 5824
150 14.4 37.6 75.1 112.7 187.8 313.0 563.4
400 13.8 36.4 72.8 109.2 182.1 303.4 546.7
450 12.1 349 69.8 104.7 174.6 291.0 523.7
300 10.2 33.2 66.4 99.5 165.9 27615 497.7
325 9.3 32.2 64.5 96.7 161.2 268.6 483.1
350 8.4 31.2 62.5 93.7 156.2 260.4 468.7
375 7.4 30.4 60.7 91.1 151.8 253.0 455.3
400 6.5 29.3 58.7 88.0 1467 244.5 440.1
425 5.5 25.8 51.5 77.3 128.8 214.7 386.9
450 4.6 214 42.7 64.1 106.8 178.0 320.4
475 3.7 14.1 28.2 42.3 70.5 117.4 211.4
400 2.8 10.3 20.6 30.9 51.5 85.9 154.4
438 1.4 5.9 11.8 17.7 29.5 49.2 88.4
B — Special Class
Tempgprature, Working Pressures by Class, bar
PC 150 300 600 900 1500 2500 450(
-29|to 38 17.0 44.3 886 133.0 221.6 369.4 664.9
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
400 17.0 443 88.6 133.0 221.6 369.4 664.9
450 17.0 443 88.6 133.0 221.6 369.4 664.9
joo 16.5 43.0 86.0 129.0 215.0 358.3 644.9
325 16.1 42.0 83.9 125.9 209.9 349.8 629.6
350 15.6 40.7 81.4 122.1 203.4 339.1 610.3
475 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
425 12.4 323 64.6 96.9 161.5 269.2 484.5
450 10.2 26.7 53.4 80.1 133.5 222.5 400.5
475 6.8 17.6 35.2 52.9 88.1 146.8 264.3
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.

(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 2-1.4C 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
1,000 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
-20 to 100 245 645 1,285 1,930 3,215 5,355 0,645
200 245 645 1,285 1,930 3,215 5,355 0,645
300 245 645 1,285 1,930 3,215 5,355 0,645
400 245 645 1,285 1,930 3,215 5,355 0,645
500 245 645 1,285 1,930 3,215 5,355 0,645
600 235 615 1,230 1,850 3,080 5,135 0,240
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
1,000 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 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 7101
400 13.8 45.8 91.6 137.4 229.0 381.7 687.1
450 121 44.5 89.0 133.5 222.5 370.9 667.4
j00 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.
400 6.5 36.5 73.3 109.8 183:1 304.9 548.9
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.
475 3.7 31.7 63.4 95.% 158.2 263.9 474.4

00 2.8 24.1 48.1 72.2 120.3 200.5 361.
438 1.4 11.3 22.7 34.0 56.7 94.6 170.2

B — Special-€Class
Tempprature, Working Pressures by Class, bar

PC 150 300 600 900 1500 2500 450(
-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 18.4 48.0 96.0 144.1 240.1 400.1 720.3
150 18.4 480 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
450 18.4 48.0 96.0 144.1 240.1 400.1 720.3
300 18.4 48.0 96.0 144.1 240.1 400.1 720.3
325 18.4 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 2-1.5C 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 Pressure by Class, psig

°F 150 300 600 900 1500 2500 1500

-20 to 100 265 695 1,395 2,090 3,480 5,805 0,445
200 265 695 1,395 2,090 3,480 5,805 0,445

300 265 695 1,395 2,090 3,480 5,805 0,445

400 265 695 1,395 2,090 3,480 5,805 0,445

500 265 695 1,395 2,090 3,480 5,805 0,445

600 265 695 1,395 2,090 3,480 5,805 0,445

650 265 695 1,395 2,090 3,480 5,805 0,445

700 265 695 1,395 2,090 3,480 5,805 0,445

750 265 695 1,395 2,090 3,480 5,805 0,445

800 265 695 1,395 2,090 3,480 5,805 0,445

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.
Permissibte; but ot Tecommmremdedfor protongeduseabove 875°F-
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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 81.3 121.9 203.1 338.6 609.4
50 15.6 40.6 81.3 121.9 203.1 338.6 609.4
100 15.6 40.6 81.3 121.9 203.1 338.6 609.4
150 15.6 40.6 81.3 121.9 203.1 338.6 609.4
300 13.8 40.6 81.3 121.9 203.1 338.6 609.4
450 12.1 39.8 79.5 119.3 198.8 331.4 596.4
300 10.2 38.7 77.3 116.0 193.3 322.1 579.9
325 9.3 38.1 76.1 114.2 190.3 3171 570.9
350 8.4 37.4 74.8 112.2 187.1 311.8 561.7
475 7.4 36.8 73.5 110.3 183.8 306.3 551.4

400 6.5 36.0 72.0 108.0 179.9 299.9 539.
425 5.5 35.1 70.0 105.1 17551 291.6 524.7

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
400 2.8 25.7 51.3 77.0 128.3 2139 384.9
438 1.4 13.9 279 41.8 69.7 116.2 209.7

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

PC 150 300 600 900 1500 2500 450(
-29(to 38 15.6 40.6 813 1219 203.1 338.6 609.4
50 15.6 40.6 81.3 121.9 203.1 338.6 609.4
100 15.6 40.6 81.3 121.9 203.1 338.6 609.4
150 15.6 40.6 81.3 121.9 203.1 338.6 609.4
400 15.6 40.6 81.3 1219 203.1 338.6 609.4
450 15.6 40.6 81.3 121.9 203.1 338.6 609.4
jo0 15.6 40.6 81.3 121.9 203.1 338.6 609.4
325 15.6 40.6 81.3 121.9 203.1 338.6 609.4
350 15.6 40.6 81.3 121.9 203.1 338.6 609.4
175 15.6 40.6 81.3 1219 203.1 338.6 609.4
400 15.6 40.6 81.3 121.9 203.1 338.6 609.4
425 15.6 40.6 81.3 121.9 203.1 338.6 609.4
475 15.6 40.6 81.3 121. 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

42


https://asmenormdoc.com/api2/?name=ASME B16.34 2020.pdf

ASME B16.34-2020

Table 2-1.6C Ratings for Group 1.6 Materials

A387 Gr. 2 Cl. 1 A387 Gr. 2 Cl. 2 A691 Gr. Cr

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 3,840
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 47455 8,025
750 95 525 1,045 1,570 2,615 4,355 7,840
800 80 510 1,015 1,525 2,540 4,230 7,610
850 65 485 975 1,460 2y435 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
B — Special Class
Temperature, Working Pressure by Class, psig

°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 3,840
300 225 590 1,180 1,770 2,945 4,910 3,840
400 225 590 1,180 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 3,840
700 225 590 1,180 1,770 2,945 4,910 3,840
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 3,840
900 225 590 1,180 1,770 2,945 4,910 3,840
950 150 395 790 1,185 1,970 3,285 5,915
1,000 95 255 505 760 1,265 2,105 3,795
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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. WCS (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 4294 773.0
1§50 15.8 50.3 100.3 150.6 250.8 418.2 752.
200 13.8 48.6 97.2 145.8 243.4 405.4 729.
250 12.1 46.3 92.7 139.0 231.8 386.2 694.
300 10.2 42.9 85.7 128.6 214.4 357.1 642.
325 9.3 41.4 82.6 124.0 206.6 3443 6109.
350 8.4 40.3 80.4 120.7 201.1 335.3 603.
375 7.4 38.9 77.6 116.5 194.1 323.2 581.
400 6.5 36.5 73.3 109.8 183.1 304.9 548.
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.
475 3.7 31.7 63.4 95.1 158.2 263.9 474.
500 2.8 26.7 53.4 80.1 133.4 222.4 400.
538 1.4 139 27.9 41.8 69.7 116.2 200.
550 1.4 (4) 12.6 25.2 378 63.0 105.0 188.
575 1.4 (4) 7.2 14.4 21.5 35.9 59.8 107.7
B — Special Class
Temp¢rature, Working-Pressures by Class, bar
C 150 300 600 900 1500 2500 450
-29|to 38 19.8 51.7 1034 155.1 258.6 430.9 775.
0 19.8 51.7 103.4 155.1 258.6 430.9 775.
0 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
0 19.8 51.7 103.4 155.1 258.6 430.9 775.7
50 19.8 51.7 103.4 155.1 258.6 430.9 775.1
19.8 51.7 103.4 155.1 258.6 430.9 775.7
19.8 51.7 103.4 155.1 258.6 430.9 775.7
50 19:8 51.5 102.8 154.3 257.1 428.6 771.4
75 193 50.6 101.0 151.5 252.5 420.9 757.4
19.3 50.3 100.6 150.6 251.2 4183 753.
19.0 49.6 99.3 148.9 248.2 413.7 744.
50 18.1 47.3 94.4 141.4 235.8 393.1 707.
75 16.4 42.8 85.5 128.2 213.7 356.3 641.
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.

(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 2-1.7C 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 4730 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 2435 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 1500 2,250 3,750 6,250 11,250
300 290 750 1,500 2,250 3,750 6,250 11,250
400 290 750 1,500 2,250 3,750 6,250 11,250
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 11,250
700 280 735 1,465 2,200 3,665 6,110 10,995
750 280 730 1,460 2,185 3,645 6,070 10,930
800 275 720 1,440 2,160 3,600 6,000 10,800
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
1,000 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 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. 2Y,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 41.9 83.9 125.8 209.6 349.4 628.9
100 15.2 39.6 79.2 118.7 197.9 329.8 593.
150 14.8 38.6 77.1 115.7 192.9 3214 578.
200 13.8 38.2 76.4 114.6 190.9 318.2 572.
250 12.1 38.2 76.3 114.5 190.8 317.9 572.
300 10.2 38.2 76.3 114.5 190.8 3179 572.
325 9.3 38.2 76.3 114.5 190.8 317.9 572.
350 8.4 38.0 76.0 114.0 189.9 316.5 569.
375 7.4 37.3 74.7 112.0 186.7 311.2 560.
400 6.5 36.5 73.3 109.8 183.1 304.9 548.
425 5.5 35.2 70.0 105.1 175.1 291.6 524.
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.
500 2.8 25.6 51.3 76.9 128.2 213.7 384.
538 1.4 14.9 29.8 44.7 74.5 124.1 2234
350 1.4 (2) 12.7 25.4 38.1 63.5 105.9 190.
g75 1.4 (2) 8.8 17.6 26.4 44.0 73.4 132.
400 1.4 (2) 6.1 12.1 18.2 30.3 50.4 90.
425 1.4 (2) 4.0 8.0 12.1 20.1 335 60.4
450 1.0 (2) 2.6 5.2 7.8 13.0 21.7 39.
B — Special Class
Tempprature, Working Pressures by Class, bar
PC 150 300 600 900 1500 2500 4500
-29|to 38 17.0 44.3 88.6 133.0 221.6 369.4 664.9
b0 17.0 44.3 88.6 132.9 2215 369.2 664.4
100 16.9 44.1 88.2 132.3 220.5 367.5 661.3
150 16.5 43.0 86.0 129.0 215.0 358.3 644.9
400 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
300 16.5 43.0 86.0 129.0 215.0 358.3 644.9
325 16.5 43.0 86.0 129.0 215.0 358.3 644.9
350 16.5 43.0 86.0 129.0 215.0 358.3 644.9
375 16.5 43.0 86.0 129.0 215.0 358.3 644.9
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 40.9 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
550 6.1 15.9 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
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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
600 2.9 7.6 15.1 22.7 37.8 63.0 113.5
625 1.9 5.0 10.1 15.1 25.1 419 75.4
650 1.2 3.3 6.5 9.8 16.3 271 48.8

NOTES:

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

(2) Fanged-end valve ratings terminate at 538°C.
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Table 2-1.8C Ratings for Group 1.8 Materials

A335 Gr. P22 (1)
A369 Gr. FP22 (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. 2Y,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
jOO 215 560 1,120 1,680 2,800 4,665 8,39
00 200 555 1,105 1,660 2,765 4,610 8,30
500 170 555 1,105 1,660 2,765 4,610 8,30
400 140 555 1,105 1,660 2,765 4,610 8,30
450 125 555 1,105 1,660 2,765 4,610 8,30
700 110 545 1,085 1,630 2,715 4,525 8,14
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
g50 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 4,78
1,p00 20 215 430 650 1,080 1,800 3,24
1,p50 20 (2) 145 290 430 720 1,200 2,16
1,100 20 (2) 95 190 290 480 800 1,44
1,150 20 (2) 60 125 185 310 515 92
1,00 15 (2) 40 75 115 190 315 56
B — Special-€Class
Température, Working Pressure by Class, psig
F 150 300 600 900 1500 2500 450
-20 fo 100 245 645 15285 1,930 3,215 5,355 9,64
200 245 640 1,285 1,925 3,210 5,350 9,62
300 240 625 1,245 1,870 3,120 5,195 9,35
400 240 625 1,245 1,870 3,120 5,195 9,35
500 240 625 1,245 1,870 3,120 5,195 9,35
400 240 625 1,245 1,870 3,120 5,195 9,35
450 240 625 1,245 1,870 3,120 5,195 9,35
700 240 625 1,245 1,870 3,120 5,195 9,35
750 240 625 1,245 1,870 3,120 5,195 9,35
800 240 625 1,245 1,870 3,120 5,195 9,35
g50 240 625 1,245 1,870 3,120 5,195 9,35
900 225 585 1,165 1,750 2,915 4,855 8,74
950 155 400 795 1,195 1,995 3,320 5,98
1,866 165 276 546 816 +356 2256 405
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
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 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 99.5 149.2 248.7 414.5 746.2
200 13.8 48.0 95.9 1439 239.8 399.6 719.4
250 12.1 46.3 92.7 139.0 231.8 38612 694.8
300 10.2 429 85.7 128.6 214.4 3571 642.6
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 77.6 116.5 193.1 323.2 581.8
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 95.1 158.2 263.9 474.8
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 12.7 254 38.1 63.5 105.9 190.6
575 1.4 (5) 8.8 17.6 26.4 44.0 73.4 132.0
600 1.4 (5) 6.1 12.2 18.3 30.5 50.9 91.6
625 1.4 (5) 4.3 8.5 12.8 21.3 35.5 63.9
650 1.1 (5) 2.8 5.7 8.5 14.2 23.6 42.6
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
50 198 51.7 103.4 155.1 258.6 430.9 775.7
100 19.8 51.7 103.4 155.1 258.6 430.9 775.7
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, 19.8 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 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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Table 2-1.9 Ratings for Group 1.9 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 4.2 11.0 22.0 33.0 55.0 91.7 165.1
600 2.9 7.6 15.3 229 38.2 63.6 114.5
625 2.0 5.3 10.6 16.0 26.6 44.4 79.9
450 1.4 3.5 7.1 10.6 17.7 29.5 53.2

NOTES:

(1) Use nqrmalized and tempered material only.

(2) Permigsible, but not recommended for prolonged use above 595°C.
(3) Not to|be used over 595°C.

(4) Thedd

added|for deoxidation.
(5) Flanggd-end valve ratings terminate at 538°C.

liberate addition of any element not listed in ASTM A217, Table 1 is prohibited, except that calcium (Ca) and manganese (Mn) n
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Table 2-1.9C 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 10,400
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 4730 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 2435 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
1,000 20 215 430 650 1,080 1,800 3,240
1,050 20 (5) 145 290 430 720 1,200 2,160
1,100 20 (5) 95 190 290 480 800 1,440
1,150 20 (5) 65 130 195 325 545 975
1,200 15 (5) 40 80 125 205 345 615
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 11,250
400 290 750 1,500 2,250 3,750 6,250 11,250
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 11,250
700 280 735 1,465 2,200 3,665 6,110 10,995
750 280 730 1,460 2,185 3,645 6,070 10,930
800 275 720 1,440 2,160 3,600 6,000 10,800
850 260 680 1,355 2,030 3,385 5,645 10,160
366 225 585 175 766 2935 4895 8,805
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
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Table 2-1.9C Ratings for Group 1.9 Materials (Cont’d)

NOTES:

(1) Use normalized and tempered material only.

(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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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 50.3 100.3 150.6 250.8 418.2 752.8
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 38612 694.8
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 1931 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 95.1 158.2 263.9 474.8
500 2.8 28.2 56.5 84.7 140.9 235.0 423.0
538 1.4 18.4 36.9 55.3 92.2 153.7 276.6
550 1.4 (5) 15.6 31.3 46.9 78.2 130.3 234.5
575 1.4 (5) 10.5 21.1 31.6 52.6 87.7 157.9
600 1.4 (5) 6.9 13.8 20.7 34.4 57.4 103.3
625 1.4 (5) 4.5 8.9 13.4 22.3 37.2 66.9
650 1.1 (5) 2.8 5.7 8.5 14.2 23.6 42.6
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
50 198 51.7 103.4 155.1 258.6 430.9 775.7
100 19.8 51.6 103.2 154.9 258.1 430.2 774.3
150 19.5 51.0 101.9 152.9 254.8 424.6 764.3
200 19.3 50.2 100.4 150.7 2511 4185 753.4
250 19.2 50.0 100.0 149.9 249.9 416.5 749.7
300, 19.1 49.8 99.6 149.3 248.9 414.8 746.7
325 19.0 49.6 99.2 148.8 248.0 413.3 743.9
350 18.9 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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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 33 8.6 17.2 25.8 43.0 71.7 129.1
625 21 5.6 11.2 16.7 279 46.5 83.7
450 1.4 3.5 7.1 10.6 17.7 29.5 53.

NOTES:

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

(2) Use n¢rmalized and tempered material only.

(3) Not to|be used over 595°C.

4
(5)

The ddliberate addition of any element not listed in ASTM A217, Table 1 is prohibited, except that calcium (Ca) and manganese (Mn) nf

added|for deoxidation.
Flangdgd-end valve ratings terminate at 538°C.
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Table 2-1.10C Ratings for Group 1.10 Materials

A182 Gr. F22 Cl. 3 (1)

A217 Gr. WC9 (2), (3), (4)

A387 Gr. 22 Cl. 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 10,585
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 4730 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 2435 4,060 7,305
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 20 265 535 800 1,335 2,230 4,010
1,050 20 (5) 175 350 525 875 1,455 2,625
1,100 20 (5) 110 220 330 550 915 1,645
1,150 20 (5) 70 135 205 345 570 1,030
1,200 15 (5) 40 80 125 205 345 615
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
300 285 740 1,480 2,220 3,695 6,160 11,090
400 280 730 1,455 2,185 3,640 6,065 10,915
500 280 725 1,450 2,175 3,620 6,035 10,865
600 275 720 1,440 2,165 3,605 6,010 10,815
650 275 715 1,430 2,145 3,580 5,965 10,735
700 270 705 1,415 2,120 3,535 5,895 10,605
750 270 705 1,415 2,120 3,535 5,895 10,605
800 270 705 1,415 2,120 3,535 5,895 10,605
850 260 680 1,355 2,030 3,385 5,645 10,160
366 236 666 1266 1866 3,660 5,666 9,000
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
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Table 2-1.10C Ratings for Group 1.10 Materials (Cont’d)

NOTES:

(1) Permissible, but not recommended for prolonged use above 1,100°F.

(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.

