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FOREWORD

In 1920, the American Engineering Standards Committee [later the American Standards Associations (ASA)] organized
Sectional Committee B16 to unify and further develop standards for pipe flanges and fittings (and later for valves and

gaskets)
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Cosponsors of the 16 Committee were ASME, the Heating and Piping Contractors National Association |
cal Contractors Association of America (MCAA)], and the Manufacturers Standardization Society of the Vg
ngs Industry (MSS). Cosponsors were later designated as cosecretariat organizations.

mmittee soon recognized the need for standardization of steel pipe flanges. In May 1923, Subcommiittee 3
d to develop such standards for pressures in the 250-psi to 3,200-psirange and for elevated temperatures. A
ban in October, including steel flanged fittings. The first proposed standard was submitted to,the Committg
D6 and approved by letter ballot in December. After favorable review by the three sponsor organizations
| was approved as American Tentative Standard B16e in June 1927.

ence in using the Standard showed the need for hub dimensions of companion flanges and for other char
b rerating of 250-1b and 1,350-Ib flanges and development of flanged fittings withintegral bases. An investiga
e into the factors determining stiffness of flanges and flange hubs. The revised edition was approved as
32.

sion was initiated in 1936, stimulated by suggestions from Committeesmembers and industrial users.
b 1939 edition contained standards for welding neck flanges (completed in March 1937), 1,500-1b fla
-in. through 24-in. range, 2,500-1b flanges and flanged fittings in the.Y5-in. through 12-in. range, and dimens
line of ring joint flanges developed by the American Petroleum Iistitute. Pressure-temperature ratings for
nges and fittings, developed by Subcommittee 4, were included for the first time.

bust 1942, the War Production Board requested a review of measures to conserve vital materials in pi
bnts. A special War Committee of B16 was appointed andyoperating under War Standard Procedure, develd
ressure-temperature ratings for all materials and pressure classes. The ratings were published as American
| B16e5-1943.1n 1945, under normal procedures,Subcommittees 3 and 4 reviewed the 1939 standard and 1
nd recommended adoption of the wartime ratings-Their report was approved as Supplement No. 1 to B16e-1
ished as ASA B16e6-1949. In addition to ratings, the supplement updated material specification references
table of metal wall thickness for welding-end valves.

mmittee 3 then began a revision of the entire standard. Technically, the 1949 Supplement was absorbed,
5 were recognized, a general rating method was developed and added as an appendix, and welding end prep
re expanded. Editorially, a new §tyle of presentation was worked out, including tables rearranged for easier
| by Sectional Committee, cosponsors, and ASA resulted in the publication of ASA B16.5-1953 (designa
from B16e).

soon began on further rfevisions. Class B ratings were deleted, and Class A ratings were clarified as the stand
hdix defined qualifications for gaskets, other than ring joint, which would merit the ratings. Another appe
the method for galculating bolt lengths, including the measurement of stud bolt length between thread ¢
f points. Pressure-temperature ratings for several new materials were added, the table of welding end din
s expanded, and the temperatures used in determining ratings were redefined. The resulting new edition,
, was published as ASA B16.5-1957.

ore modest revision approved as ASA B16.5-1961 changed the text to clarify the intent or to make requirem|
admiinister. The next revision began in 1963 with nearly 100 comments and suggestions. No fundame

changes|
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wére made, but the text was further clarified, and wall thicknesses less than % in. for flanged fitt

ngs

were recognized in the 1968 edition.