56


https://asmenormdoc.com/api2/?name=ASME B16.34 2020.pdf

ASME B16.34-2020

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 51.7 103.4 155.1 258.6 430.9 775.7
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 2434 4054 729.8
250 12.1 46.3 92.7 139.0 231.8 386.2 694.8
300 10.2 429 85.7 128.6 214.4 357.1 642.6
325 9.3 41.4 82.6 124.0 206.6 3443 619.6
350 8.4 40.3 80.4 120.7 2031 335.3 603.3
375 7.4 389 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 95.1 158.2 263.9 474.8
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 2257 34.0 56.7 94.6 170.2
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) 34 6.1 9.2 15.4 25.6 46.1
B — Special Class
Tlemperature, 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 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
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 99.3 148.9 248.2 413.7 744.6
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
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
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B — Special Class

Temperature, Working Pressures by Class, bar
°C 150 300 600 900 1500 2500 4500
550 5.4 14.2 28.4 42.6 70.9 118.2 212.8
575 49 12.8 25.5 38.3 63.9 106.4 191.6
600 3.4 8.9 17.8 26.7 44.4 741 133.3
625 2.5 6.6 13.3 19.9 33.2 55.3 99.6
450 1.5 3.8 7.7 11.5 19.2 32.0 57.

NOTES:

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

(2) Upon
Perm

(3) Not to

(4) Upon

recom
(5) Flangsg

brolonged exposure to temperatures above 470°C, the carbide phase of carbon-molybdenum steel may be converted to gra
igsible, but not recommended for prolonged use above 470°C.
be used over 370°C.
brolonged exposure to temperatures above 470°C, the carbide phase of steel may be converted to graphite. Permissible, b
mended for prolonged usage above 470°C.
d-end valve ratings terminate at 538°C.
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Table 2-1.11C 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, 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 1,345 2,245 3,745 6,735
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) 165 330 495 825 1,370 2,470
1,100 20 (5) 110 220 330 550 915 1,645
1,150 20 (5) 80 165 245 410 685 1,235
1,200 15 (5) 45 90 135 225 370 670
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 11,250
400 290 750 1,500 2,250 3,750 6,250 11,250
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 11,250
700 280 735 1,465 2,200 3,665 6,110 10,995
750 280 730 1,460 2,185 3,645 6,070 10,930
800 275 720 1,440 2,160 3,600 6,000 10,800
856 266 686 355 2036 3,385 5645 0,160
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 2-1.11C 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.

(5) Flanged-end valve ratings terminate at 1,000°F.
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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. P5b A387 Gr. 5 ClL. 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 41.6 83.3 1249 208.2 347.0 624.7
100 14.7 38.3 76.5 114.8 191.3 318.9 574.0
150 14.2 37.0 74.0 111.0 185.1 308.4 555.2
200 13.8 36.6 73.3 109.9 183.1 3052 549.4
250 12.1 36.4 72.7 109.1 181.8 303.0 545.4
300 10.2 359 71.8 107.7 179.5 299.2 538.5
325 9.3 35.6 71.2 106.8 178.0 296.6 534.0
350 8.4 35.2 70.4 105.5 1759 293.2 527.7
375 7.4 34.6 69.3 103.9 1732 288.6 519.5
400 6.5 339 67.7 101.6 169.3 282.1 507.8
425 5.5 32.8 65.7 98.5 164.2 273.6 492.5
450 4.6 31.7 63.4 95.1 158.5 264.1 475.4
475 3.7 27.3 54.5 81.8 136.3 227.1 408.8
500 2.8 21.4 42.8 64.1 106.9 178.2 320.7
538 1.4 13.7 27.4 41.1 68.6 114.3 205.7
550 1.4 (1) 12.0 242 36.1 60.2 100.4 180.7
575 1.4 (1) 8.9 178 26.7 44.4 74.0 133.3
600 1.4 (1) 6.2 12.5 18.7 31.2 51.9 93.5
625 1.4 (1) 4.0 8.0 12.0 20.0 333 59.9
650 0.9 (1) 24 4.7 7.1 11.8 19.7 35.5
B — Special Class
Temperature, 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 1770 44.3 88.6 132.9 221.5 369.2 664.6
100 16.9 44.1 88.2 132.3 220.5 367.4 661.4
150 16.5 42.9 85.8 128.7 214.6 357.6 643.7
200 16.3 42.6 85.3 127.9 213.2 355.4 639.7
250 16.3 42.5 85.0 127.5 212.5 354.2 637.5
300 16.1 42.1 84.1 126.2 210.3 350.4 630.8
325 16.0 41.7 83.3 125.0 208.3 347.2 624.9
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
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 2-1.12 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
550 5.8 15.1 30.1 45.2 75.3 125.5 2259
575 4.3 11.1 22.2 33.3 55.5 92.5 166.6
600 3.0 7.8 15.6 23.4 389 64.9 116.8
625 1.9 5.0 10.0 15.0 249 41.6 74.8
450 1.1 3.0 5.9 8.9 14.8 24.6 443

NOTE: (1)| Flanged-end valve ratings terminate at 538°C.
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Table 2-1.12C 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. 5 Cl. 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 2,285 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
1,000 20 200 400 595 995 1,655 2,985
1,050 20 (1) 145 290 430 720 1,200 2,160
1,100 20 (1) 100 200 300 495 830 1,490
1,150 20 (1) 60 125 185 310 515 925
1,200 15 (1) 35 70 105 170 285 515
B — Special Class
Tlemperature, Working Pressure by Class, psig

°F 150 300 600 900 1500 2500 4500
-20 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 5135 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
850 225 585 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
1666 95 256 495 45 +245 2,676 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

NOTE: (1) Flanged-end valve ratings terminate at 1,000°F.
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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.
200 13.8 48.6 97.2 145.8 243.4 405.4 729.
250 12.1 46.3 92.7 139.0 231.8 386.2 694.
300 10.2 42.9 85.7 128.6 214.4 3571 642.
325 9.3 41.4 82.6 124.0 206.6 344.3 619.
350 8.4 40.3 80.4 120.7 201.1 335.3 603.
375 7.4 38.9 77.6 116.5 194.1 323.2 581.
400 6.5 36.5 73.3 109.8 183.1 304.9 548.
425 5.5 35.2 70.0 105.1 175:1 291.6 524.Y
450 4.6 33.7 67.7 101.4 169.0 281.8 507.
475 3.7 279 55.7 83.6 139.3 232.1 417.
500 2.8 21.4 42.8 641 106.9 178.2 320.Y
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) 8.9 17.8 26.7 44.4 74.0 133.
600 1.4 (3) 6.2 12:5 18.7 31.2 51.9 93.
625 1.4 (3) 4.0 8.0 12.0 20.0 333 59.
650 0.9 (3) 2.4 4.7 7.1 11.8 19.7 35.
B — Special Class
Tempprature, Working Pressures by Class, bar
C 150 300 600 900 1500 2500 450(
-29|to 38 20.0 51.7 103.4 155.1 258.6 430.9 775.%
b0 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.]
150 20.0 51.7 103.4 155.1 258.6 430.9 775.]
400 20.0 51.7 103.4 155.1 258.6 430.9 775.]
450 20.0 51.7 103.4 155.1 258.6 430.9 775.]
300 20.0 51.7 103.4 155.1 258.6 430.9 775.%
325 20.0 51.7 103.4 155.1 258.6 430.9 775.%
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 50.3 100.6 150.6 251.2 418.3 753.2
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 B16.34-2020

B — Special Class

in) may be

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 5.6 111 22.2 33.3 55.5 92.5 166.6
600 3.9 7.8 15.6 234 38.9 64.9 116.8
625 2.5 5.0 10.0 15.0 24.9 41.6 74.8
650 1.5 3.0 5.9 8.9 14.8 24.6 443

NOTHS:

(1) Use normalized and tempered material only.

(2) ’1—'L1e deliberate addition of any element not listed in ASTM A217, Table 1 is prohibited, except that calcium (Ca) and manganese (

a

3

ded for deoxidation.
Flanged-end valve ratings terminate at 538°C.
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ASME B16.34-2020

Table 2-1.13C 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 8,51
750 95 530 1,065 1,595 2,660 4,430 7,97
800 80 510 1,015 1,525 2,540 4230 7,61
850 65 485 975 1,460 2,435 4,060 7,30
900 50 375 745 1,120 1,870 3,115 5,60
950 35 275 550 825 1,370 2,285 4,11
1,000 20 200 400 595 995 1,655 2,98
1,p50 20 (3) 145 290 430 720 1,200 2,16
1,100 20 (3) 100 200 300 495 830 1,49
1,150 20 (3) 60 125 185 310 515 92
1,200 15 (3) 35 70 105 170 285 51

B — Special Class

Température, Working Pressure by Class, psig

F 150 300 600 900 1500 2500 4500
-20 fo 100 290 750 1,500 2,250 3,750 6,250 11,25
200 290 750 1500 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
900 230 465 935 1,400 2,335 3,895 7,00
950 170 345 685 1,030 1,715 2,855 5,14
1,p06. 125 250 495 745 1,245 2,070 3,73
1,856 56 186 366 546 566 1566 270
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.

(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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ASME B16.34-2020

Table 2-1.14 Ratings for Group 1.14 Materials

A182 Gr. F9 A217 Gr. C12 (1), (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 50.3 100.3 150.6 250.8 418.2 752.8
200 13.8 48.6 97.2 145.8 2434 405.4 729.8
250 12.1 46.3 92.7 139.0 231.8 3862 694.8
300 10.2 42.9 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 73.3 109.8 183.1 304.9 548.5
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 95.1 158.2 263.9 474.8
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) 15.0 300 45.0 75.0 125.0 225.0
575 14 (3) 10.5 209 31.4 52.3 87.1 156.8
600 14 (3) 7.2 14.4 215 35.9 59.8 107.7
625 1.4 (3) 5.0 9.9 14.9 24.8 41.4 74.5
650 1.4 (3) 3.5 7.1 10.6 17.7 29.5 53.2
B — Special Class
Tlemperature, 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 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
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 50.3 100.6 150.6 251.2 418.3 753.2
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 8.4 21.9 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 B16.34-2020

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 26.9 449 74.8 134.6
625 2.4 6.2 12.4 18.6 311 51.8 93.2
450 1.7 4.4 8.9 13.3 22.2 36.9 66.]

NOTES:

(1) Use nqrmalized and tempered material only.

(2) Thedgq

added|for deoxidation.

(3) Flangg

d-end valve ratings terminate at 538°C.

iberate addition of any element not listed in ASTM A217, Table 1 is prohibited, except that calcium (Ca) and manganese’(Mn)
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ASME B16.34-2020

Table 2-1.14C 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 10,585
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 4430 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 35 375 755 1,130 1,885 3,145 5,655
1,000 20 255 505 760 1,270 2,115 3,805
1,050 20 (3) 170 345 515 855 1,430 2,570
1,100 20 (3) 115 225 340 565 945 1,695
1,150 20 (3) 75 150 225 375 630 1,130
1,200 20 (3) 50 105 155 255 430 770
B — Special Class
Temperature, Werking 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 11,250
400 290 750 1,500 2,250 3,750 6,250 11,250
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 11,250
700 280 735 1,465 2,200 3,665 6,110 10,995
750 280 730 1,460 2,185 3,645 6,070 10,930
800 275 720 1,440 2,160 3,600 6,000 10,800
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, 180 470 945 1,415 2,355 3,930 7,070
1,000 120 315 635 950 1,585 2,645 4,755
1656 86 245 436 645 676 +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.

(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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ASME B16.34-2020

Table 2-1.15 Ratings for Group 1.15 Materials

A182 Gr. F91 Type 1

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 4294 773.0
1§50 15.8 50.3 100.3 150.6 250.8 418.2 752.
200 13.8 48.6 97.2 145.8 243.4 405.4 7209.
250 121 46.3 92.7 139.0 231.8 386.2 694.
300 10.2 42.9 85.7 128.6 214.4 3571 642.
325 9.3 41.4 82.6 124.0 206.6 344.3 619.
350 8.4 40.3 80.4 120.7 201.1 335.3 603.
375 7.4 38.9 77.6 116.5 194.1 323.2 581.
400 6.5 36.5 73.3 109.8 183.1 304.9 548.
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.
475 3.7 31.7 63.4 95.1 158.2 263.9 474.
500 2.8 28.2 56.5 847 140.9 235.0 423.
538 1.4 25.2 50.0 7,5.2 125.5 208.9 375.
550 1.4 (2) 25.0 49.8 74.8 1249 208.0 374.
575 1.4 (2) 24.0 47.9 71.8 119.7 199.5 359.
600 1.4 (2) 18.6 3792 55.9 93.1 155.1 279.
625 1.4 (2) 12.6 25.2 37.9 63.1 105.1 189.
650 1.4 (2) 8.2 16.5 24.7 41.1 68.6 123.4
B — Special Class
Tempprature, Working Pressures by Class, bar
C 150 300 600 900 1500 2500 450(
-29|to 38 20.0 51.7 103.4 155.1 258.6 430.9 775.%
b0 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.%
150 20.0 51.7 103.4 155.1 258.6 430.9 775.%
200 20.0 51.7 103.4 155.1 258.6 430.9 775.%
450 20.0 51.7 103.4 155.1 258.6 430.9 775.%
300 20.0 51.7 103.4 155.1 258.6 430.9 775.%
325 20.0 51.7 103.4 155.1 258.6 430.9 775.%
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 99.3 148.9 248.2 413.7 744.6
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 2-1.15 Ratings for Group 1.15 Materials (Cont’d)

ASME B16.34-2020

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 2383 428.8
600 8.9 23.3 46.5 69.8 116.4 193.9 349.1
625 6.0 15.8 31.5 47.3 78.9 131.4 236.6
650 3.9 10.3 20.6 30.9 51.4 85.7 154.3

NOTHS:

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

aflded for deoxidation.

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

in) may be
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ASME B16.34-2020

Table 2-1.15C Ratings for Group 1.15 Materials

A182 Gr. F91 Type 1

A217 Gr. C12A (1)

A335 Gr. P91

A387 Gr. 91 CL. 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 8,51
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 7,30
900 50 450 900 1,350 2,245 3,745 6,74
950 35 385 775 1,160 1,930 3,220 5,79
1,p00 20 365 725 1,090 1,820 3,030 5,45
1,p50 20 (2) 360 720 1,080 1,800 3,000 5,40
1,00 20 (2) 300 600 895 1,490 2,485 4,47
1,50 20 (2) 195 390 585 975 1,630 2,93
1,00 20 (2) 120 240 360 600 1,000 1,80
B — Special Class
Température, Working-Pressure by Class, psig
F 150 300 600 900 1500 2500 4500
-20 o 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
7100 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
900 230 600 1,200 1,800 3,000 5,000 9,00
950 180 470 945 1,415 2,360 3,930 7,07
1,p06. 160 420 840 1,260 2,105 3,505 6,31
1,656 166 426 846 1266 2465 3,565 6,3+
1,100 145 375 745 1,120 1,865 3,105 5,595
1,150 95 245 490 735 1,220 2,035 3,665
1,200 60 150 300 450 750 1,250 2,250
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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ASME B16.34-2020

Table 2-1.16 Ratings for Group 1.16 Materials

A335 Gr. P1 (1), (2) A335 Gr. P12 (3) A369 Gr. FP11 (3) A387 Gr. 12 CL. 1 (3)
A335 Gr. P11 (3) A369 Gr. FP1 (1), (2) A369 Gr. FP12 (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 78.1 117.2 195.3 325.4 585.8
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 3000 540.0
250 12.1 34.8 69.7 104.5 174.2 2903 522.6
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 1599 266.5 479.6
400 6.5 31.5 62.9 94.4 157.3 262.1 471.8
425 5.5 30.7 61.4 92.1 153.4 255.7 460.3
450 4.6 29.9 59.8 89.8 149.6 249.3 448.8
475 3.7 29.2 58.3 87.5 145.8 243.0 437.3
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 89.4 160.8
575 1.4 (5) 8.8 176 26.4 44.0 73.4 132.0
600 1.4 (5) 6.1 12.1 18.2 30.3 50.4 90.8
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
Temperature, Working Pressures by Class, bar

°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 40.5 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
200 15.0 39.1 78.2 117.2 195.4 325.7 586.2
250 15.0 39.1 78.2 117.2 195.4 325.7 586.2
300 15.0 39.1 78.2 117.2 195.4 325.7 586.2
325 15.0 39.1 78.2 117.2 195.4 325.7 586.2
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
538 5.4 14.2 28.4 42.6 70.9 118.2 212.8
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Table 2-1.16 Ratings for Group 1.16 Materials (Cont’d)

ASME B16.34-2020

B — Special Class

Temperature, Working Pressures by Class, bar
°C 150 300 600 900 1500 2500 4500
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 15.1 22.7 37.8 63.0 113.5
625 1.9 5.0 10.1 15.1 25.1 419 75.4
450 1.2 3.3 6.5 9.8 16.3 27.1 48.4

NOTES:

(1) Upon prolonged exposure to temperatures above 470°C, the carbide phase of steel may be converted to graphite. Permissible, bfit not

recommended for prolonged usage above 470°C.

(2) Not to|be used over 538°C.

(3) Permigsible, but not recommended for prolonged use above 595°C.

(4) Use n¢rmalized and tempered material only.

(5) Flangegd-end valve ratings terminate at 538°C.
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Table 2-1.16C 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, 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
500 170 500 1,005 1,505 2,510 4,185 7,530
600 140 485 965 1,450 2,415 4,030 7,250
650 125 475 950 1,425 2,375 3,960 7,130
700 110 465 930 1,395 2,325 3,875 6,975
750 95 455 915 1,370 2,285 3,805 6,850
800 80 445 890 1,335 2,220 3,705 6,665
850 65 430 865 1,295 2,160 3,600 6,480
900 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
1,150 20 (5) 60 125 185 310 515 925
1,200 15 (5) 40 75 115 190 315 565
B)— Special Class
Tlemperature, Working Pressure by Class, psig

°F 150 300 600 900 1500 2500 4500
-20 to 100 225 590 1,180 1,770 2,945 4,910 8,840
200 220 580 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
600 215 565 1,135 1,700 2,835 4,725 8,500
650 215 565 1,135 1,700 2,835 4,725 8,500
700 215 565 1,135 1,700 2,835 4,725 8,500
750 215 565 1,135 1,700 2,835 4,725 8,500
800 215 565 1,135 1,700 2,835 4,725 8,500
856 245 565 +135 1766 2835 4725 8,500
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 2-1.16C 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 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 50.4 100.9 151.3 252.2 420.4 756.7
150 15.8 48.2 96.4 144.5 2409 401.5 722.7
200 13.8 46.3 92.5 138.8 231.3 385.6 694.0
250 121 44.8 89.6 134.5 2241 373:5 672.3
300 10.2 429 85.7 128.6 214.4 35741 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 7.4 389 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
450 4.6 33.7 67.7 101.4 169.0 281.8 507.0
475 3.7 279 55.7 83.6 139.3 232.1 417.8
500 2.8 214 42.8 64.1 106.9 178.2 320.7
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 73.4 132.0
600 1.4 (3) 6.1 121 18.2 30.3 50.4 90.8
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 19.7 355
B — Special Class
Tlemperature, 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 19.7 51.5 103.0 154.5 257.5 429.2 772.5
100 194 50.6 101.3 151.9 253.1 4219 759.4
150 19.1 49.7 99.4 149.1 248.6 414.3 745.7
200 19.1 49.7 99.4 149.1 248.6 414.3 745.7
250 19.0 49.6 99.2 148.8 248.0 413.3 743.9
300 18.8 49.0 98.1 147.1 245.2 408.6 735.5
325 18.6 48.6 97.2 145.7 2429 404.8 728.7
350 16.5 47.6 95.7 145.5 239.2 390.7 17.6
375 18.0 47.1 94.1 141.2 235.3 392.1 705.9
400 18.0 47.1 94.1 141.2 235.3 3921 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 2151 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 2227 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 29 7.6 15.1 22.7 37.8 63.0 1135
625 1.9 5.0 10.0 15.0 249 41.6 74.8
450 1.1 3.0 5.9 8.9 14.8 24.6 44.3
NOTES:

(1) Use nqrmalized and tempered material only.
(2) Permigsible, but not recommended for prolonged use above 595°C.
(3) Flangegd-end valve ratings terminate at 538°C.
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Table 2-1.17C 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 10,030
500 170 645 1,290 1,940 3,230 5,385 9,690
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 4430 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 50 375 745 1,120 1,870 3,115 5,605
950 35 275 550 825 1,370 2,285 4,115
1,000 20 200 400 595 995 1,655 2,985
1,050 20 (3) 145 290 430 720 1,200 2,160
1,100 20 (3) 95 190 290 480 800 1,440
1,150 20 (3) 60 125 185 310 515 925
1,200 15 (3) 35 70 105 170 285 515
B — Special Class
Temperature, Werking 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
200 280 735 1,470 2,210 3,680 6,135 11,040
300 275 720 1,440 2,165 3,605 6,010 10,815
400 275 720 1,440 2,165 3,605 6,010 10,815
500 275 720 1,440 2,155 3,595 5,990 10,785
600 270 710 1,415 2,125 3,540 5,900 10,625
650 265 695 1,395 2,090 3,485 5,810 10,460
700 260 685 1,365 2,050 3,415 5,690 10,240
750 260 685 1,365 2,050 3,415 5,690 10,240
800 260 685 1,365 2,050 3,415 5,690 10,240
850 235 615 1,225 1,840 3,065 5,105 9,195
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
1656 76 186 366 546 966 566 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.

(2) Permissible but not recommended for prolonged usage above 1,100°F.

(3) Flanged-end valve ratings terminate at 1,000°F.

79


https://asmenormdoc.com/api2/?name=ASME B16.34 2020.pdf

ASME B16.34-2020

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 4294 773.0
1§50 15.8 50.3 100.3 150.6 250.8 418.2 752.
200 13.8 48.6 97.2 145.8 243.4 405.4 729.
250 12.1 46.3 92.7 139.0 231.8 386.2 694.
300 10.2 429 85.7 128.6 214.4 3574 642.
325 9.3 41.4 82.6 124.0 206.6 344.3 6109.
350 8.4 40.3 80.4 120.7 201.1 335.3 603.
375 7.4 38.9 77.6 116.5 194.1 323.2 581.
400 6.5 36.5 73.3 109.8 183.1 304.9 548.
425 5.5 35.2 70.0 105.1 17511 291.6 524.1
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.
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.
550 1.4 (2) 25.0 49.8 74.8 1249 208.0 374.
575 1.4 (2) 24.0 47.9 71.8 119.7 199.5 359.
600 1.4 (2) 21.6 A29 64.2 107.0 178.5 321.4
625 1.4 (2) 18.3 36.6 54.9 91.2 152.0 273.
50 1.4 (2) 13.2 26.5 39.7 66.2 110.3 198.
B — Special Class
Tempprature, Working Pressures by Class, bar
C 150 300 600 900 1500 2500 450(
-29|to 38 20.0 51.7 103.4 155.1 258.6 430.9 775.%
50 20.0 51.7 103.4 155.1 258.6 430.9 775.%
100 20.0 51.7 103.4 155.1 258.6 430.9 775.%
150 20.0 51.7 103.4 155.1 258.6 430.9 775.%
200 20.0 51.7 103.4 155.1 258.6 430.9 775.]
450 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.%
325 20.0 51.7 103.4 155.1 258.6 430.9 775.%
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 4183 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

80


https://asmenormdoc.com/api2/?name=ASME B16.34 2020.pdf

ASME B16.34-2020

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 2383 428.8
600 10.3 269 53.5 80.4 134.0 2234 401.9
625 8.7 23.0 45.7 68.6 114.3 190.6 342.8
650 6.3 16.5 33.1 49.6 82.7 137.9 248.2
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.

81


https://asmenormdoc.com/api2/?name=ASME B16.34 2020.pdf

ASME B16.34-2020

Table 2-1.18C 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 8,51
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 7,30
900 50 450 900 1,350 2,245 3,745 6,74
950 35 385 775 1,160 1,930 3,220 5,79
1,p00 20 365 725 1,090 1,820 3,030 5,45
1,p50 20 (2) 360 720 1,080 1,800 3,000 5,40
1,100 20 (2) 325 645 965 1,610 2,685 4,83
1,50 20 (2) 275 550 825 1,370 2,285 4,11
1,00 20 (2) 190 385 575 960 1,600 2,88
B — Special Class
Température, Working-Pressure by Class, psig
F 150 300 600 900 1500 2500 4500
-20 o 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
7100 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
900 230 600 1,200 1,800 3,000 5,000 9,00
950 180 470 945 1,415 2,360 3,930 7,07
1,p06. 160 420 840 1,260 2,105 3,505 6,31
1,656 166 426 846 1266 2465 3,565 6,3+
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 3% in.
(2) For welding-end valves only. Flanged-end valve ratings terminate at 1,000°F.

82


https://asmenormdoc.com/api2/?name=ASME B16.34 2020.pdf

ASME B16.34-2020

Table 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

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
50 183 47.8 95.6 143.5 239.1 398.5 717.3
100 15.7 409 81.7 122.6 204.3 340.4 612.8
150 14.2 37.0 74.0 111.0 185.0 308.4 555.1
200 13.2 345 69.0 103.4 172.4 287.3 517.2
250 12.1 325 65.0 97.5 162.4 270.7 487.3
300 10.2 309 61.8 92.7 154.6 257.6 463.7
325 9.3 30.2 60.4 90.7 15171 251.9 453.3
350 8.4 29.6 59.3 88.9 148.1 246.9 444.4
375 7.4 29.0 58.1 87.1 145.2 2419 435.5
400 6.5 28.4 56.9 85.3 142.2 237.0 426.6
425 5.5 28.0 56.0 840 140.0 233.3 419.9
450 4.6 27.4 54.8 82.2 137.0 228.4 411.1
475 3.7 26.9 53.9 80.8 134.7 224.5 404.0
500 2.8 26.5 53.0 79.5 132.4 220.7 397.3
538 1.4 24.4 489 73.3 1221 203.6 366.4
550 1.4 (3) 23.6 47.1 70.7 117.8 196.3 353.4
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) 18.8 27.6 41.4 68.9 114.9 206.8
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 14 (3) 8.0 16.1 24.1 40.1 66.9 120.4
725 1,4(3) 6.8 13.5 20.3 33.8 56.3 101.3
750 Y4 (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) 3.5 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
Tlemperature, 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
300 13.2 345 69.0 103.5 172.5 287.5 517.5
325 129 33.7 67.5 101.2 168.7 281.1 506.0
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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
350 12.7 33.1 66.1 99.2 165.3 275.5 496.0
375 12.4 32.4 64.8 97.2 162.0 270.0 486.0
400 12.2 31.7 63.5 95.2 158.7 264.5 476.1
425 12.0 31.2 62.5 93.7 156.2 260.4 468.7
450 11.7 30.6 61.2 91.8 153.0 254.9 458

475 11.5 30.1 60.1 90.2 150.3 250.5 450.9
j00 11.3 29.6 59.1 88.7 147.8 246.4 443.1
338 11.0 28.6 57.3 85.9 143.1 238.5 429.4
350 10.9 28.4 56.8 85.1 141.9 2365 425.7
375 10.0 26.1 52.1 78.2 130.3 2947.2 390.9
400 8.1 21.1 42.2 63.3 105.5 175.8 316.1
425 6.6 17.2 34.5 51.7 86.2 143.6 258.]
450 5.4 14.1 28.2 42.2 70.4 117.3 211.4
475 4.5 11.7 23.4 35.1 58.4 97.4 175.3
700 4.1 10.7 21.3 32.0 533 88.9 160.

125 3.5 9.2 18.5 27.7 46.2 77.0 138.6
150 2.8 7.4 14.8 22.1 36.7 61.2 110.3
175 2.2 5.8 11.4 17.2 28.5 47.6 85.

g400 1.8 4.4 8.8 13.2 22.0 36.6 65.4
416 1.4 34 7.2 10.7 17.9 29.6 53.

NOTES:

(1) At tenjperatures above 538°C, use only when the carbon content is 0.04% or higher.
(2) Not to|be used over 425°C.
(3) Flangegd-end valve ratings terminate at 538°C.
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Table 2-2.1C 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
-20 to 100 275 720 1,440 2,160 3,600 6,000 10,800
200 230 600 1,200 1,800 3,000 5,000 9,000
300 205 540 1,075 1,615 2,690 4,480 8,065
400 190 495 995 1,490 2,485 4,140 7,450
500 170 465 930 1,395 2,330 3,880 6,985
600 140 440 885 1,325 2,210 3,680 6,625
650 125 430 865 1,295 2,160 3,600 6,480
700 110 420 845 1,265 2,110 3,520 6,335
750 95 415 825 1,240 24065 3,440 6,190
800 80 405 810 1,215 2,030 3,380 6,085
850 65 395 790 1,190 1,980 3,300 5,940
900 50 390 780 1,165 1,945 3,240 5,830
950 35 380 765 15145 1,910 3,180 5,725
1,000 20 355 710 1,065 1,770 2,950 5,315
1,050 20 (3) 325 650 975 1,630 2,715 4,885
1,100 20 (3) 255 515 770 1,285 2,145 3,855
1,150 20 (3) 205 410 615 1,030 1,715 3,085
1,200 20 (3) 165 330 495 825 1,370 2,470
1,250 20 (3) 135 265 400 670 1,115 2,005
1,300 20 (3) 115 225 340 565 945 1,695
1,350 20 (3) 95 185 280 465 770 1,390
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
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
200 255 670 1,340 2,010 3,350 5,580 10,045
300 230 600 1,200 1,800 3,000 5,000 0,000
400 215 555 1,110 1,665 2,770 4,620 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
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Table 2-2.1C 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
850 170 440 885 1,325 2,210 3,685 6,630
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)050 155 405 815 1,220 2,035 3,395 6,101
1100 125 320 645 965 1,605 2,680 4,82
11150 100 255 515 770 1,285 2,145 3,851
1200 80 205 410 615 1,030 1,715 3,084
1250 65 165 335 500 835 1,395 2,501
1800 55 140 285 425 705 15180 2,12
1850 45 115 230 345 580 965 1,731
1400 35 95 190 285 470 785 1,415
1450 30 75 145 220 365 610 1,094
1500 20 50 105 155 260 430 77

NOTES:

(1) At ten]peratures over 1,000°F, use only when the carbon content is 0.04% or high€r/
(2) Not to|be used over 800°F.
(3) Flanged-end valve ratings terminate at 1,000°F.
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Table 2-2.2 Ratings for Group 2.2 Materials

A182 Gr. F316 (1) A312 Gr. TP316 (1) A351 Gr. CF8M (1) A376 Gr. TP316H

A182 Gr. F316H A312 Gr. TP316H A351 Gr. CF10M A430 Gr. FP316 (1)

A182 Gr. F317 (1) A312 Gr. TP317 (1) A351 Gr. CG3M (3) A430 Gr. FP316H

A240 Gr. 316 (1) A351 Gr. CF3A (2) A351 Gr. CG8M (4) A479 Gr. 316 (1)

A240 Gr. 316H A351 Gr. CF3M (3) A358 Gr. 316 (1) A479 Gr. 316H

A240 Gr. 317 (1) A351 Gr. CF8A (2) A376 Gr. TP316 (1)

A — Standard Class
'liemperature, 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 18.4 48.1 96.2 144.3 240.6 400.9 721.7
100 16.2 42.2 84.4 126.6 211.0 3516 632.9
150 14.8 38.5 77.0 115.5 192.5 320.8 577.4
200 13.7 35.7 71.3 107.0 178.3 297.2 534.9
250 12.1 334 66.8 100.1 1669 278.1 500.6
300 10.2 31.6 63.2 94.9 158.1 263.5 474.3
325 9.3 309 61.8 92.7 154.4 257.4 463.3
350 8.4 30.3 60.7 91.0 151.6 252.7 454.9
375 7.4 29.9 59.8 89.6 149.4 249.0 448.2
400 6.5 29.4 58.9 88:3 147.2 245.3 441.6
425 5.5 291 58.3 87.4 145.7 2429 437.1
450 4.6 28.8 577 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 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
550 1.4 (5) 250 49.8 74.8 124.9 208.0 374.2
575 1.4 (5) 24.0 479 71.8 119.7 199.5 359.1
600 1.4 (5) 19.9 39.8 59.7 99.5 165.9 298.6
625 1.4 (5) 15.8 31.6 47.4 79.1 131.8 237.2
650 14(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 86.0 154.8
700 1.4 (5) 8.4 16.8 25.1 419 69.8 125.7
725 1.4 (5) 7.0 14.0 21.0 34.9 58.2 104.8
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
806 257 35 70 1675 74 292 52.6
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 50.8 101.6 152.5 254.1 423.5 762.3
100 18.1 47.1 94.2 141.3 235.5 3924 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 70.6 105.9 176.4 294.1 529.3
325 13.2 345 68.9 103.4 172.3 287.2 517.0
350 13.0 33.8 67.7 101.5 169.2 282.1 5077
375 12.8 333 66.7 100.0 166.7 277.9 500.4
400 12.6 329 65.7 98.6 164.3 273.8 4929
425 12.5 325 65.1 97.6 162.6 271.1 4879
450 12.3 32.2 64.4 96.6 161.0 268.3 482.9
475 12.3 32.0 64.0 96.0 160.0 266.6 480.
400 12.2 31.7 63.4 95.1 158.6 264.3 475.7
938 11.0 29.0 57.9 86.9 145.1 241.7 435.]
350 11.0 29.0 57.9 86.9 145.1 241.7 435.1
375 10.9 28.6 57.1 85.7 143.0 238.3 428.
400 9.5 24.9 49.8 74.6 124.4 207.3 373.4
25 7.6 19.8 395 593 98.8 164.7 296.4
450 6.1 15.8 31.7 47.5 79.1 131.9 237.4
q75 4.9 129 25.8 38.7 64.5 107.5 193.4
700 4.4 11.4 22.8 343 57.1 95.2 171.3
125 3.7 9.5 194 28.6 47.7 79.5 143.
150 2.8 7.4 14.8 221 36.7 61.2 110.3
175 2.2 5.8 11.4 17.2 28.5 47.6 85.4
g400 1.8 4.4 8.8 13.2 22.0 36.6 65.4
g16 1.4 3.4 7.2 10.7 17.9 29.6 53.

NOTES:

(1) At tenjperatures 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) Flangegd-end valve ratings terminate at 538°C.
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Table 2-2.2C Ratings for Group 2.2 Materials

A182 Gr. F316 (1) A312 Gr. TP316 (1) A351 Gr. CF8A (2)
A182 Gr. F316H A312 Gr. TP316H A351 Gr. CF8M (1)
A182 Gr. F317 (1) A312 Gr. TP317 (1) A351 Gr. CF10M
A240 Gr. 316 (1) A351 Gr. CF3A (2) A351 Gr. CG3M (3)
A240 Gr. 316H A351 Gr. CF3M (3) A351 Gr. CG8M (4)
A240 Gr. 317 (1) 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, psig

Tlemperature,
°F 150 300 600 900 1500 2500 1500
-20 to 100 275 720 1,440 2,160 3,600 6,000 10,800
200 235 620 1,240 1,860 3,095 5,160 9,290
300 215 560 1,120 1,680 2,795 4,660 8,390
400 195 515 1,025 1,540 2,570 4,280 7,705
500 170 480 955 1,435 2,390 3,980 7,165
600 140 450 900 1,355 2,255 3,760 6,770
650 125 440 885 1,325 2,210 3,680 6,625
700 110 435 870 1,305 2,170 3,620 6,515
750 95 425 855 1,280 2,135 3,560 6,410
800 80 420 845 1,265 2,110 3,520 6,335
850 65 420 835 1,255 2,090 3,480 6,265
900 50 415 830 1,245 2,075 3,460 6,230
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 20 360 720 1,080 1,800 3,000 5,400
1,100 20 (5) 305 610 915 1,525 2,545 4,575
1,150 20 (5) 235 475 710 1,185 1,970 3,550
1,200 20 (5) 185 370 555 925 1,545 2,775
1,250 20 (5) 145 295 440 735 1,230 2,210
1,300 20 (5) 115 235 350 585 970 1,750
1,350 20.(5) 95 190 290 480 800 1,440
1,400 20-(5) 75 150 225 380 630 1,130
1,450 20 (5) 60 115 175 290 485 875
1,500 15 (5) 40 85 125 205 345 620
B — Special Class
Temperatife; Working Pressure by Class, psig

°F 150 300 600 900 1500 2500 1500
-20.t0' 100 290 750 1,500 2,250 3,750 6,250 11,250
206 265 696 1386 2975 37455 5,760 10,365
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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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 3,815 6,870
1,000 160 420 840 1,260 2,105 3,505 6,310
1050 160 420 840 1,260 2,105 3,505 6,31
15100 145 380 765 1,145 1,905 3,180 5,72
11150 115 295 590 885 1,480 2,465 4,434
1200 90 230 465 695 1,155 1,930 3,47
1R50 70 185 370 555 920 1,535 2,765
1800 55 145 290 435 730 1,215 2,184
1850 45 120 240 360 600 1,000 1,80
1400 35 95 190 285 470 785 1,415
1450 30 75 145 220 365 605 1,095
1500 20 50 105 155 260 430 77

NOTES:

(1) At tenjperatures over 1,000°F, use only when the carbon content is 0.04% or higher®

(2) Not to|be used over 650°F.

(3) Not to|be used over 850°F.