A new joint study of ratings between Subcommittees 3 and 4 was initiated before the next revision. Based on the
Subcommittee 4 report, the rating procedure was revised, and a rating basis for Class 150 (150 Ib) flanges was developed.
New product forms, bar and plate, were added for special applications, including fabricated flanged valves and fittings.
Reference to welding-end valves was not included, because a separate standard for them was planned. Bolt length
calculations based on worst case tolerances led to a revision of tabulated lengths. Testing of valves subsequently
published by Subcommittee 15 closure members was added to the test requirements. Following final approval on

October

23, the Standard was published as ANSI B16.5-1973.

viii
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Subcommittee N (formerly 15) was assigned responsibility for all valve standards in late 1973. Subcommittee C
(formerly 3) continued to have responsibility for flange standards. A revision was accordingly initiated to remove
all references to valves. At the same time, comments from users and changes in the ASME Boiler and Pressure
Vessel Code led to significant revisions in the Class 150 rating basis and in the ratings of stainless steel and
certain alloy steel flanges and flanged fittings in all rating classes. Extensive public review comments led to the addition
of considerations for bolting and gaskets for flanged joints and of marking requirements. To avoid having to make
frequent and confusing changes to the ratings as a result of further changes to the Code allowable stresses,
Subcommittee C and Subcommittee N agreed that ratings would be left alone unless the relevant Code stress
values were changed by more than 10%. After final approval by the Standards Committee, cosponsors, and the
Amet"ican National Standards Institute (ANSI), ANSI B16.5-1977, Steel Pipe Flanges and Flanged Fittings was p'[.tblished

on June 16, 1977.
11 1979, work began on another new edition. Materials coverage was expanded by the addition of niekel and nickel
alloys. Bolting rules were revised to cover nickel alloy bolts. Bolt hole and bolting were changed to provide intefchange-
abiljty between inch and metric dimensions. Metric dimensional tables were made informational rather than alfernative
reqyirements of the Standard. Final approval was granted for ANSI B16.5-1984, Pipe Flanges and Flanged Fiftings on
Augpst 14.
I 1982, American National Standards Committee B16 was reorganized as an ASME‘Committee operating under
prog¢edures accredited by ANSI. The 1988 edition of the Standard extended nickel allpy ratings to higher tempg¢ratures,
clar)fying flat face flange requirements, and included other minor revisions. The Comuittee determined that arjy metric
stanidard for flanges would stand alone, with metric bolting and gaskets; hente,'metric equivalents were|deleted.
Follpwing approval by the Standard Committee and ASME, approval as an,American National Standard wjs given
by ANSI on April 7, 1988, with the new designation ASME/ANSI B16.5-1988.
The 1996 Edition allowed flanges marked with more than one material grade or specification, revised flange facing
finigh requirements, revised pressure-temperature ratings for severalmaterial groups, added a nonmandatorj quality
system annex, and included several other revisions. The 1996 Edition'was approved by ANSI on October 3, 1996 |with the
new designation ASME B16.5-1996.
The 2003 Edition included metric units as the primary referénece units while maintaining U.S. Customary units|in either
parg¢nthetical or separate forms. New materials were addedwhile some materials were shifted from one group tojanother,
and|new material groups were established.
All pressure-temperature ratings were recalculated using data from the latest edition of the ASME Boiler and Pressure
Vesgel Code, Section II, Part D. Annex F was added-to cover pressure-temperature ratings and dimensional|data for
Clasgses 150 through 2500 flanges and Classes(150 and 300 flanged fittings in U.S. Customary units. Table and figure
nunjbers in Annex F were prefixed by the letter'F and corresponded to table and figure numbers in the main text for the
metfic version, with the exception of some table and figure numbers that were not used in Annex F. Of note, the flange
thickness designations for Classes 150.and 300 were revised with reference to their raised faces. For these cldsses, the
flange thickness dimensional referénge planes were altered; however, required flange thickness remained unfhanged.
Theminimum flange thickness designation was changed from Cto t; and itdid notinclude 2.0 mm (0.06 in.) raisel face for
Clagses 150 and 300 raised (fagé flanges and flanged fittings. Because of diminished interest, flanged en( fittings
conforming to ASME Class 400 and higher were listed only with U.S. Customary units in Annex G. In addition) straight
hub|welding flanges were.incorporated as a new set of flanges in Classes 150 through 2500. Also, there were njimerous
reqyirement clarifications and editorial revisions. The 2003 Edition was approved by ANSI on July 9, 2003, with the
designation ASME"B16.5-2003.
The 2009 Edition added new materials, updated some pressure-temperature ratings, and designated the annexes as
marjdatory a@nd,nonmandatory appendices. The mandatory appendices were numbered using roman numeralg, and the
nonmandatory appendices were referenced using capital letters. The 2009 Edition was approved by ANSI on Febtuary 19,
200p, with the designation ASME B16.5-2009.
The 2013 Edition inclnded a revision to the Materials paragraph 51 and included the addition of perpen icularity
tolerances. Additional errata and clarifying revisions were also applied. Following approval of the Standards Committee
and ASME, approval for the 2013 edition was granted by ANSI on February 5, 2013.