(4) Not to
(5) Flangg

be used over 1,000°F.
d-end valve ratings terminate at 1,000°F.
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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 31.4 62.8 94.2 157.0 261.6 1470.9
200 11.2 29.2 58.3 87.5 145.8 243.0 137.3
250 10.5 27.5 54.9 82.4 137.3 2289 1412.0
300 10.0 26.1 52.1 78.2 130.3 217.2 391.0
325 9.3 25.5 51.0 76.4 1274 212.3 382.2
350 8.4 25.1 50.1 75.2 1254 208.9 376.1
375 7.4 24.8 49.5 74.3 123.8 206.3 371.3
400 6.5 24.3 48.6 72.9 121.5 202.5 364.6
425 5.5 239 47.7 71.6 119.3 198.8 357.9
450 4.6 234 46.8 70:2 117.1 195.1 351.2
B — Special Class
Temperature, Working Pressures by Class, bar
°C 150 300 600 900 1500 2500 4500
-29 to 38 17.7 46.2 92.3 138.5 2309 384.8 692.6
50 17.1 44.7 898 134.0 2233 372.2 670.0
100 149 38.8 77.7 116.5 194.1 323.6 582.4
150 13.4 35.0 70.1 105.1 175.2 291.9 525.5
200 12.5 32.5 65.1 97.6 162.7 271.2 188.1
250 11.8 30.7 61.3 92.0 153.3 255.4 459.8
300 11.2 29.1 58.2 87.3 145.5 242.4 136.4
325 10.9 28.4 56.9 85.3 142.2 237.0 126.6
350 10.7 28.0 56.0 83.9 139.9 233.2 1419.7
375 10.6 27.6 55.2 82.9 138.1 230.2 114.4
400 10.4 27.1 54.3 81.4 135.6 226.0 106.9
425 10.2 26.6 53.3 79.9 133.1 2219 399.4
450 10.0 26.1 52.3 78.4 130.6 217.7 391.9

NOTH: (1)~Nat to be used over 425°C.
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Table 2-2.3C 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, 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
400 195 510 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
j00 150 395 785 1,180 1,970 3,280 5,90
q00 140 370 745 1,115 1,860 3,100 5,58
450 125 365 730 1,095 1,825 3,040 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
q00 80 345 690 1,035 1,730 2,880 5,181
g50 65 340 675 1,015 1,690 2,820 5,071
B — Special Class
Tempkrature, Working Pressure by/Class, psig
F 150 300 600 900 1500 2500 4500
-20 fo 100 255 670 1,340 2,010 3,350 5,580 10,041
400 220 570 1,140 1,710 2,855 4,755 8,56
300 195 510 1,020 1525 2,545 4,240 7,631
400 180 470 940 1,405 2,345 3,905 7,03
j00 170 440 880 1,320 2,195 3,660 6,59
400 160 415 830 1,245 2,075 3,460 6,23
450 155 405 815 1,220 2,035 3,395 6,101
100 155 400 805 1,205 2,010 3,350 6,021
150 150 395 790 1,180 1,970 3,280 5,904
g00 150 385 770 1,155 1,930 3,215 5,781
450 145 380 755 1,135 1,890 3,145 5,661
NOTE: (1)| Not to be used over 800%F.
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Table 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
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 18.6 48.6 97.1 145.7 242.8 404.6 728.3
100 17.0 44.2 88.5 132.7 221.2 368.7 663.6
150 15.7 41.0 82.0 1229 204.9 341.5 614.7
200 13.8 383 76.6 1149 191.5 319.1 574.5
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 99.9 166.5 277.6 499.6
350 8.4 32.6 65.2 97.8 163.0 271.7 489.1
375 7.4 32.0 64.1 96.1 160.2 266.9 480.5
400 6.5 31.6 63.2 94.8 157.9 263.2 473.8
425 5.5 31.1 62.3 934 155.7 259.5 467.1
450 4.6 30.8 61.7 92.5 154.2 256.9 462.5
475 3.7 30.5 61.1 91.6 152.7 254.4 458.0
500 2.8 28.2 56.5 84.7 140.9 235.0 423.0
538 1.4 25.2 50:0 75.2 125.5 208.9 375.8
550 1.4 (3) 25.0 49.8 74.8 124.9 208.0 374.2
575 1.4 (3) 24.0 479 71.8 119.7 199.5 359.1
600 1.4 (3) 20.3 40.5 60.8 101.3 168.9 304.0
625 1.4 (3) 15.8 31.6 47.4 79.1 131.8 237.2
650 1.4 (3) 12.6 25.3 37.9 63.2 105.4 189.6
675 1.4 (3) 9.9 19.8 29.6 49.4 82.3 148.1
700 1.4 (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 11.9 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 2433 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
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
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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
350 13.9 36.4 72.8 109.2 181.9 303.2 545.8
375 13.7 35.8 71.5 107.3 178.8 297.9 536.3
400 13.5 35.3 70.5 105.8 176.3 293.8 528.8
425 13.3 34.8 69.5 104.3 173.8 289.6 521.3
450 13.2 344 68.8 103.2 172.0 286.7 5161
475 13.1 34.1 68.2 102.2 170.4 284.0 511.2
j00 129 33.7 67.5 101.2 168.7 281.2 506.2
938 11.0 29.0 57.9 86.9 145.1 241.7 435.1
350 11.0 29.0 57.9 86.9 145.1 241.7 435.1
375 10.9 28.6 57.1 85.7 143.0 238.3 428.

400 9.7 25.3 50.7 76.0 126.6 2111 379.9
425 7.6 19.8 39.5 59.3 98.8 164.7 296.1
450 6.1 15.8 31.6 47.4 790 131.7 237.

475 4.7 12.3 24.7 37.0 61.7 102.9 185.2
7100 4.2 10.8 21.7 32.5 54.2 90.3 162.1
125 3.4 8.9 17.7 26.6 44.3 73.8 132.9
150 2.6 6.7 13.4 20,0 33.4 55.7 100.2
175 1.9 5.0 10.0 15.0 25.1 41.8 75.4
g400 1.7 4.4 8.8 13.2 22.0 36.6 65.4
g416 1.2 33 6.5 9.8 16.3 27.1 48.

NOTES:

(1) Not to|be used over 538°C.
(2) At tenjperatures above 538°C, use only if the material fs jheat treated by heating to a minimum temperature of 1 095°C.
(3) Flangdd-end valve ratings terminate at 538°C.
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Table 2-2.4C 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
Temperature, Working Pressures by Class, psig
°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 }500
-20 to 100 290 750 1,500 2,250 3,750 6,250 11,250
200 275 710 1,425 2,135 3,555 5,930 10,670
300 255 665 1,330 1,995 3,320 5,535 9,965
7100 235 515 1,230 1,850 2,080 5,135 ,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
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B — Special Class

Working Pressure by Class, psig

Temperature,
°F 150 300 600 900 1500 2500 4500

850 190 500 995 1,495 2,490 4,150 7,475
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
1050 160 420 840 1,260 2,105 3,505 6,31
1400 150 390 780 1,170 1,950 3,250 5,85
1150 115 295 590 885 1,480 2,465 4,439
1200 90 230 465 695 1,155 1,930 3,47
1250 65 175 350 525 880 1,465 2,639
1800 55 135 275 410 685 15445 2,059
1850 40 105 215 320 535 895 1,609
1400 30 80 165 245 405 680 1,22
1450 25 65 130 195 320 535 964
1500 20 45 95 140 235 395 709

NOTES:

(1) Not to|be used over 1,000°F.

(2) At tenjperatures over 1,000°F, use only if the material is heat treated by heating\te a minimum temperature of 2,000°F.

(3) Flanggd-end valve ratings terminate at 1,000°F.
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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 3539 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 9.3 354 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 4.6 335 66.9 100.4 167.3 278.8 501.8
475 3.7 317 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 1.4 252 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) 21.6 429 64.2 107.0 178.5 3214
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
866 263 5 70 165 74 2972 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

97


https://asmenormdoc.com/api2/?name=ASME B16.34 2020.pdf

ASME B16.34-2020

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
200 171 44.6 89.1 133.7 2229 371.5 668.6
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
325 15.1 39.5 78.9 118.4 197.3 328.8 591.8
350 14.9 38.8 77.6 116.4 194.0 323.3 5814
375 14.6 38.2 76.4 114.5 190.9 318.1 572.7
400 14.5 37.8 75.7 1135 189.2 315.4 567.%
425 14.4 37.5 75.0 112.5 187.6 312.6 562.7
450 14.3 37.3 74.7 112.0 186.7 3.1 560.
475 14.3 37.3 74.6 111.9 186.5 310.9 559.
400 13.7 35.6 71.5 107.1 178.6 297.5 535.4
338 11.0 29.0 57.9 86.9 145.1 241.7 435.1
350 11.0 29.0 57.9 86.9 1451 241.7 435.1
475 10.9 28.6 57.1 85.7 143.0 238.3 428.
400 10.3 26.9 53.5 80.4 134.0 223.4 4019
425 8.7 23.0 45.7 68.6 114.3 190.6 342.
450 6.9 17.9 35.5 5311 88.6 147.9 266.]
475 6.2 16.0 31.6 47.3 78.9 131.7 237.
700 4.8 12.4 25.0 37.3 62.3 103.7 186.1
125 3.7 9.7 19.5 28.9 48.3 80.2 144.5
150 2.8 7.4 14.8 221 36.7 61.2 110.3
175 2.2 5.8 11.4 17.2 28.5 47.6 85.4
g400 1.8 4.4 8.8 13.2 22.0 36.6 65.4
q416 1.4 3.4 7.2 10.7 17.9 29.6 53.

NOTES:

(1) Not to|be used over 538°C.

(2) At tenjperatures 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 termidate at 538°C.
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Table 2-2.5C 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, psig
°F 150 300 600 900 1500 2500 1500
-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
Temperatife; Working Pressure by Class, psig
°F 150 300 600 900 1500 2500 1500
-20.t0' 100 290 750 1,500 2,250 3,750 6,250 11,250
206 285 740 1486 2,220 3,695 6,160 11,090
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 2-2.5C Ratings for Group 2.5 Materials (Cont’d)

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
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
1050 160 420 840 1,260 2,105 3,505 6,31
15100 155 405 805 1,210 2,015 3,360 6,041
11150 130 345 685 1,030 1,715 2,860 5,141
1200 100 260 515 770 1,285 2,145 3,86
1250 90 230 455 680 1,135 1,895 3,41
1800 65 170 345 515 860 1,430 2,57
1850 50 130 260 385 645 1,070 1,93
1400 35 95 190 285 470 785 1,415
1450 30 75 145 220 365 610 1,095
1500 20 50 105 155 260 430 77

NOTES:

(1) Not to|be used over 1,000°F.

(2) For tepnperatures over 1,000°F, use only if the material is heat treated by heating'to a minimum temperature of 2,000°F.

(3) Flanggd-end valve ratings terminate at 1,000°F.

100


https://asmenormdoc.com/api2/?name=ASME B16.34 2020.pdf

ASME B16.34-2020

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 16.5 431 86.2 129.3 215.5 359.2 646.5
150 15.3 40.0 80.0 120.0 200.0 333.3 599.9
200 13.8 37.8 75.5 113.3 188.8 314.7 566.4
250 12.1 36.1 72.1 108.2 180.4 300.6 541.1
300 10.2 34.8 69.6 104.4 173.9 2899 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 99.2 165.4 275.6 496.1
425 5.5 32.6 65.3 97.9 163.1 2719 489.4
450 4.6 32.2 64.4 9645 160.9 268.2 482.7
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 25.2 50.0 75.2 125.5 208.9 375.8
550 1.4 (1) 25.0 49.8 74.8 1249 208.0 374.2
575 14 (1) 22.2 44.4 66.5 110.9 184.8 332.7
600 1.4 (1) 16.8 335 50.3 83.9 139.8 251.6
625 1.4 (1) 12.5 25.0 37.5 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) 4.3 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
K 150 300 600 900 1500 2500 4500
=29to-38 2670 517 163+ 1557 2586 #4369 75.7
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
250 154 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
425 14.0 36.4 72.8 109.2 182.1 303.5 546.2
450 13.8 35.9 71.8 107.8 179.6 299.3 538:

475 13.6 35.4 70.8 106.3 1771 295.2 531.3
j00 13.4 34.9 69.8 104.8 174.6 291.0 523.

938 11.0 29.0 57.9 86.9 145.1 241.7 435.1
350 11.0 29.0 57.9 86.9 145.1 241.7 435.1
375 10.6 27.7 55.4 83.2 138.6 231.0 415.

400 8.0 21.0 419 62.9 104.8 174.7 314.1
425 6.0 15.6 31.3 46.9 78.2 130.3 234.1
450 4.5 11.7 234 35.1 58.5 97.5 175.9
475 3.5 9.0 18.1 271 45.2 75.3 135.4
700 3.0 7.7 15.4 23.2 38.6 64.4 115.9
125 2.3 6.1 121 182 30.4 50.6 91.

150 1.7 4.6 9.1 13.7 22.8 379 68.3
175 1.3 3.4 6.8 10.2 16.9 28.2 50.

g400 1.1 3.0 5.9 8.9 14.8 24.7 44 9
g416 0.8 2.2 44 6.6 111 18.5 33.4

NOTE: (1)| Flanged-end valve ratings terminate at 538°C.
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Table 2-2.6C 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 1500
-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 0,725
400 235 610 1,215 1,825 3,040 5,065 9,120
500 220 580 1,155 1,735 2,895 4,820 3,680
696 215 555 15 1670 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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Table 2-2.6C Ratings for Group 2.6 Materials (Cont’d)

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 3,535
1,200 65 170 345 515 855 1,430 2,570
1250 50 130 255 385 645 1,070 1,93
1800 35 95 190 285 470 785 1,419
1B50 30 75 145 220 365 605 1,095
1400 20 55 110 165 280 465 834
1450 15 45 85 130 215 355 641
1500 10 30 65 95 160 270 48

NOTE: (1)| Flanged-end valve ratings terminate at 1,000°F.
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Table 2-2.7 Ratings for Group 2.7 Materials

A182 Gr. F310 A312 Gr. TP310H A479 Gr. 310H
A240 Gr. 310H A358 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 86.8 130.2 217.0 361.6 650.9
150 15.3 40.0 80.0 120.0 200.0 333.3 599.9
200 13.8 37.6 75.2 112.8 188.0 3134 564.1
250 12.1 35.8 71.5 107.3 178.8 2981 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 98.6 164.3 273.8 492.9
400 6.5 324 64.8 97.3 162.1 270.2 486.3
425 5.5 321 64.2 96.4 160.6 267.7 481.8
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 25.2 50.0 75.2 125.5 208.9 375.8
550 1.4 (1) 25.0 498 74.8 124.9 208.0 374.2
575 1.4 (1) 22.2 44.4 66.5 110.9 184.8 332.7
600 1.4 (1) 16.8 335 50.3 83.9 139.8 251.6
625 1.4 (1) 12.5 25.0 37.5 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 1.4 (1) 4.3 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) 2.1 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
Tefpérature, Working Pressures by Class, bar
€ 156 366 666 966 1566 2566 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 18.6 48.4 96.9 145.3 242.2 403.6 726.5
150 17.1 44.6 89.3 133.9 223.2 371.9 669.5
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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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 74.3 111.5 185.9 309.8 557.6
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 13.7 35.9 71.7 107.6 179.3 298.8 537.8
450 13.6 35.4 70.7 106.1 176.8 294.7 5304
475 13.4 34.9 69.7 104.6 174.3 290.5 523.

j00 13.2 34.4 68.7 103.1 171.8 286.4 515.1
938 11.0 29.0 57.9 86.9 145.1 241.7 435.1
350 11.0 29.0 57.9 86.9 145.1 241.7 435.1
375 10.6 27.7 55.4 83.2 138.6 231.0 415.

400 8.0 21.0 419 62.9 104.8 174.7 314.1
425 6.0 15.6 31.3 46.9 78.2 130.3 234.1
450 4.5 11.7 234 35.1 58.5 97.5 175.9
475 3.5 9.0 18.1 271 45.2 75.3 135.4
700 3.0 7.7 15.4 23.2 38.6 64.4 115.9
125 2.3 6.1 121 182 30.4 50.6 91.

150 1.7 4.6 9.1 13.7 22.8 379 68.3
175 1.3 3.3 6.7 10.0 16.7 27.9 50.

g400 1.1 2.9 5.8 8.6 14.4 24.0 43.7
g416 0.8 2.2 44 6.6 111 18.5 33.4

NOTE: (1)| Flanged-end valve ratings terminate at 538°C.
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Table 2-2.7C 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 27290 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 1500
-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 10,645
300 250 650 1,295 1,945 3,240 5,400 0,725
400 230 605 1,210 1,815 3,025 5,045 0,080
500 220 575 1,145 1,720 2,865 4,775 8,600
600 210 550 1,105 1,655 2,760 4,600 8,275
650 205 540 1,080 1,625 2,705 4,010 ,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
1,050 160 420 840 1,260 2,105 3,505 6,310
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Table 2-2.7C 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
1,100 125 325 650 975 1,630 2,715 4,885
1,150 90 235 470 705 1,180 1,965 3,535
1,200 65 170 345 515 855 1,430 2,570
1,250 50 130 255 385 645 1,070 1,930
1800 35 95 190 285 470 785 1,415
1850 30 75 145 220 365 605 15094
1400 20 55 110 165 280 465 834
1450 15 40 85 125 210 345 621
1500 10 30 65 95 160 270 48

NOTE: (1)| Flanged-end valve ratings terminate at 1,000°F.
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Table 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. $32760 (1)

A312 Gr. S31254

A351 Gr. CK3MCuN

A358 Gr. S31254
A479 Gr. S31254

A479 Gr. $31803 (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
Tlemperature, 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 4309 775.7
100 17.7 50.7 101.3 152.0 253.3 422.2 759.9
150 15.8 45.9 91.9 137.8 229.6 382.7 688.9
200 13.8 42.7 85.3 128.0 2133 355.4 639.8
250 12.1 40.5 80.9 121.4 2023 337.2 606.9
300 10.2 38.9 77.7 116.6 194.3 3238 582.8
325 9.3 382 76.3 114.5 190.8 318.0 572.5
350 8.4 37.6 75.3 1129 188.2 313.7 564.7
375 7.4 374 74.7 M2.1 186.8 311.3 560.3
400 6.5 36.5 73.3 109.8 183.1 304.9 548.5
B — Special Class
Temperature, Werking 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 20.0 51.7 103.4 155.1 258.6 430.9 775.7
150 19.6 51.3 102.5 153.8 256.3 427.2 768.9
200 18.2 47.6 95.2 142.8 238.0 396.7 714.1
250 17.3 45.2 90.3 135.5 225.8 376.3 677.4
300 166 43.4 86.7 130.1 216.8 361.4 650.4
325 16.3 42.6 85.2 127.8 213.0 355.0 638.9
350 16.1 42.0 84.0 126.1 210.1 350.2 630.3
375 16.0 41.7 83.4 125.1 208.4 347.4 625.3
400 15.2 39.7 79.4 119.1 198.6 330.9 595.7
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 2-2.8C Ratings for Group 2.8 Materials

A182 Gr. F44
A182 Gr. F51 (1)
A182 Gr. F53 (1)
A182 Gr. F55
A240 Gr. $31254

A240 Gr. $31803 (1)
A240 Gr. $32750 (1)

A240 Gr. $32760 (1)

A312 Gr. S31254

A351 Gr. CK3MCuN

A358 Gr. S31254
A479 Gr. S31254

A479 Gr. $31803 (1)

A479 Gr. $32750 (1)
A479 Gr. $32760 (1)
A789 Gr. S31803 (1)
A789 Gr. S32750 (1)
A789 Gr. $32760 (1)
A790 Gr. S31803 (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

Working Pressures by Class, psig

Tempegrature,

PF 150 300 600 900 1500 2500 4500

-20 fo 100 290 750 1,500 2,250 3,750 6,250 11,25
400 260 745 1,490 2,230 3,720 6,200, 11,16

300 230 665 1,335 2,000 3,335 5,560, 10,01

400 200 615 1,230 1,845 3,070 5120 9,211

00 170 580 1,160 1,740 2,905 4,840 8,71

400 140 555 1,115 1,670 2,785 4,640 8,35

450 125 545 1,095 1,640 2,735 4,560 8,21

700 110 540 1,085 1,625 2,710 4,520 8,131

7150 95 530 1,065 1,595 2,660 4,430 7,97

B — Special Class
Tempprature, Working Pressure‘by Class, psig

PF 150 300 600 900 1500 2500 4500

-20 fo 100 290 750 1,500 2;250 3,750 6,250 11,25
400 290 750 1,500 2,250 3,750 6,250 11,25

300 285 745 1,490 2,235 3,725 6,205 11,17

400 265 685 1,370 2,055 3,430 5,715 10,281

00 250 650 1,295 1,945 3,240 5,400 9,721

€400 240 620 1,245 1,865 3,105 5,180 9,32

450 235 610 1,220 1,830 3,055 5,090 9,16

700 230 605 1,210 1,815 3,025 5,045 9,08

150 230 600 1,200 1,800 3,000 5,000 9,00

NOTE: (1)| This steel may become brittle“after service at moderately elevated temperatures. Not to be used over 600°F.
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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 16.5 431 86.2 129.3 215.5 359.2 646.5
150 15.3 40.0 80.0 120.0 200.0 333.3 599.9
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 2872 516.9
325 9.3 339 67.7 101.6 169.3 282.2 507.9
350 8.4 33.3 66.6 99.9 166.5 277.6 499.6
375 7.4 329 65.7 98.6 1643 273.8 492.9
400 6.5 324 64.8 97.3 162.1 270.2 486.3
425 5.5 321 64.2 96.4 160.6 267.7 481.8
450 4.6 31.7 63.4 951 158.4 264.0 475.3
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 1.4 234 46.8 70.2 117.0 195.0 351.0
550 1.4 (4) 20.5 41.0 61.5 102.5 170.8 307.4
575 14 (4) 15.1 30:2 45.3 75.5 125.8 226.4
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 87.2
675 1.4 (4) 3.7 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 2.1 3.1 5.2 8.6 15.5
775 0.3 (4) 0.8 1.6 2.5 4.1 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 3.9 7.1
B — Special Class
Temperature, Working Pressures by Class, bar
K 150 300 600 900 1500 2500 4500
=29to-38 2670 517 163+ 1557 2586 #4369 75.7
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 89.3 133.9 223.2 371.9 669.5
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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Table 2-2.9 Ratings for Group 2.9 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 74.3 111.5 185.9 309.8 557.6
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 13.7 35.9 71.7 107.6 179.3 298.8 537.8
450 13.6 35.4 70.7 106.1 176.8 294.7 5304
475 134 34.9 69.7 104.6 174.3 290.5 523.
q00 13.2 34.4 68.7 103.1 171.8 286.4 515.4
938 11.0 29.0 57.9 86.9 145.1 241.7 435.]
350 9.8 25.6 51.2 76.8 128.1 213.4 384.7
375 7.2 189 37.7 56.6 94.3 157.2 283.
400 5.3 13.8 27.6 41.3 68.9 114.8 206.7
425 39 10.2 20.4 30.5 50.9 84.9 152.%
450 2.8 7.3 14.5 21.8 36.3 60.6 109.
475 1.8 4.6 9.2 13.8 23.0 38.4 69.
700 1.3 3.4 6.9 10.3 17.2 28.6 51.1
125 0.8 21 42 63 10.5 17.6 31.
150 0.5 1.4 2.7 4.1 6.8 11.3 20.4
175 0.4 1.0 2.1 3.1 5.2 8.6 15.9
g400 0.3 0.9 1.8 2.7 4.5 7.4 13.4
g16 0.2 0.6 12 1.8 3.0 4.9 8.9
NOTES:
(1) At tenfperatures above 538°C, use only when the carben content is 0.04% or higher.
(2) For temperatures above 538°C, use only if the material is solution heat treated to the minimum temperature specified in the mdterial
specification but not lower than 1 040°C and quenching in water or rapidly cooling by other means.
(3) This njaterial should be used for service temperatures 515°C and above only when assurance is provided that grain size is not finef than
ASTM [6.
(4) Flanggd-end valve ratings terminate at\538°C.
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Table 2-2.9C Ratings for Group 2.9 Materials

A240 Gr. 3098 (1)-(3)

A240 Gr. 310S (1)-(3)

A479 Gr. 3108 (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 8,135
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 20 340 680 1,020 1,695 2,830 5,090
1,050 20 (4) 245 485 730 1,215 2,030 3,650
1,100 20 (4) 170 345 515 855 1,430 2,570
1,150 20 (4) 125 245 370 615 1,030 1,850
1,200 20 (4) 85 170 255 430 715 1,285
1,250 20 (4) 50 105 155 255 430 770
1,300 10 (4) 25 55 80 135 230 410
1,350 5(4) 15 35 50 85 145 255
1,400 5(4) 15 25 40 70 115 205
1,450 5(4) 10 20 30 50 85 155
1,500 5(4) 5 15 20 35 55 105
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
200 270 705 1,410 2,115 3,520 5,870 10,565
300 250 650 1,295 1,945 3,240 5,400 0,725
400 230 605 1,210 1,815 3,025 5,045 9,080
500 220 575 1,145 1,720 2,865 4,775 8,600
696 216 556 165 1655 2,760 %4660 ,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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Table 2-2.9C Ratings for Group 2.9 Materials (Cont’d)

B — Special Class

Working Pressure by Class, psig

Temperature,
°F 150 300 600 900 1500 2500 4500
1,050 115 305 610 915 1,520 2,535 4,565
1,100 80 215 430 645 1,070 1,785 3,215
1,150 60 155 310 465 770 1,285 2,315
1,200 40 105 215 320 535 895 1,605
150 25 65 130 195 320 535 961
1800 15 35 70 105 170 285 515
1850 10 20 45 65 105 180 32
1400 5 15 35 50 85 145 25
1450 5 15 25 40 65 105 199
1500 5 10 15 25 45 70 13
NOTES:
(1) At tenjperatures above 1,000°F, use only when the carbon content is 0.04% or higher.
(2) For temperatures above 1,000°F, use only if the material is solution heat treated to the minimurirtemperature specified in the mgterial
specification but not lower than 1,900°F and quenching in water or rapidly cooling by other ‘means.
(3) This nfaterial should be used for service temperatures 960°F and above only when assurance'is’'provided that grain size is not finef than
ASTM |6.
(4) Flanggd-end valve ratings terminate at 1,000°F.
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Table 2-2.10 Ratings for Group 2.10 Materials

A351 Gr. CH8 (1)

A351 Gr. CH20 (1)

A — Standard Clas

S

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 2224 370.6 667.1
100 14.4 37.5 75.1 112.6 187.7 312.8 563.0
150 13.4 349 69.8 104.7 174.4 290.7 523.3
200 129 335 67.1 100.6 167.7 279.5 503.2
250 12.1 32.6 65.2 97.8 163.1 2718 489.2
300 10.2 31.7 63.4 95.2 158.6 2643 475.8
325 9.3 31.2 62.4 93.6 156.1 260.1 468.2
350 8.4 30.6 61.2 91.7 152.9 254.8 458.7
375 7.4 29.8 59.7 89.5 1492 248.6 447.5
400 6.5 29.1 58.2 87.3 145.5 242.4 436.4
425 5.5 28.3 56.7 85.0 141.7 236.2 425.2
450 4.6 27.6 55.2 828 138.0 230.0 414.0
475 3.7 26.7 535 80.2 133.7 222.8 401.0
500 2.8 25.8 51.7 77.5 129.2 215.3 387.6
538 1.4 23.3 46.6 70.0 116.6 194.4 349.9
550 1.4 (2) 219 43.8 65.7 109.5 182.5 328.5
575 14 (2) 18.5 370 55.5 92.4 154.0 277.3
600 1.4 (2) 14.5 29.0 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) 89 17.8 26.7 44.5 74.1 133.5
675 1.4 (2) 7.0 14.0 20.9 349 58.2 104.7
700 1.4 (2) 5.7 11.3 17.0 28.3 47.2 85.0
725 1.4 (2) 4.6 9.1 13.7 22.8 38.0 68.4
750 1.3A(2) 3.5 7.0 10.5 17.5 29.2 52.5
775 1.0 (2) 2.6 5.1 7.7 12.8 21.4 38.4
800 0.8 (2) 2.0 4.0 6.1 10.1 16.9 30.4
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
°€ 150 300 600 900 1500 2500 4500
=29to-38 184 %486 960 4t 2407t 40071 20.3
50 17.9 46.8 93.5 140.3 233.8 389.6 701.4
100 16.1 41.9 83.8 125.7 209.5 349.1 628.4
150 14.9 38.9 77.9 116.8 194.7 3245 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
350 131 34.1 68.3 102.4 170.6 284.4 511.9
375 12.8 33.3 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
425 121 31.6 63.3 94.9 158.2 263.6 474.5
450 11.8 30.8 61.6 92.4 154.0 256.7 4621
475 11.4 29.8 59.7 89.5 149.2 248.6 447.4
00 111 28.8 57.7 86.5 144.2 240.3 432.4
438 10.5 27.3 54.7 82.0 136.7 227.8 410.4
450 10.1 26.4 52.7 79.1 131.8 219.6 3954
375 8.9 23.1 46.2 69.3 115.5 192.6 346.4
400 7.0 18.1 36.3 54.4 90.7 151.2 272.1
425 5.5 14.3 28.6 42.8 714 119.0 214.7
450 4.3 11.1 22.2 334 55.6 92.7 166.9
475 3.3 8.7 17.5 26.2 43.6 72.7 130.9
100 3.0 7.7 15.4 23.1 38.6 64.3 115.%
125 2.4 6.4 12.7 19.% 31.8 53.1 95.5
150 1.8 4.7 9.5 14.2 23.6 39.4 70.9
175 1.2 3.2 6.5 9.7 16.2 27.0 48.4
400 1.0 2.7 53 8.0 13.3 22.2 40.

416 0.9 2.4 4.7 7.1 11.8 19.7 35.9

NOTES:

(1) At tenfperatures above 538°C, use only when the carben content is 0.04% or higher.
(2) Flangdd-end valve ratings terminate at 538°C.
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Table 2-2.10C Ratings for Group 2.10 Materials

A351 Gr. CH8 (1)

A351 Gr. CH20 (1)

A — Standard Class

Working Pressures by Class, psig

Temperature,
°F 150 300 600 900 1500 2500 4500
-20 to 100 260 670 1,345 2,015 3,360 5,600 10,080
200 210 550 1,100 1,650 2,750 4,580 8,245
300 195 505 1,015 1,520 2,530 4,220 7,595
400 185 485 970 1,455 2,425 4,040 7,270
500 170 470 940 1,410 2,350 3,920 7,055
600 140 455 910 1,370 2,280 3,800 6,840
650 125 445 895 1,340 2,230 3,720 6,695
700 110 435 870 1,305 2,170 3,620 6,515
750 95 420 845 1,265 2,110 3,520 6,335
800 80 410 820 1,230 2,050 3,420 6,155
850 65 400 795 1,195 1,990 3,320 5,975
900 50 385 770 1,150 1,920 3,200 5,760
950 35 370 740 1,110 1,850 3,080 5,545
1,000 20 340 675 1,015 1,690 2,820 5,075
1,050 20 (2) 290 585 875 1,455 2,430 4,370
1,100 20 (2) 225 445 670 1,115 1,855 3,345
1,150 20 (2) 170 345 515 855 1,430 2,570
1,200 20 (2) 130 260 390 650 1,085 1,955
1,250 20 (2) 100 200 300 495 830 1,490
1,300 20 (2) 80 160 235 395 655 1,185
1,350 20 (2) 60. 125 185 310 515 925
1,400 15 (2) 45 90 135 225 370 670
1,450 10 (2) 30 60 95 155 255 465
1,500 10 (2) 25 55 80 135 230 410
B — Special Class
Temperature, Working Pressure by Class, psig

°F 150 300 600 900 1500 2500 1500
-20 to 100 265 695 1,395 2,090 3,480 5,805 10,445
200 235 615 1,225 1,840 3,065 5,110 9,200
300 215 565 1,130 1,695 2,825 4,710 8,480
400 205 540 1,080 1,625 2,705 4,510 8,115
500 200 525 1,050 1,575 2,625 4,375 7,875
696 195 516 1626 1525 2,545 %4240 ,635
650 190 500 995 1,495 2,490 4,150 7,475
700 185 485 970 1,455 2,425 4,040 7,270
750 180 470 945 1,415 2,355 3,930 7,070
800 175 460 915 1,375 2,290 3,815 6,870
850 170 445 890 1,335 2,225 3,705 6,670
900 165 430 855 1,285 2,145 3,570 6,430
950 160 415 825 1,240 2,065 3,440 6,190
1,000 150 395 795 1,190 1,980 3,305 5,945
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Table 2-2.10C Ratings for Group 2.10 Materials (Cont’d)

B — Special Class

Working Pressure by Class, psig

Temperature,

°F 150 300 600 900 1500 2500 4500
1,050 140 365 730 1,095 1,820 3,035 5,465
1,100 105 280 555 835 1,395 2,320 4,180
1,150 80 215 430 645 1,070 1,785 3,215
1,200 60 165 325 490 815 1,355 2,445
1250 50 125 250 375 620 1,035 1,861
1800 40 100 195 295 495 820 1,48
1B50 30 75 155 230 385 645 1,155
1400 20 55 110 165 280 465 834
1450 15 40 75 115 195 320 58
1500 15 35 70 105 170 285 517

NOTES:

(1) At tenjperatures above 1,000°F, use only when the carbon content is 0.04% or higher.
(2) Flangegd-end valve ratings terminate at 1,000°F.
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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 3539 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 30047 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 1710 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 4.6 335 66.9 1004 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 25.2 50.0 75.2 125.5 208.9 375.8
550 1.4 (2) 25.0 49.8 74.8 1249 208.0 374.2
575 14 (2) 24.0 479 71.8 119.7 199.5 359.1
600 1.4 (2) 19.8 39.6 59.4 99.0 165.1 297.1
625 1.4 (2) 13.9 27.7 41.6 69.3 115.5 207.9
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 66.3 119.4
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 (2) 2.5 4.9 7.4 12.3 20.4 36.8
800 0.8 (2) 2.0 4.0 6.1 10.1 16.9 30.4
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
K 150 300 600 900 1500 2500 4500
=29to-38 198 517 163+ 1557 2586 #4369 75.7
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 3233 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 37.5 75.0 112.5 187.6 312.6 562.7
450 14.3 37.3 74.7 112.0 186.7 311.1 560:

475 14.3 37.3 74.6 1119 186.5 310.9 559.4
j00 13.7 35.6 71.5 107.1 178.6 297.5 535.4
938 11.0 29.0 57.9 86.9 145.1 241.7 435.1
350 11.0 29.0 57.9 86.9 145.1 241.7 435.1
375 10.9 28.6 57.1 85.7 143.0 238.3 428.

400 9.5 24.8 49.5 74.3 123.8 206.4 371.4
425 6.6 17.3 34.6 52.0 86.6 144.3 259.

450 4.9 12.9 25.7 38.6 64.4 107.3 193.1
475 3.8 9.9 19.9 29.8 49.7 82.9 149.7
700 3.1 8.2 16.4 24.5 40.9 68.2 122.]
125 2.3 5.9 11.8 177 29.5 49.2 88.1
150 1.6 4.1 8.2 12.2 20.4 34.0 61.2
175 1.2 31 6.2 9.3 15.5 25.8 46.4
g400 1.0 2.7 5.3 8.0 13.3 22.2 40.

g416 0.9 2.4 447 7.1 11.8 19.7 35.9

NOTES:

(1) At tenfperatures above 538°C, use only when the carben content is 0.04% or higher.
(2) Flangdd-end valve ratings terminate at 538°C.
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Table 2-2.11C Ratings for Group 2.11 Materials

A351 Gr. CF8C (1)

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
200 255 660 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 2425 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 (2) 360 720 1,080 1,800 3,000 5,400
1,100 20 (2) 310 625 935 1,560 2,600 4,680
1,150 20 (2) 210 420 625 1,045 1,745 3,135
1,200 20 (2) 150 300 455 755 1,255 2,265
1,250 20 (2) 115 225 340 565 945 1,695
1,300 20 (2) 75 150 225 375 630 1,130
1,350 20 (2) 50 105 155 255 430 770
1,400 15 (2) 40 80 125 205 345 615
1,450 10 (2) 30 60 95 155 255 465
1,500 10 (2) 25 55 80 135 230 410
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
200 275 715 1,435 2,150 3,585 5,975 10,750
300 255 660 1,320 1,975 3,295 5,490 0,885
400 240 620 1,245 1,865 3,105 5,180 9,320
500 230 600 1,200 1,800 3,000 5,000 9,000
696 226 575 1156 1736 2,880 %860 ,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
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
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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Table 2-2.11C Ratings for Group 2.11 Materials (Cont’d)

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
1,100 150 390 780 1,170 1,950 3,250 5,850
1,150 100 260 525 785 1,305 2,180 3,920
1,200 70 190 375 565 945 1,570 2,830
1250 55 140 285 425 705 1,180 2,12
1800 35 95 190 285 470 785 1,419
1B50 25 65 130 195 320 535 96
1400 20 50 105 155 255 430 77
1450 15 40 75 115 195 320 58
1500 15 35 70 105 170 285 517

NOTES:

(1) At tenjperatures above 1,000°F, use only when the carbon content is 0.04% or higher.
(2) Flangegd-end valve ratings terminate at 1,000°F.
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Table 2-2.12 Ratings for Group 2.12 Materials

A351 Gr. CK20 (1)

A — Standard Clas

S

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 2224 370.6 667.1
100 14.4 37.5 75.1 112.6 187.7 312.8 563.0
150 13.4 349 69.8 104.7 174.4 290.7 523.3
200 129 335 67.1 100.6 167.7 279.5 503.2
250 12.1 32.6 65.2 97.8 163.1 2718 489.2
300 10.2 31.7 63.4 95.2 158.6 2643 475.8
325 9.3 31.2 62.4 93.6 156.1 260.1 468.2
350 8.4 30.6 61.2 91.7 152.9 254.8 458.7
375 7.4 29.8 59.7 89.5 1492 248.6 447.5
400 6.5 29.1 58.2 87.3 145.5 242.4 436.4
425 5.5 28.3 56.7 85.0 141.7 236.2 425.2
450 4.6 27.6 55.2 828 138.0 230.0 414.0
475 3.7 26.7 535 80.2 133.7 222.8 401.0
500 2.8 25.8 51.7 77.5 129.2 215.3 387.6
538 1.4 23.3 46.6 70.0 116.6 194.4 349.9
550 1.4 (2) 229 45.9 68.8 114.7 191.2 344.1
575 1.4 (2) 21.7 43:3 65.0 108.3 180.4 324.8
600 1.4 (2) 19.4 38.8 58.2 97.1 161.8 291.2
625 1.4 (2) 16.8 33.7 50.5 84.1 140.2 252.4
650 1.4 (2) 14 28.1 42.2 70.4 117.3 211.1
675 1.4 (2) 11.5 23.0 34.6 57.6 96.0 172.8
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 52.9 95.2
750 1.42) 4.5 8.9 13.4 22.3 37.2 66.9
775 1.2 (2) 3.1 6.3 9.4 15.7 26.2 47.2
800 0.9 (2) 2.3 4.6 6.9 114 19.1 34.3
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
°€ 150 300 600 900 1500 2500 4500
=29to-38 184 %486 960 4t 2407t 40071 20.3
50 17.9 46.8 93.5 140.3 233.8 389.6 701.4
100 16.1 41.9 83.8 125.7 209.5 349.1 628.4
150 14.9 38.9 77.9 116.8 194.7 3245 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
350 131 34.1 68.3 102.4 170.6 284.4 511.9
375 12.8 33.3 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
425 121 31.6 63.3 94.9 158.2 263.6 474.5
450 11.8 30.8 61.6 92.4 154.0 256.7 4621
475 11.4 29.8 59.7 89.5 149.2 248.6 447.4
00 111 28.8 57.7 86.5 144.2 240.3 432.4
438 10.5 27.3 54.7 82.0 136.7 227.8 410.4
450 10.5 27.3 54.7 82.0 136.7 227.8 410.
375 10.4 271 54.1 81.2 135.3 225.6 406.
400 9.3 24.3 48.5 72.8 121.3 202.2 364.
425 8.1 21.0 42.1 63.1 105,2 175.3 315.9
450 6.7 17.6 35.2 52.8 87.9 146.6 263.4
475 5.5 14.4 28.8 43.2 72.0 120.0 2159
100 4.7 12.3 24.7 37.0 61.6 102.7 184.9
125 3.6 9.4 18.8 28.2% 47.0 78.4 141.(
150 2.4 6.1 12.3 18.4 30.7 51.2 92.7
175 1.5 4.0 7.9 119 19.9 33.1 59.4
400 1.3 33 6.5 9.8 16.3 27.2 49.
416 0.9 2.4 4.7 7.1 11.8 19.7 35.9
NOTES:

(1) At tenfperatures above 538°C, use only when the carben content is 0.04% or higher.
(2) Flangdd-end valve ratings terminate at 538°C.
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Table 2-2.12C Ratings for Group 2.12 Materials

A351 Gr. CK20 (1)