The 2017 edition in[hO6cludes the use of bar stock for blind flanges without hubs; adds requirements for forgings, size
NPS 22; and updates materials and working pressures.

Following approval of the Standards Committee and ASME, approval for the new edition was granted by the ANSI on
February 14, 2017.

—



https://asmenormdoc.com/api2/?name=ASME B16.5 2017.pdf

ASME B16 COMMITTEE
Standardization of Valves, Flanges, Fittings, and Gaskets

(The following is the roster of the Committee at the time of approval of this Standard.)

A. Appletpn, Alloy Stainless Products Co., Inc.
J. E. Barkpr, Dezurik Water Controls

R. W. Barmnes, ANRIC Enterprises, Inc.

P. Milankiov, Alternate, ANRIC Enterprises, Inc.
K. Barron}, Ward Manufacturing

D. C. Bayyeuther, Metso Automation

W. Bedespm, Consultant

R. M. Bojarczuk, ExxonMobil Research & Engineering Co.
A. M. Cheta, Qatar Shell GTL

M. Clark, [NIBCO, Inc.

G. A. Cucgio, Capitol Manufacturing Co.

J. D’Avan3o, Fluoroseal Valves

C. E. Davilla, Crane Energy

D. R. Frikken, Becht Engineering Co.

R. B. Hai,|RBH Associates

G. A. Jolly, Samshin Ltd.

A. M. Che}a, Chair, Qatar Shell GTL

R. Lucas, [Secretary, The American Society of-Mechanical Engineers
A. Appletpn, Alloy Stainless Products Co., Ing,

W. B. Bedesem, Consultant

E. Davila, Crane Energy

Denniyg, Kerkau Manufacturing

P. Ellenpberger, Consultant

R. Frikken, Becht Engineéying Co.

Gulgun, International $tandard Valve, Inc.

B. Hailpgiorgis, Ameriforge Group, Inc.

C.
B.
J.
D.
E.
G.
J. R. Holstrom, Val-Matic Valve & Manufacturing Corp.

STANDARDS COMMITTEE OFFICERS

R. M. Bojarczuk, Chair
C. E. Davila, Vice Chair
C. Ramcharran, Secretary

STANDARDS COMMITTEE PERSONNEL

SUBCOMMITTEE C — STEEL FLANGES AND FLANGED FITTINGS

M. Katcher, Haynes International

T. A. McMahon, Emerson Progess Management

M. L. Nayyar, NICE

W. H. Patrick, The Dow Cheémical Co.

D. W. Rahoi, Consultant

C. Ramcharran, ThesAmerican Society of Mechanical Enginee

R. A. Schmidt,~Canadoil

J. P. Tucker, Elowserve

F. Volgstadt;, Volgstadt & Associates, Inc.

F. Feng, 'Délegate, China Productivity Center for Machinery

P. V.*Craig, Contributing Member, Jomar Group

B.«G, Fabian, Contributing Member, Pennsylvania Machine W¢

A, G. Kireta, Jr., Contributing Member, Copper Develop
Association, Inc.