A — Standard Class

Working Pressures by Class, psig

Temperature,
°F 150 300 600 900 1500 2500 4500
-20 to 100 260 670 1,345 2,015 3,360 5,600 10,080
200 210 550 1,100 1,650 2,750 4,580 8,245
300 195 505 1,015 1,520 2,530 4,220 7,595
400 185 485 970 1,455 2,425 4,040 7,270
500 170 470 940 1,410 2,350 3,920 7,055
600 140 455 910 1,370 2,280 3,800 6,840
650 125 445 895 1,340 2,230 3,720 6,695
700 110 435 870 1,305 2,170 3,620 6,515
750 95 420 845 1,265 2,110 3,520 6,335
800 80 410 820 1,230 2,050 3,420 6,155
850 65 400 795 1,195 1,990 3,320 5,975
900 50 385 770 1,150 1,920 3,200 5,760
950 35 370 740 1,110 1,850 3,080 5,545
1,000 20 340 675 1,015 1,690 2,820 5,075
1,050 20 (2) 325 650 975 1,630 2,715 4,885
1,100 20 (2) 290 585 875 1,455 2,430 4,370
1,150 20 (2) 250 500 750 1,250 2,085 3,755
1,200 20 (2) 205 410 615 1,030 1,715 3,085
1,250 20 (2) 165 330 495 825 1,370 2,470
1,300 20 (2) 120 240 360 600 1,000 1,800
1,350 20 (2) 80. 165 245 410 685 1,235
1,400 20 (2) 55 110 165 275 455 825
1,450 15 (2) 40 75 115 190 315 565
1,500 10 (2) 25 55 80 135 230 410
B — Special Class
Temperature, Working Pressure by Class, psig

°F 150 300 600 900 1500 2500 1500
-20 to 100 265 695 1,395 2,090 3,480 5,805 10,445
200 235 615 1,225 1,840 3,065 5,110 9,200
300 215 565 1,130 1,695 2,825 4,710 8,480
400 205 540 1,080 1,625 2,705 4,510 8,115
500 200 525 1,050 1,575 2,625 4,375 7,875
696 195 516 1626 1525 2,545 %240 ,635
650 190 500 995 1,495 2,490 4,150 7,475
700 185 485 970 1,455 2,425 4,040 7,270
750 180 470 945 1,415 2,355 3,930 7,070
800 175 460 915 1,375 2,290 3,815 6,870
850 170 445 890 1,335 2,225 3,705 6,670
900 165 430 855 1,285 2,145 3,570 6,430
950 160 415 825 1,240 2,065 3,440 6,190
1,000 150 395 795 1,190 1,980 3,305 5,945
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Table 2-2.12C Ratings for Group 2.12 Materials (Cont’d)

B — Special Class

Working Pressure by Class, psig

Temperature,

°F 150 300 600 900 1500 2500 4500
1,050 150 395 795 1,190 1,980 3,305 5,945
1,100 140 365 730 1,095 1,820 3,035 5,465
1,150 120 315 625 940 1,565 2,605 4,695
1,200 100 255 515 770 1,285 2,145 3,855
1250 80 205 410 615 1,030 1,715 3,081
1800 60 150 300 450 750 1,250 2,25
1B50 40 105 205 310 515 855 1,541
1400 25 70 135 205 345 570 1,03
1450 20 45 95 140 235 395 704
1500 15 35 70 105 170 285 517

NOTES:

(1) At tenjperatures above 1,000°F, use only when the carbon content is 0.04% or higher.
(2) Flangegd-end valve ratings terminate at 1,000°F.
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Table 2-3.1 Ratings for Group 3.1 Materials

B462
B463

Gr. N08020 (1)
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 50.9 101.7 152.6 254.4 4239 763.1
150 15.8 48.9 97.9 146.8 244.7 407.8 734.1
200 13.8 47.2 94.3 141.5 235.8 392.9 707.3
250 12.1 45.5 91.0 136.5 2275 3792 682.5
300 10.2 429 85.7 128.6 214.4 357.1 642.6
325 9.3 41.4 82.6 124.0 206.6 3443 619.6
350 8.4 40.3 80.4 120.7 2041 335.3 603.3
375 7.4 38.9 77.6 116.5 19%: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
B — Special Class
Tlemperature, 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 20.0 51.7 103.4 155.1 258.6 430.9 775.7
150 20.0 51.7 1034 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
300 189 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 18.5 48.3 96.6 144.9 2415 402.5 724.5
375 184 48.0 95.9 1439 239.8 399.7 719.5
400 18.2 47.6 95.2 142.8 238.0 396.7 714.1
425 17.9 46.6 93.2 139.8 233.0 388.4 699.1
NOTH: (1) Use annealed. material only.
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Table 2-3.1C 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, 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
200 260 740 1,485 2,225 3,710 6,180 11,125

300 230 710 1,420 2,130 3,550 5,920 10,65

400 200 680 1,365 2,045 3,410 5,680 10,2271

00 170 655 1,310 1,965 3,275 5,460 9,83

400 140 605 1,210 1,815 3,025 5,040 9,07

450 125 590 1,175 1,765 2,940 4,905 8,821

700 110 570 1,135 1,705 2,840 4,730 8,511

750 95 530 1,065 1,595 2,660 4,430 7,97

g400 80 510 1,015 1,525 2,540 4,230 7,61

B — Special Class
Tempkrature, Working Pressure by Class, psig

PF 150 300 600 900 1500 2500 4500

-20 fo 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 2250 3,750 6,250 11,25

j00 280 730 1,465 27195 3,655 6,095 10,97

400 270 710 1,420 2,130 3,550 5,915 10,644

450 270 700 1,405 2,105 3,510 5,850 10,521

700 265 695 1,395 2,090 3,480 5,805 10,441

7150 265 690 1,380 2,075 3,455 5,760 10,367

g00 260 675 1,350 2,025 3,375 5,625 10,129

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

B160 Gr. N02200 (1) B162 Gr. N02200 (1) B163 Gr. N02200 (1) B564 Gr. N02200 (1)
B161 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 33.1 66.2 99.3 165.5 275.8 496.4
50 12.7 33.1 66.2 99.3 165.5 275.8 496.4
100 12.7 33.1 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 12.1 31.6 63.2 94.8 158.0 2634 1474.0
300 10.2 29.2 58.5 87.7 146.2 243.7 138.7
325 7.2 18.8 37.6 56.4 93.9 156.5 281.8

B — Special Class

Temperature, Working Pressures by Class, bar

°C 150 300 600 900 1500 2500 4500
-29 to 38 14.2 36.9 73.9 110.8 184.7 307.8 554.0
50 14.2 36.9 73.9 110.8 184.7 307.8 554.0
100 14.2 36.9 73.9 110.8 184.7 307.8 554.0
150 14.2 36.9 73.9 110:8 184.7 307.8 554.0
200 14.2 36.9 73.9 110.8 184.7 307.8 554.0
250 13.5 35.3 70.5 105.8 176.4 293.9 529.1
300 12.5 32.6 65.3 97.9 163.2 272.0 189.7
325 8.0 21.0 41.9 62.9 104.8 174.7 314.5

NOTH: (1) Use annealed material only.

129


https://asmenormdoc.com/api2/?name=ASME B16.34 2020.pdf

ASME B16.34-2020

Table 2-3.2C 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, psig

Temperature,
°F 150 300 600 900 1500 2500 4500
-20 to 100 185 480 960 1,440 2,400 4,000 7,200
200 185 480 960 1,440 2,400 4,000 7,200
jo0 185 480 960 1,440 2,400 4,000 7,20
400 185 480 960 1,440 2,400 4,000 7,20
j00 170 455 905 1,360 2,270 3,780 6,801
400 140 415 825 1,240 2,065 3,440 6,19
B — Special Class
Tempgprature, Working Pressure by Class, psig
PF 150 300 600 900 1500 2500 450(
100 205 535 1,070 1,605 2,680 4,465 8,031
400 205 535 1,070 1,605 2,680 4,465 8,031
j00 205 535 1,070 1,605 2,680 4,465 8,034
400 205 535 1,070 1,605 2,680 4,465 8,031
q00 195 505 1,015 1,520 2,530 4,220 7,599
400 175 460 920 1,380 2,305 3,840 6,91
NOTE: (1)| Use annealed material only.
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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 16.5 331 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 31.1 46.7 77.8 129.6 233.3
250 6.0 15.6 311 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 5.9 154 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 74.6 124.3 223.7
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
Temperature, Working Pressures by Class, bar

°C 150 300 600 900 1500 2500 1500
-29 to 38 7.1 18.5 36.9 55.4 92.3 153.9 P77.0
50 7.0 183 36.6 54.9 91.5 152.5 P74.6
100 6.8 17.7 35.4 53.1 88.4 147.4 P65.3
150 6.7 17.4 34.7 52.1 86.8 144.7 P60.4
200 6.7 17.4 34.7 52.1 86.8 144.7 P60.4
250 6.7 17.4 34.7 52.1 86.8 144.7 P60.4
300 6.7 17.4 34.7 52.1 86.8 144.7 P60.4
325 6.6 17.3 34.6 51.9 86.5 144.1 P59.5
350 6.6 17.2 344 51.5 85.9 143.1 P57.6
375 66 7% 343 St 8577 429 257.2
400 6.5 17.0 34.0 50.9 84.9 141.5 254.6
425 6.4 16.6 333 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 47.9 79.9 133.2 239.7
500 5.9 15.4 30.8 46.2 77.0 128.4 2311
538 5.6 14.6 29.2 43.8 72.9 121.6 218.8
550 4.3 11.3 22.6 33.9 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 33.4 55.7 100.3
600 2.1 5.6 111 16.7 27.8 46.3 83.3
625 1.7 4.3 8.6 129 215 35.9 64.6
650 1.4 3.5 7.1 10.6 17.7 29.5 53.2
NOTES:

(1) Use arjnealed material only.
(2) Flangegd-end valve ratings terminate at 538°C.
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Table 2-3.3C Ratings for Group 3.3 Materials

B160 Gr. N02201 (1)

B162 Gr. N02201 (1)

A — Standard Clas

S

Working Pressures by Class, psig

Temperature,
°F 150 300 600 900 1500 2500 4500
-20 to 100 90 240 480 720 1,200 2,000 3,600
200 90 230 460 690 1,150 1,920 3,455
300 85 225 450 675 1,130 1,880 3,385
400 85 225 450 655 1,130 1,880 3,385
500 85 225 450 655 1,130 1,880 3,385
600 85 225 450 675 1,130 1,880 3,385
650 85 225 445 670 1,115 1,860 3,350
700 85 225 445 670 1,115 1,860 3,350
750 85 220 440 660 1,105 1,840 3,310
800 80 215 430 650 1,080 1,800 3,240
850 65 210 420 635 1,055 1,760 3,170
900 50 205 415 620 1,030 1,720 3,095
950 35 195 395 590 985 1,640 2,950
1,000 20 190 380 570 950 1,580 2,845
1,050 20 (2) 80 165 245 410 685 1,235
1,100 20 (2) 70 135 205 345 570 1,030
1,150 20 (2) 50 105 155 255 430 770
1,200 15 (2) 40 80 125 205 345 615
B — Special Class
Tlemperature, Working Pressure by Class, psig
°F 150 300 600 900 1500 2500 4500
-20 to 100 105 270 535 805 1,340 2,230 4,020
200 100 255 515 770 1,285 2,145 3,855
300 95 250 505 755 1,260 2,100 3,775
400 95 250 505 755 1,260 2,100 3,775
500 95 250 505 755 1,260 2,100 3,775
600 95 250 505 755 1,260 2,100 3,775
650 95 250 500 745 1,245 2,075 3,735
700 95 250 500 745 1,245 2,075 3,735
750 95 245 495 740 1,130 2,055 3,695
800 90 240 480 725 1,205 2,010 3,615
850 90 235 470 705 1,180 1,965 3,535
900 90 230 460 690 1,150 1,920 3,455
950 85 220 440 660 1,100 1,830 3,295
1,000 80 210 425 635 1,060 1,765 3,175
1656 46 165 265 316 515 855 1,545
1,100 35 85 170 255 430 715 1,285
1,150 25 65 130 195 320 535 965
1,200 20 50 105 155 255 430 770
NOTES:

(1) Use annealed material only.
(2) Flanged-end ratings terminate at 1,000°F.
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ASME B16.34-2020

Table 2-3.4 Ratings for Group 3.4 Materials

A494 Gr. M35-1
A494 Gr. M35-2

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 13.8 359 71.9 107.8 179.7 299.5 539.1

150 12.9 33.7 67.5 101.2 168.7 281.1 506
300 12.5 32.7 65.4 98.1 163.5 272.4 490.4

450 12.1 32.6 65.2 97.8 163.0 271.7 489.

300 10.2 32.6 65.2 97.8 163.0 2717 489.

325 9.3 32.6 65.2 97.8 163.0 271.7 489.
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.
400 6.5 321 64.2 96.2 1604 267.4 481.7
425 5.5 31.6 63.3 94.9 158.2 263.6 474.9
450 4.6 26.9 53.8 80.7 134.5 224.2 403.5
475 3.7 20.8 41.5 62.3 103.8 173.0 311.3

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

PC 150 300 600 900 1500 2500 4500
-29|to 38 17.7 46.2 92.3 138.5 2309 384.8 692.4
50 17.2 449 898 134.7 224.6 374.3 673.%
100 15.4 40.1 80.2 120.3 200.6 334.3 601.7
150 14.4 37.6 75.3 1129 188.2 313.7 564.7
400 14.0 3645 73.0 109.5 182.4 304.0 547.3
450 13.9 36.4 72.8 109.1 181.9 303.2 545.7
joo 139 36.4 72.8 109.1 181.9 303.2 545.7
325 13.9 36.4 72.8 109.1 181.9 303.2 545.7
350 13.9 36.3 72.7 109.0 181.7 302.8 545.1
175 13.9 36.1 72.3 108.4 180.7 301.2 542.7
400 13.7 35.8 71.6 107.4 179.0 298.4 537.1
425 13.5 35.3 70.6 105.9 176.5 294.2 529.4
450 12.6 329 65.9 98.8 164.7 274.6 494.7

NOTE: (1) Use annealed material only.
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Table 2-3.4C Ratings for Group 3.4 Materials

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

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

B165 Gr. N04400 (1)
A494 Gr. M35-1

A494 Gr. M35-2
B564 Gr. N04400 (1)

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
200 200 525 1,050 1,575 2,630 4,380 7,885
300 190 490 980 1,470 2,450 4,080 7,345
400 180 475 945 1,420 2,365 3,940 7,000
500 170 475 945 1,420 2,365 3,940 7,090
600 140 475 945 1,420 2,365 3,940 7,090
650 125 475 945 1,420 2,365 3,940 7,090
700 110 470 940 1,410 2,350 3,920 7,055
750 95 465 930 1,395 2,330 3,880 6,985
800 80 460 915 1,375 2,290 3,820 6,875
850 65 375 755 1,130 1,885 3,145 5,655
900 50 275 550 825 1,370 2,285 4,115
B — Special Class
Tlemperature, Working Pressure by Class, psig
°F 150 300 600 900 1500 2500 500
-20 to 100 255 670 1,340 2,010 3,350 5,580 10,045
200 225 585 1,175 1,760 2,935 4,890 8,800
300 210 545 1,095 1,640 2,730 4,555 8,195
400 200 530 1,055 1,585 2,640 4,395 7,915
500 200 530 1,055 1,585 2,640 4,395 7,915
600 200 530 1,055 1,585 2,640 4,395 7,915
650 200 530 1,055 1,585 2,640 4,395 7,915
700 200 525 1,050 1,575 2,625 4,375 7,875
750 200 520 1,040 1,560 2,600 4,330 7,795
800 195 510 1,025 1,535 2,560 4,265 7,675
850 180 470 945 1,415 2,355 3,930 7,070
900 130 345 685 1,030 1,715 2,855 5,145
NOTH: (1) Use annealed. material only.
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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 4294 773.0
1§50 15.8 50.3 100.3 150.6 250.8 418.2 752.
200 13.8 48.6 97.2 145.8 243.4 405.4 729.
250 12.1 46.3 92.7 139.0 231.8 386.2 694.
300 10.2 429 85.7 128.6 214.4 3574 642.
325 9.3 41.4 82.6 124.0 206.6 344.3 6109.
350 8.4 40.3 80.4 120.7 201.1 335.3 603.
375 7.4 38.9 77.6 116.5 194.1 323.2 581.
400 6.5 36.5 73.3 109.8 183.1 304.9 548.
425 5.5 35.2 70.0 105.1 17511 291.6 524.1
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.
500 2.8 28.2 56.5 84.7 140.9 235.0 423.
538 1.4 16.5 331 49.6 82.7 137.9 248.
550 1.4 (2) 139 27.9 41.8 69.7 116.2 200.
575 1.4 (2) 9.4 18.9 28.3 47.2 78.6 141.
600 1.4 (2) 6.6 138 19.9 33.2 55.3 99.
625 1.4 (2) 5.1 10.3 15.4 25.7 42.8 77.
50 1.4 (2) 4.7 9.5 14.2 23.6 39.4 70.
B — Special Class
Tempprature, Working Pressures by Class, bar
C 150 300 600 900 1500 2500 450(
-29|to 38 20.0 51.7 103.4 155.1 258.6 430.9 775.%
50 20.0 51.7 103.4 155.1 258.6 430.9 775.%
100 20.0 51.7 103.4 155.1 258.6 430.9 775.%
150 20.0 51.7 103.4 155.1 258.6 430.9 775.%
200 20.0 51.7 103.4 155.1 258.6 430.9 775.]
450 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.%
325 20.0 51.7 103.4 155.1 258.6 430.9 775.%
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 4183 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 17.4 349 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 16.6 249 415 69.1 124.5
625 25 6.4 12.8 19.3 32.1 53.5 96.3
650 2.3 5.9 11.8 17.7 29.5 49.2 88.6

NOTHS:

(1) Use annealed material only.
(2) Hanged-end valve ratings terminate at 538°C.
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Table 2-3.5C 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, 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 8,51
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 7,30
900 50 450 900 1,350 2,245 3,745 6,74
950 35 365 725 1,090 1,815 3,030 5,45
1,p00 20 240 480 720 1,200 2,000 3,60
1,p50 20 (2) 155 310 465 770 1,285 2,31
1,100 20 (2) 105 205 310 515 855 1,54
1,50 20 (2) 75 150 225 375 630 1,13
1,00 20 (2) 70 135 205 345 570 1,03
B — Special Class
Température, Working-Pressure by Class, psig
F 150 300 600 900 1500 2500 4500
-20 o 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
7100 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
900 230 600 1,200 1,800 3,000 5,000 9,00
950 175 455 910 1,365 2,270 3,785 6,81
1,p06. 115 300 600 900 1,500 2,500 4,50
1,656 75 +95 385 586 965 665 2895
1,100 50 130 255 385 645 1,070 1,930
1,150 35 95 190 285 470 785 1,415
1,200 35 85 170 255 430 715 1,285
NOTES:

(1) Use annealed material only.

(2) Flanged-end valve ratings terminate at 1,000°F.
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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 91.2 136.9 228.1 380.1 684.3
150 15.8 44.0 88.0 132.0 219.9 366.6 659.8
200 13.8 42.8 85.6 128.4 214.0 356.7 642.0
250 12.1 41.7 83.5 125.2 208.7 3479 626.1
300 10.2 40.8 81.6 122.5 204.1 3402 612.3
325 9.3 40.3 80.6 120.9 201.6 336.0 604.7
350 8.4 39.8 79.5 119.3 198.8 331.3 596.4
375 7.4 389 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 95.1 158.2 263.9 474.8
500 2.8 28.2 56.5 84.7 140.9 235.0 423.0
538 1.4 25.2 50.0 75.2 125.5 208.9 375.8
550 1.4 (2) 25.0 49.8 74.8 1249 208.0 374.2
575 14 (2) 24.0 479 71.8 119.7 199.5 359.1
600 1.4 (2) 21.6 429 64.2 107.0 178.5 321.4
625 1.4 (2) 18.3 36.6 54.9 91.2 152.0 273.8
650 1.4 (2) 14 28.1 42.5 70.7 117.7 211.7
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 8.1 121 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 4.9 7.4 12.4 20.6 37.1
800 0.8 (2) 2.2 4.3 6.5 10.8 18.0 323
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
K 150 300 600 900 1500 2500 4500
=29to-38 2670 517 163+ 1557 2586 #4369 75.7
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 95.5 143.3 238.8 398.0 716.5
250 17.9 46.6 93.2 139.8 2329 388.2 698.8
300 17.5 45.6 91.1 136.7 2278 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 44.4 88.8 1331 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
425 16.4 429 85.8 128.6 214.4 357.3 643.2
450 16.2 42.4 84.8 127.1 2119 353.2 6357
475 16.1 42.0 84.0 126.1 210.1 350.2 630.3
j00 13.7 35.6 71.5 107.1 178.6 297.5 535.4
938 11.0 29.0 57.9 86.9 145.1 241.7 435.1
350 11.0 29.0 57.9 86.9 145.1 241.7 435.1
375 10.9 28.6 57.1 85.7 143.0 238.3 428.

400 10.3 26.9 53.5 80.4 134.0 2234 4019
425 8.7 23.0 45.7 68.6 114.3 190.6 342.

450 6.9 17.9 35.5 53.1 88.6 147.9 266.]
475 4.9 12.8 25.7 38.5 64.2 107.0 192.9
700 2.7 6.9 13.9 20.8 34.7 57.9 104.2
125 1.9 5.0 10.1 154 25.2 42.0 75.9
150 1.4 3.8 7.6 11.3 189 315 56.7
175 1.2 31 6.2 9.3 15.5 25.8 46.4
g400 1.0 2.7 5.4 8.1 13.5 22.5 40.4
g416 0.9 2.4 447 7.1 11.8 19.7 35.9

NOTES:

(1) Use arjnealed material only.
(2) Flangdd-end valve ratings terminate at 538°C.
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Table 2-3.6C 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, 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
200 255 665 1,330 1,995 3,325 5,540 9,970
300 230 640 1,275 1,915 3,190 5,320 9,575
400 200 620 1,240 1,860 3,095 5,160 9,290
500 170 600 1,205 1,805 3,010 5,020 9,035
600 140 590 1,175 1,765 2,940 4,900 8,820
650 125 580 1,155 1,735 2,890 4,820 8,675
700 110 570 1,135 1,705 2,840 4730 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 2435 4,060 7,305
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 (2) 360 720 1,080 1,800 3,000 5,400
1,100 20 (2) 325 645 965 1,610 2,685 4,835
1,150 20 (2) 275 550 825 1,370 2,285 4,115
1,200 20 (2) 205 410 620 1,030 1,715 3,085
1,250 20 (2) 145 290 430 720 1,200 2,160
1,300 20 (2) 70 135 205 345 570 1,030
1,350 20 (2) 50 110 165 275 455 825
1,400 15 (2) 40 75 115 190 315 565
1,450 15 (2) 35 70 105 170 285 515
1,500 10 (2) 25 55 80 135 230 410
B — Special Class
Tlemperature, 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
200 285 740 1,485 2,225 3,710 6,185 11,130
300 275 715 1,425 2,140 3,565 5,940 0,690
400 265 690 1,380 2,075 3,455 5,760 0,365
500, 260 670 1,345 2,015 3,360 5,605 0,085
696 256 655 1315 1970 3,280 5470 ,845
650 245 645 1,290 1,935 3,230 5,380 9,685
700 245 640 1,275 1,915 3,190 5,315 9,565
750 240 630 1,260 1,890 3,145 5,245 9,440
800 240 620 1,245 1,865 3,105 5,180 9,320
850 235 615 1,225 1,840 3,065 5110 9,200
900 230 600 1,200 1,800 3,000 5,000 9,000
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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Table 2-3.6C Ratings for Group 3.6 Materials (Cont’d)

ASME B16.34-2020

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
1,100 155 405 805 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 2,145 3,860
1p50 70 180 360 540 900 1,500 2,70
1,800 35 85 170 255 430 715 1,284
1850 25 70 135 205 345 570 1,03
1,400 20 45 95 140 235 395 704
1450 15 45 85 130 215 355 641
1600 15 35 70 105 170 285 513

NOTES:

(1) Use arjnealed material only.

(2) Flangg

d-end valve ratings terminate at 1,000°F.
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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 51.7 103.4 155.1 258.6 430.9 775.7
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 4054 729.8
250 12.1 46.3 92.7 139.0 231.8 386.2 694.8
300 10.2 429 85.7 128.6 214.4 357.1 642.6
325 9.3 41.4 82.6 124.0 206.6 344.3 619.6
350 8.4 40.3 80.4 120.7 2011 335.3 603.3
375 7.4 38.9 77.6 116.5 194.1 323.2 581.8
400 6.5 36.5 73.3 109.8 183.1 304.9 548.5
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
-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 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
350 198 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 50.3 100.6 150.6 251.2 418.3 753.2
425 19.0 49.6 99.3 148.9 248.2 413.7 744.6
NOTH: (1) Only usessolution annealed material.
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Table 2-3.7C 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, 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
400 260 750 1,500 2,250 3,750 6,250 11,25
300 230 730 1,455 2,185 3,640 6,070 10,921
400 200 705 1,410 2,115 3,530 5,880 10,581
j00 170 665 1,330 1,995 3,325 5,540 9,961
q00 140 605 1,210 1,815 3,025 5,040 9,07
450 125 590 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 4,430 7,97
q00 80 510 1,015 1,525 2,540 4,230 7,61
B — Special Class
Tempprature, Working Pressure by Class{psig
F 150 300 600 900 1500 2500 4500
-20 fo 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
j00 290 750 1,500 2,250 3,750 6,250 11,25
q00 290 750 1,500 2,250 3,750 6,250 11,25
q50 290 750 1,560 2,250 3,750 6,250 11,25
700 280 735 1,465 2,200 3,665 6,110 10,991
150 280 730 1,460 2,185 3,645 6,070 10,93
g00 275 720 1,440 2,160 3,600 6,000 10,80
NOTE: (1)| Use solution annealed material only.
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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)

B564 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 4309 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 48.3 96.7 145.0 241.7 402.8 725.1
250 12.1 46.3 92.7 139.0 231.8 386.2 694.8
300 10.2 429 85.7 128.6 214.4 357.1 642.6
325 9.3 41.4 82.6 1240 206.6 3443 619.6
350 8.4 40.3 80.4 120.7 201.1 335.3 603.3
375 7.4 389 77.6 116.5 194.1 323.2 581.8
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 67.7 101.4 169.0 281.8 507.0
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 1.4 252 50.0 75.2 125.5 208.9 375.8
550 1.4 (7) 25.0 49.8 74.8 1249 208.0 374.2
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-(7) 18.3 36.6 54.9 91.2 152.0 273.8
650 1.4 (7) 14.1 28.1 42.2 70.4 117.3 2111
675 1.4 (7) 11.5 23.0 34.6 57.6 96.0 172.8
700 1.4 (7) 8.8 17.5 26.3 43.8 73.0 131.5
B — Special Class
Tefpérature, Working Pressures by Class, bar

€ 156 366 566 966 1566 2566 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 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 19.8 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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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 47.9 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 94.6 141.9 236.4 394.1 709.3
450 17.9 46.8 93.6 140.4 234.1 390.1 7023
475 16.4 42.8 85.5 128.2 213.7 356.3 641.3
j00 13.7 35.6 71.5 107.1 178.6 297.5 535.4
938 11.0 29.0 57.9 86.9 145.1 241.7 435.1
350 11.0 29.0 57.9 86.9 145.1 241.7 435.1
375 10.9 28.6 57.1 85.7 143.0 238.3 428.

400 10.3 26.9 53.5 80.4 134.0 2234 4019
425 8.7 23.0 45.7 68.6 114.3 190.6 342.

450 6.7 17.6 35.2 52.8 87.9 146.6 263.

475 5.5 14.4 28.8 43.2 72.0 120.0 2159
700 4.2 11.0 219 329 54.8 91.3 164.4

NOTES:

(1) Only use solution annealed material.

(2) Not to|
(3) Use arf
(4) Notto

expos
(5) Not to|
(6) Not to
(7) Flangg

be used over 425°C.
nealed material only.

be used over 675°C.
be used over 538°C.

d-end valve ratings terminate at 538°C.

be used over 645°C. Alloy N06625 in the annealed condition is’subject to severe loss of impact strength at room temperature
re in the range of 538°C to 760°C.

146

after


https://asmenormdoc.com/api2/?name=ASME B16.34 2020.pdf

ASME B16.34-2020

Table 2-3.8C 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)
B564 Gr. NUBBZ5 (3J, (0) B575 Gr. NU6200 (1J, (2]
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
200 260 750 1,500 2,250 3,750 6,250 11,250
300 230 730 1,455 2,185 3,640 6,070 10,925
400 200 700 1,395 2,095 3,490 5,820 10,475
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 35 385 775 1,160 1,930 3,220 5,795
1,000 20 365 725 1,090 1,820 3,030 5,450
1,050 20 (7) 360 720 1,080 1,800 3,000 5,400
1,100 20 (7) 325 645 965 1,610 2,685 4,835
1,150 20 (7) 275 550 825 1,370 2,285 4,115
1,200 20 (7) 205 410 615 1,030 1,715 3,085
1,250 20 (7) 165 330 495 825 1,370 2,470
1,300 20.(7) 120 240 360 600 1,000 1,800
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 11,250
400 290 750 1,500 2,250 3,750 6,250 11,250
566 285 745 1496 2,235 3,725 6,265 11,170
600 275 715 1,430 2,145 3,575 5,960 10,730
650 270 705 1,410 2,115 3,520 5,870 10,565
700 265 695 1,395 2,090 3,480 5,805 10,445
750 265 690 1,375 2,065 3,440 5,735 10,325
800 260 685 1,365 2,050 3,415 5,690 10,245
850 260 675 1,355 2,030 3,385 5,645 10,160
900 230 600 1,200 1,800 3,000 5,000 9,000
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Table 2-3.8C Ratings for Group 3.8 Materials (Cont’d)

ASME B16.34-2020

B — Special Class

Working Pressure by Class, psig

Temperature,
°F 150 300 600 900 1500 2500 4500
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
1j100 155 405 805 1,210 2,015 3,360 6,041
1150 130 345 685 1,030 1,715 2,860 5,144
1200 100 255 515 770 1,285 2,145 3,851
1250 80 205 410 615 1,030 1,715 3,089
1800 60 150 300 450 750 1,250 2,25
NOTES:
(1) Use sdlution-annealed material only.
(2) Not to|be used over 800°F.
(3) Use arjnealed material only.
(4) Nottope used over 1,200°F. Alloy N06625 in the annealed condition is subject to severe loss of impactStrength at room temperatures after
exposyre in the range of 1,000°F to 1,400°F.
(5) Not to|be used over 1,250°F.
(6) Not to|be used over 1,000°F.
(7) Flangegd-end valve ratings terminate at 1,000°F.
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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) B622 Gr. R30556 (1)
B435 Gr. R30556 (1) B572 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 51.5 103.0 154.6 257.6 429.4 773.0
150 15.8 47.6 95.2 142.8 237.9 396.5 713.8
200 13.8 44.3 88.6 1329 221.5 3692 664.6
250 121 41.6 83.1 124.7 207.9 3464 623.6
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 75.8 113.7 189:5 315.8 568.5
375 7.4 37.3 74.7 112.0 186.6 311.1 559.9
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 67.7 101.4 169.0 281.8 507.0
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 25.2 50.0 75.2 125.5 208.9 375.8
550 1.4 (2) 25.0 49.8 74.8 124.9 208.0 374.2
575 1.4 (2) 24.0 47.9 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 91.2 152.0 273.8
650 14 (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 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 64.4 115.8
750 14 (2) 5.9 11.7 17.6 29.6 49.1 88.2
775 14 (2) 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 23.8 42.7
B — Special Class
Tefpérature, Working Pressures by Class, bar
€ 156 366 566 966 1566 2566 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 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 42.3 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 1235 205.8 343.1 617.5
425 15.7 40.8 81.7 122.5 204.2 340.3 612.5
450 15.5 40.5 81.0 121.5 202.5 337.5 6074
475 15.4 40.2 80.3 120.5 200.9 334.8 602.4
j00 13.7 35.6 71.5 107.1 178.6 297.5 535.4
938 11.0 29.0 57.9 86.9 145.1 241.7 435.1
350 11.0 29.0 57.9 86.9 145.1 241.7 435.1
375 10.9 28.6 57.1 85.7 143.0 238.3 428.

400 10.3 26.9 53.5 80.4 134.0 2234 4019
425 8.7 23.0 45.7 68.6 114.3 190.6 342.

450 6.9 17.9 35.5 53.1 88.6 147.9 266.]
475 6.2 16.0 31.6 47.3 78.9 131.7 237.

700 4.8 12.4 25.0 37.3 62.3 103.7 186.1
125 3.7 9.7 19.5 289 48.3 80.2 1449
150 2.8 7.4 14.8 22.1 36.7 61.2 110.3
175 2.2 5.8 11.4 17.2 28.5 47.6 85.4
g400 1.8 4.4 8.8 13.2 22.0 36.6 65.4
g416 1.4 3.4 72 10.7 17.9 29.6 53.

NOTES:

(1) Use sdlution-annealed material only.
(2) Flangdd-end valve ratings terminate at 538°C.
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Table 2-3.9C Ratings for Group 3.9 Materials

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

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

B622 Gr. N06002 (1)

B622 Gr. R30556 (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
300 230 690 1,380 2,075 3,455 5,760 10,370
400 200 640 1,275 1,915 3,190 5,320 9,575
500 170 595 1,190 1,785 2,975 4,960 8,930
600 140 565 1,130 1,690 2,820 4,700 8,460
650 125 550 1,105 1,655 2,760 4,600 8,280
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
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 35 385 775 1,160 1,930 3,220 5,795
1,000 20 365 725 1,090 1,820 3,030 5,450
1,050 20 (2) 360 720 1,080 1,800 3,000 5,400
1,100 20 (2) 325 645 965 1,610 2,685 4,835
1,150 20 (2) 275 550 825 1,370 2,285 4,115
1,200 20 (2) 205 410 620 1,030 1,715 3,085
1,250 20 (2) 180 365 545 910 1,515 2,725
1,300 20 (2) 140 275 410 685 1,145 2,060
1,350 20 (2) 105 205 310 515 860 1,545
1,400 20 (2) 75 150 225 380 630 1,130
1,450 20 (2) 60 115 175 290 485 875
1,500 15 (2) 40 85 125 205 345 620
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 11,250
400 275 715 1,425 2,140 3,565 5,940 10,690
500 255 665 1,330 1,995 3,320 5,535 0,965
600 240 630 1,260 1,890 3,145 5,245 9,440
650 235 615 1,230 1,850 3,080 5,135 9,240
700 230 605 1,210 1,815 3,025 5,045 9,080
750 230 595 1,195 1,790 2,985 4,980 8,960
800 225 590 1,185 1,775 2,960 4,935 8,880
850 225 585 1,175 1,760 2,935 4,890 8,800
900 225 580 1,165 1,745 2,905 4,845 8,720
950 180 470 945 1,415 2,360 3,930 7,070
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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
1,100 155 405 805 1,210 2,015 3,360 6,045
1150 130 345 685 1,030 1,715 2,860 5,149
1200 100 260 515 770 1,285 2,145 3,86
1250 90 230 455 680 1,135 1,895 3,41
1800 65 170 345 515 860 1,430 2,57
1850 50 130 260 385 645 1,070, 1,93
1400 35 95 190 285 470 785 1,415
1450 30 75 145 220 365 610 1,094
1500 20 50 105 155 260 430 77
NOTES:
(1) Use sdlution-annealed material only.
(2) For w¢lding-end valves only. Flanged-end valve ratings terminate at 1,000°F.
Table 2-3.10 Ratings for Group 3,10 Materials
B599 Gr. §08700 (1) B672 Gr. N08700 (1)
A — Standard Class
Tempprature, Working Pressures by Class, bar
PC 150 300 600 900 1500 2500 450(
-29|to 38 20.0 51.7 1034 155.1 258.6 430.9 775.%
60 19.5 51.7 103.4 155.1 258.6 430.9 775.%
100 17.7 51.5 103.0 154.6 257.6 429.4 772.9
150 15.8 47.1 94.2 141.3 235.5 3925 706.1
200 13.8 44.3 88.5 132.8 2213 368.9 664.
350 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.
325 9.3 40.4 80.7 121.1 201.8 336.4 605.]
350 8.4 38.9 77.8 116.7 194.5 324.2 583.4
B — Special Class
Tempfrature, Working Pressures by Class, bar
C 150 300 600 900 1500 2500 450(
-29|to 38 20.0 51.7 103.4 155.1 258.6 430.9 775.%
50 20.0 51.7 103.4 155.1 258.6 430.9 775.%
66 200 57 103 1557 586 #4399 77577
150 20.0 51.7 103.4 155.1 258.6 430.9 775.7
200 189 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 2253 375.4 675.8
350 16.6 43.4 86.9 130.3 2171 361.9 651.4

NOTE: (1) Only use solution annealed material.
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Table 2-3.10C Ratings for Group 3.10 Materials

B599 Gr. N08700 (1) B672 Gr. N08700 (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
300 230 685 1,370 2,050 3,420 5,700 10,260
400 200 640 1,275 1,915 3,190 5,320 9,575
500 170 615 1,235 1,850 3,085 5,140 9,250
600 140 595 1,185 1,780 2,965 4,940 8,990
650 125 570 1,140 1,715 2,855 4,760 8,570
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 11,250
400 275 715 1,425 2,140 8,565 5,940 0,690
500 265 690 1,375 2,065 3,440 5,735 i|0,325
600 255 660 1,325 1,985 3,310 5,515 9,925
650 245 640 1,275 1,915 3,190 5,315 9,565

NOTH: (1) Use solution-annealed material only.
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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 75.0 112.5 187.5 312.5 562.4

400 13.3 34.7 69.3 104.0 173.4 288.9 520:]

250 12.1 32.0 64.0 95.9 159.9 266.5 479.4

300 10.2 30.0 60.0 90.0 150.1 250.1 450.7

325 9.3 29.2 58.5 87.7 146.1 243.6 4384

350 8.4 28.7 57.3 86.0 143.4 238.9 430.

375 7.4 28.2 56.5 84.7 141.2 235.4 423.%

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

PC 150 300 600 900 1500 2500 450(
-29|to 38 20.0 51.7 103.4 155.1 258.6 430.9 775.7

60 19.6 51.1 102.2 153.3 255.5 4259 766.

100 17.6 45.8 91.6 137.5 229.1 381.9 687.3

150 16.0 41.9 83.7 1256 209.3 348.8 627.

200 14.8 38.7 77.4 1161 193.5 3225 580.4

450 13.7 35.7 71.4 107.1 178.4 297.4 535.3

300 12.8 335 67.0 100.5 167.5 279.1 502.4

325 12.5 32.6 65.2 97.9 163.1 2719 489.3

350 12.3 32.0 64.0 96.0 160.0 266.7 480.