D. F. Reid, Contributing Member, VSP Technologies

M. Katcher, Haynes International

M. L. Nayyar, NICE

W. H. Patrick, The Dow Chemical Co.

D. W. Rahoi, CCM 2000

T. V. Ramakrishnan, Forged Components, Inc.
R. A. Schmidt, Canadoil

D. E. Tezzo, Pentair Valves & Controls

J. P. Tucker, Flowserve

G. T. Walden, Wolseley

M. M. Zaidi, Jacobs Engineering

I's

rks
ment



https://asmenormdoc.com/api2/?name=ASME B16.5 2017.pdf

CORRESPONDENCE WITH THE B16 COMMITTEE

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

revi

)

ord
pub
T

citirn
incly

P

an a

1mij

R

Star]

exis
Casq

Star
Conj

R
forn
autd

If]
Con
and

Subyj

Edi
Qu¢

nterpretations. Upon request, the B16 Standards Committee will render an interpretation of any requireme

K1ons or a case, and attending Committee meetings. Correspondence should be addressed to:

Secretary, B16 Standards Committee

The American Society of Mechanical Engineers
Two Park Avenue

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

ished periodically.
he Committee welcomes proposals for revisions to this Standard. Such propgsals should be as specific as

iding any pertinent documentation.

pproved revision when the need is urgent, or to provide rulesnot covered by existing provisions. Cases are
ediately upon ASME approval and shall be posted on thelZASME Committee Web page.

dard and the paragraph, figure, or table number(s), and be written as a Question and Reply in the same f

applies.

dard. Interpretations can only be rendefed'in response to a written request sent to the Secretary ofthe B16 S
mittee.

bquests for interpretation shouldspreferably be submitted through the online Interpretation Submittal F
1 is accessible at http://go.asme.org/InterpretationRequest. Upon submittal of the form, the Inquirer will r¢
matic e-mail confirming receipt.

the Inquirer is unable to usé the online form, he/she may e-mail the request to the Secretary of the B16 S
mittee at SecretaryBl6@asme.org, or mail it to the above address. The request for an interpretation should
unambiguous. It istfurther recommended that the Inquirer submit his/her request in the following for

ect: Cite the applicable paragraph number(s) and the topic of the inquiry in one or tw
ion: Cite the applicable edition of the Standard for which the interpretation is being re
stion Phrase the question as a request for an interpretation of a specific requirement sui

general understanding and use, not as a request for an approval of a proprietary d

roposing Revisions. Revisions are made periodically to the Standard to incorporate-changes that appear ngcessary
esirable, as demonstrated by the experience gained from the application of the Standard. Approved revisiors will be

possible,

g the paragraph number(s), the proposed wording, and a detailed desCription of the reasons for the groposal,

oposing a Case. Cases may be issued to provide alternative rules\when justified, to permit early implementation of

effective

bquests for Cases shall provide a Statement of Need and\Bdckground Information. The request should identify the

prmat as

Ling Cases. Requests for Cases should also indicate-the applicable edition(s) of the Standard to which the groposed
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words.
Huested.

fable for
esign or

Proposed Reply(ies):

Background Information:

situation. Please nrovide a condensed and precise guestion composedin such g
T 1 T 7 o

“yes” or “no” reply is acceptable.
entering replies to more than one question, please number the questions and

understanding the inquiry. The Inquirer may also include any plans or drawings

y thata

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

replies.

Provide the Committee with any background information that will assist the Committee in

that are

necessary to explain the question; however, they should not contain proprietary names or

information.
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Requests that are notin the format described above will 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,” “certify,” “rate,” or “endorse” any item, construction, proprietary
device, gqr activity.

Attending Committee Meetings. The B16 Standards Committee regularly holds meetings and/or telephdiie confer-
ences that are open to the public. Persons wishing to attend any meeting and/or telephone conference shouldieontacf the
Secretarly of the B16 Standards Committee.
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ASME B16.5-2017
SUMMARY OF CHANGES

E B16.5-2017 includes the following changes identified by a margin note, (17).