375 12.1 31.5 63.1 94.6 157.6 262.7 4729

NOTE: (1)| Use annealed material only.
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Table 2-3.11C 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, psig

Temperature,
°F 150 300 600 900 1500 2500 4500
-20 to 100 285 745 1,490 2,230 3,720 6,200 11,160
200 230 600 1,205 1,805 3,010 5,020 9,035
300 210 545 1,090 1,635 2,725 4,540 8,170
400 190 500 1,000 1,500 2,495 4,160 7,490
500 170 455 910 1,370 2,280 3,800 6,840
600 140 425 855 1,280 2,135 3,560 6,410
650 125 420 835 1,255 2,090 3,480 6,265
700 110 410 820 1,230 2,050 3,420 6,155
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
200 260 670 1,345 2,015 3,360 5,605 1j0,085
300 235 610 1,215 1,825 3,040 5,065 9,120
400 215 555 1,115 1,670 2,785 4,645 8,355
500 195 510 1,020 1,525 2,545 4,240 7,635
600 185 475 955 1,430 2,385 3,975 7,150
650 180 465 930 1,400 2,330 3,885 6,990
700 175 460 915 1,375 2,290 3,815 6,870

NOTH: (1) Use annealed material only.
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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
-29|to 38 17.8 46.3 92.7 139.0 231.7 386.1 695.
50 17.5 45.6 91.1 136.7 227.8 379.7 68377
100 16.3 42.5 85.1 127.6 212.7 354.5 638.]
150 15.4 40.1 80.3 120.4 200.7 334.6 602.7
400 13.8 37.3 74.6 112.0 186.6 310 559.
450 12.1 34.9 69.8 104.7 174.5 290.8 523.4
300 10.2 331 66.2 99.3 165.5 275.9 496.4
325 9.3 323 64.6 97.0 161.6 269.3 484.
350 8.4 31.6 63.2 94.8 1581 263.4 4747
375 7.4 31.0 62.0 93.0 155.1 258.5 465.7
400 6.5 30.4 60.8 91.3 152.1 253.5 456.7
425 5.5 29.8 59.7 89.5 149.1 248.5 447 4
B — Special Class
Tempprature, Working Pressures by Class, bar
C 150 300 600 900 1500 2500 450(
-29|to 38 19.8 51.7 103.4 155.1 258.6 430.9 775.%
50 19.5 50.9 101.7 152.6 254.3 423.8 762.9
100 18.2 47.5 95.0 142.4 237.4 395.6 712.3
150 17.2 44.8 89.6 134.4 224.0 373.4 672.1
400 16.0 41.6 83.3 124.9 208.2 347.1 624.7
450 14.9 389 77.9 116.8 194.7 324.5 584.%
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.
350 13.5 35.3 70.6 105.8 176.4 294.0 529.4
375 13.3 34.6 69.2 103.8 173.1 288.5 519.4
400 130 34.0 67.9 101.9 169.8 2829 509.3
425 12.8 33.3 66.6 99.9 166.4 277.4 4993
NOTES:
(1) Use sdlution‘annealed material only.
(2) Not to|be used over 425°C.
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Table 2-3.12C Ratings for Group 3.12 Materials

A351 Gr. CN3MN (1)

B574 Gr. N06035 (1), (2)

B620 Gr. N08320 (1)

B622 Gr. N08320 (1)

B462 Gr. N06035 (1), (2) B575 Gr. N06035 (1), (2) B621 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, psig
°F 150 300 600 900 1500 2500 4500
-20 to 100 260 670 1,345 2,015 3,360 5,600 10,080
200 240 620 1,245 1,865 3,110 5,180 9,325
300 225 585 1,165 1,750 2,915 4,860 8,750
400 200 540 1,075 1,615 2,690 4,480 8,065
500 170 500 1,000 1,500 2,495 4,160 7,490
600 140 475 945 1,420 2,365 3,940 7,090
650 125 460 920 1,380 2,305 3,840 6,910
700 110 450 900 1,355 2,255 3,760 6,770
750 95 440 885 1,325 2,210 3,680 6,625
800 80 430 865 1,295 2,160 3,600 6,480
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 1}1,250

200 265 695 1,390 2,080 3,470 5,780 10,405
300 250 650 1,300 1,955 3,255 5,425 9,765
400 230 600 1,200 1,800 3,000 5,000 9,000
500 215 555 1,115 1,670 2,785 4,645 8,355
600 200 530 1,055 1,585 2,640 4,395 7,915
650 195 515 1,030 1,545 2,570 4,285 7,715
700 195 505 1,005 1,510 2,520 4,195 7,555
750 190 495 985 1,480 2,465 4,105 7,395
800 185 480 965 1,445 2,410 4,020 7,230

NOTHS:

(1) Use solution-annealed material only!

(2) Not to be used over 800°F.
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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 96.3 144.5 240.8 401.4 722.4
150 15.8 45.8 91.6 137.4 2289 381.6 686
400 13.8 43.6 87.1 130.7 217.8 362.9 653.1
250 12.1 41.5 82.9 124.4 207.3 345.5 621.
300 10.2 394 78.7 118.1 196.8 328.1 590.4
325 9.3 38.4 76.9 115.3 192.2 320.3 576.
350 8.4 37.7 75.5 113.2 188.7 314.5 566.
375 7.4 37.2 74.3 111.5 185.8 309.7 557.4
400 6.5 36.5 73.3 109.8 18331 304.9 548.4
425 55 35.2 70.0 105.1 175.1 291.6 524.7
B — Special Class
Tempfrature, Working Pressures\by Class, bar
C 150 300 600 900 1500 2500 450(
-29|to 38 20.0 51.7 103.4 1551 258.6 430.9 775.7
50 20.0 51.7 103.4 155.1 258.6 430.9 775.%
100 20.0 51.7 103.4 155.1 258.6 430.9 775.%
150 19.6 51.1 102.2 153.3 255.5 425.8 766.4
400 18.6 48.6 97.2 145.8 243.0 405.1 729.1
250 17.7 46.3 92.5 138.8 231.3 385.6 694.
300 16.8 43.9 87.9 131.8 219.7 366.2 659.]
325 16.4 429 85.8 128.7 214.5 357.5 643.]
350 16.1 42.1 84.2 126.3 210.6 351.0 631.7
375 15.9 41.5 83.0 124.4 207.4 345.6 622.1
400 15.7 41.0 82.0 123.0 204.9 341.5 614.
425 15.6 40.7 81.3 122.0 203.3 338.8 609.
NOTES:
(1) Use arjnealed materiakonly.
(2) Use sdlution-anpéaled material only.
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Table 2-3.13C Ratings for Group 3.13 Materials

B564 Gr. N08031 (1) B582 Gr. N06975 (2) B622 Gr. N08031 (1)
B581 Gr. N06975 (2) B622 Gr. N06975 (2) B625 Gr. N08031 (1)

B649 Gr. N08031 (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
200 260 705 1,405 2,110 3,515 5,860 10,550
300 230 665 1,330 1,995 3,325 5,540 9,970
400 200 630 1,260 1,885 3,145 5,240 9,430
500 170 595 1,190 1,785 2,975 4,960 8,930
600 140 560 1,125 1,685 2,810 4,680 8,425
650 125 550 1,100 1,650 2,750 4,580 8,245
700 110 540 1,080 1,620 2,700 4,500 8,100
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
B — Special Class
Tlemperature, Working Pressure by Class, psig
°F 150 300 600 900 1500 2500 500
-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
300 285 740 1,485 2,225 3,710 6,185 11,130
400 270 700 1,405 2,105 3,510 5,850 1§0,525
500 255 665 1,330 1,995 3,320 5,535 9,965
600 240 625 1,255 1,880 3,135 5,225 9,400
650 235 615 1,225 1,840 3,065 5,110 9,200
700 230 605 1,205 1,810 3,015 5,020 9,040
750 230 595 1,190 1,785 2,975 4,955 8,920
800 225 590 1,180 1,770 2,945 4,910 8,840

NOTHS:

(1) Use annealed material only.

(2) Use solution-annealed material only.
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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),

B622 Gr. N06007 (1)

(2

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 2214 369.0 664.1

150 15.8 41.3 82.6 124.0 206.6 344.3 619:
400 13.8 39.1 78.2 117.3 195.4 325.7 586.3
450 121 37.4 74.8 112.2 187.0 3116 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.
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.
400 6.5 34.6 69.2 103.7 1729 288.1 518.7
425 5.5 344 68.9 103.3 172.1 286.9 516.4

450 4.6 33.7 67.7 101.4 169.0 281.8 507.

475 3.7 31.7 63.4 951 158.2 263.9 474.

j00 2.8 28.2 56.5 84,7 140.9 235.0 423.

338 1.4 25.2 50.0 75.2 125.5 208.9 375.

B — Special-€Class
Tempprature, Working Pressures by Class, bar

PC 150 300 600 900 1500 2500 450(
-29|to 38 20.0 51.7 103.4 155.1 258.6 430.9 775.%
b0 20.0 51.7 103.4 155.1 258.6 430.9 775.7
100 189 49.4 98.8 148.3 247.1 411.8 741.1
150 17.7 464 92.2 138.3 230.6 384.3 691.1
400 16.7 43.6 87.2 130.9 218.1 363.5 654.7

450 16.0 41.7 83.5 125.2 208.7 347.8 626.
jo0 15.5 40.3 80.6 120.9 201.5 335.9 604.4
325 15.2 39.7 79.4 119.1 198.5 330.9 595.1
350 15.0 39.2 78.5 117.7 196.2 3271 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 2-3.14C 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, 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
200 250 650 1,295 1,945 3,240 5,400 9,720

300 230 600 1,200 1,800 3,000 5,000 9,000

400 200 565 1,130 1,690 2,820 4,700 8,460

500 170 540 1,075 1,615 2,690 4,480 8,065

600 140 520 1,035 1,555 2,590 4,320 7,775

650 125 510 1,020 1,535 2,555 4,260 7,670

700 110 505 1,015 1,520 2,530 4,220 7,595

750 95 500 1,005 1,505 2,510 4,180 7,525

800 80 500 1,000 1,500 2,495 4,160 7,490

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 35 385 775 1,160, 1,930 3,220 5,795
1,000 20 365 725 1,090 1,820 3,030 5,450

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
200 275 725 1,445 2,170 3,615 6,025 0,850

300 255 670 1,340 2,010 3,350 5,580 110,045

400 240 630 1,260 1,890 3,145 5,245 9,440

500 230 600 1,200 1,800 3,000 5,000 9,000

600 220 580 1,155 1,735 2,895 4,820 8,680

650 220 570 1,140 1,710 2,855 4,755 8,560

700 215 565 1,130 1,695 2,825 4,710 8,480

750 215 560 1,120 1,680 2,800 4,665 8,395

800 215 555 1,115 1,670 2,785 4,645 8,355

850 215 555 1,110 1,665 2,770 4,620 8,315

900 210 550 1,105 1,655 2,760 4,600 8,275

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

NOTHS:
(1) Use-solutton-anteated-meaterial-onty-

(2) Not to be used over 800°F.
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Table 2-3.15 Ratings for Group 3.15 Materials

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

B407 Gr. N08810 (1)
B408 Gr. N08810 (1)

B409 Gr. N08810 (1)

B564 Gr. N08810 (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 15.6 40.6 81.3 121.9 203.2 338.7 609.6
100 14.5 37.8 75.6 113.4 189.0 315.0 567.
150 13.7 359 71.7 107.6 179.3 2989 538.
200 13.0 339 67.9 101.8 169.6 282.7 508.
250 12.1 323 64.5 96.8 161.3 2689 484.
300 10.2 30.7 61.5 92.2 153.7 256,2 461.
325 9.3 30.1 60.1 90.2 150.3 250.5 450.
350 8.4 29.4 58.8 88.3 147.1 245.2 441.
375 7.4 28.7 57.4 86.2 143.6 239.4 430.
400 6.5 28.3 56.5 84.8 1413 235.6 424.
425 5.5 27.7 55.3 83.0 138.4 230.6 415.
450 4.6 27.2 54.4 81.7 136.1 226.8 408.
475 3.7 26.8 53.5 80.3 133.9 2231 401.
500 2.8 26.3 52.6 79.0 131.6 219.4 394,
538 1.4 25.2 50.0 75.2 125.5 208.9 375.
550 1.4 (3) 25.0 49.8 74.8 124.9 208.0 374.
q75 1.4 (3) 24.0 47.9 71.8 119.7 199.5 359.
400 1.4 (3) 21.6 42.9 64.2 107.0 178.5 321.
425 1.4 (3) 18.3 36.6 54.9 91.2 152.0 273.
450 1.4 (3) 141 28.1 42.5 70.7 117.7 211.
q75 1.4 (3) 12.4 25.2 37.6 62.7 104.5 187.
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.
750 1.43) 5.9 11.7 17.6 29.6 49.1 88.
775 44 (3) 4.6 9.0 13.7 22.8 38.0 68.4
g400 1.2 (3) 3.5 7.0 10.5 17.4 29.2 52.
g16 1.0 (3) 2.8 5.9 8.6 14.1 23.8 42.

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

-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 14.5 379 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

162


https://asmenormdoc.com/api2/?name=ASME B16.34 2020.pdf

ASME B16.34-2020

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
400 121 31.6 63.1 94.7 157.8 262.9 473.3
425 11.8 30.9 61.8 92.7 154.4 257.4 463.3
450 11.6 30.4 60.8 91.1 151.9 253.1 155.6
475 11.5 29.9 59.8 89.6 149.4 249.0 148.2
500 11.3 29.4 58.8 88.1 146.9 244.8 140.7
538 11.0 28.6 57.3 85.9 143.1 238.5 429.4
550 11.0 28.6 57.3 85.9 143.1 238.5 129.4
575 10.9 28.6 57.1 85.7 143.0 238.3 128.8
600 10.3 26.9 53.5 80.4 1340 223.4 401.9
625 8.7 23.0 45.7 68.6 1143 190.6 342.8
650 6.9 17.9 35.5 53.1 88.6 147.9 266.1
675 6.2 16.0 31.6 47.3 78.9 131.7 237.0
700 4.8 12.4 25.0 3723 62.3 103.7 186.5
725 3.7 9.7 19.5 28.9 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 11.4 17.2 28.5 47.6 85.6
800 1.8 4.4 88 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 solution-annealed material only.
(2) Not to be used over 538°C.
(3) Hanged-end valve ratings terminate at 538°C.
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Table 2-3.15C Ratings for Group 3.15 Materials

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

B407 Gr. N08810 (1)
B408 Gr. N08810 (1)

B409 Gr. N08810 (1)

B564 Gr. N08810 (1)

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
200 210 550 1,105 1,655 2,760 4,600 8,280
jOO 200 520 1,040 1,560 2,605 4,340 7,81
00 190 490 980 1,470 2,450 4,080 7,34
500 170 465 925 1,390 2,315 3,860 6,95
400 140 440 880 1,320 2,195 3,660 6,59
450 125 430 860 1,290 2,150 3,580 6,44
700 110 420 835 1,255 2,090 3,480 6,26
750 95 410 820 1,230 2,050 3,420 6,15
g00 80 400 800 1,200 2,005 3,340 6,01
450 65 395 785 1,180 1,970 3,280 5,90
900 50 385 775 1,160 1,930 3,220 5,79
950 35 380 760 1,140 1,895 3,160 5,69
1,p00 20 365 725 1,090 1,820 3,030 5,45
1,p50 20 (3) 350 700 1,050 1,750 2,915 5,24
1,100 20 (3) 325 645 965 1,610 2,685 4,83
1,150 20 (3) 275 550 825 1,370 2,285 4,11
1,p00 20 (3) 205 410 620 1,030 1,715 3,08
1,50 20 (3) 180 365 545 910 1,515 2,72
1,00 20 (3) 140 275 410 685 1,145 2,06
1,50 20 (3) 105 205 310 515 860 1,54
1,400 20 (3) 75 150 225 380 630 1,13
1,450 20 (3) 60 115 175 290 485 87
1,p00 15 (3) 40 85 125 205 345 62
B — Special Class
Tempgprature, Working Pressure by Class, psig
PF 150 300 600 900 1500 2500 4500
-20 fto 100 255 670 1,340 2,010 3,350 5,580 10,041
400 235 615 1,230 1,850 3,080 5,135 9,04
jo0 225 580 1,165 1,745 2,905 4,845 8,72
400 210 545 1,095 1,640 2,730 4,555 8,191
q00 200 515 1,035 1,550 2,585 4,310 7,759
600 190 490 980 1,470 2,450 4,085 7,355
650 185 480 960 1,440 2,395 3,995 7,190
700 180 465 930 1,400 2,330 3,885 6,990
750 175 460 915 1,375 2,290 3,815 6,870
800 170 445 895 1,340 2,235 3,730 6,710
850 170 440 880 1,320 2,195 3,660 6,590
900 165 430 865 1,295 2,155 3,595 6,470
950 160 425 845 1,270 2,115 3,525 6,350
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Table 2-3.15C Ratings for Group 3.15 Materials (Cont’d)

B — Special Class

Working Pressure by Class, psig

Temperature,

°F 150 300 600 900 1500 2500 4500
1,000 160 415 830 1,245 2,075 3,460 6,230
1,050 160 415 830 1,245 2,075 3,460 6,230
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 2,145 3,860
1,250 90 230 455 680 1,135 1,895 3,410
1,300 65 170 345 515 860 1,430 2,570
1,350 50 130 260 385 645 1,070 1,930
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) Use solution-annealed material only.
(2) Not to be used over 1,000°F.
(3) Hanged-end valve ratings terminate at 1,000°F.
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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 81.6 122.5 204.1 340.2 612.
200 13.8 38.6 77.2 115.8 192.9 321.6 578.
250 12.1 36.8 73.5 110.3 183.8 306.3 551.4
300 10.2 35.2 70.4 105.6 176.1 2934 528.
325 9.3 345 69.0 103.6 172.6 2877 517.
350 8.4 33.9 67.8 101.7 169.4 282.4 508.
375 7.4 33.2 66.3 99.5 165.8 276.4 497.
400 6.5 32.6 65.1 97.7 162.9 271.4 488.
425 5.5 32.0 64.0 95.9 1599 266.5 479.
450 4.6 314 62.8 94.1 156.9 261.5 470.
475 3.7 30.8 61.6 92.4 153.9 256.5 461.
500 2.8 28.2 56.5 847 140.9 235.0 423.
938 1.4 25.2 50.0 75.2 125.5 208.9 375.
550 14 (2) 25.0 49.8 74.8 1249 208.0 374.
575 14 (2) 219 43.7. 65.6 109.4 182.3 328.
400 1.4 (2) 17.4 34.8 52.3 87.1 145.1 261.
425 1.4 (2) 13.8 27.5 41.3 68.8 114.6 206.
450 1.4 (2) 11.0 22.1 33.1 55.1 91.9 165.4
q75 14 (2) 91 18.2 27.3 45.6 75.9 136.
700 1.4 (2) 7.6 15.2 22.8 38.0 63.3 113.
725 1.4 (2) 6.1 12.2 18.3 30.5 50.9 91.
750 1.4 2) 4.8 9.5 14.3 23.8 39.7 71.
175 1.42) 3.9 7.7 11.6 19.4 32.3 58.
800 12 (2) 3.1 6.3 9.4 15.6 26.1 46.
g16 1.0 (2) 2.6 5.2 7.8 13.0 21.7 39.
B — Special Class
Temppraturé, Working Pressures by Class, bar
C 150 300 600 900 1500 2500 450(
-29+0-38 198 517 163+ 1557t 2586 #4369 77577
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 82.1 123.1 205.1 341.9 615.4
300 15.1 39.3 78.6 117.9 196.5 327.5 589.5
325 14.8 38.5 77.1 115.6 192.7 3211 578.0
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