Record Number listed below is explained in more detail in the “List of Changes in Record NumberQOrder” follo|

d by the

wing this
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5

Page Location Change (Record-Number)
4 5.1 Revised (10:511, 11-544)
5 Table 1A (1) Fifth,entry under Nominal Designati
fox’ Material Group 2.8, fifth entry und
Nominal Designation revised (15-197(
(2) Fourth and fifth entries under Castiy
for Material Group 2.8, fourth and fift]
entries under Castings revised (15-19
12 6.9.5 Revised (11-545)
13 Table 1C (1) Note 1 deleted (14-2174)
(2) First entry under Carbon Steel and Al
Steel revised (14-2174)
37 Table 2-1.18 Last row, third and fifth through eighth
columns revised (15-1921)
45 Tablet2-2.8 (1) Fifth entry under Nominal Designati
revised (15-1970)
(2) Fourth, fifth, and sixth entries under
Castings revised (15-1970)
65 Table 3 Second-to-last row added (12-566)
66 Table 4 Row for NPS 22 added (12-566)
69 Table 5 Entries for NPS 22 added (12-566)
76 Table 7 Row for NPS 22 added (12-566)
77 Table 8 Row for NPS 22 added (12-566)
8% Table 10 Row for NPS 22 added (12-566)
86 Table 11 (1) HNlustration for “Threaded” revised (]
812)
(2) Row for NPS 22 added (12-566)
93 Table 13 Row for NPS 22 added (12-566)
94 Table 14 Row for NPS 22 added (12-566)
96 Table 15 Row for NPS 22 added (12-566)
97 Table 16 Row for NPS 22 added (12-566)
129 Table 11-2-1.18 Last row, third and fifth through eighth

xiii

columns revised (15-1921)
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137 Table 11-2-2.8 (1) Fifth row under Nominal Designation
revised (15-1970)
(2) Fourth, fifth, and sixth entries under
Castings revised (15-1970)
155 Table II-3 Row for NPS 22 added (12-566)
156 Table I1-4 Row for NPS 22 added (12-566)
159 Table II-5 Entries for NPS 22 added (12-566)
166 Table 11-7 Row for NPS 22 added (12-566)
16[7 Table I1-8 Row for NPS 22 added (12-566)
17B Table I1-10 Row for NPS 22 added (12-566)
174 Table I1-11 (1) Nlustration for “Threaded” revised’(15-
842)
(2) Row for NPS 22 added (12*566)
1811 Table 11-13 Row for NPS 22 added (12-566)
18p Table I1-14 Row for NPS 22 added-(12-566)
184 Table I1-15 Row for NPS 22 added (12-566)
18p Table I1-16 Row for NPS 22 added (12-566)
19b Mandatory Appendix III Revised (14:2174)
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LIST OF CHANGES IN RECORD NUMBER ORDER

Record Number Change

10-511 Revised para 5.1(a) to add use of bar stock for blind flanges without hubs.

11-544 Revised para. 5 to explicitly require forgings to be made near the shape of the finished
flange.

11-345 Revised para 6.9.5 to correct thread gage plane reference.

12-366 Added NPS 22 to Tables 3,4,5,7,8,10,11,13, 14, 15,16,11-3, 1I-4, II-5,d B11-8)11-10, 11-11,
11-13, 1I-14, 11-15, 1I-16.

14-2174 Revised references for stud bolts in Table 1C and Mandatoyy\@ppendix 11

15-842 Revised illustrations for “Threaded” in Tables 11 and II- 1.

15-1921 Revised pressure-temperature working pressures in {dbtes 2-1.18 and II-p-1.18.

15-1970 In Table 1A, changed A351 Gr CESMN to A995 Gr CE8MN, in Tables 2-2.8 and 11-2-2.8,

changed A351 to A995 for CD4MCu and CD3MWCuN.

XV


https://asmenormdoc.com/api2/?name=ASME B16.5 2017.pdf

INTENTIONALLY®EFT BLANK

Xvi



https://asmenormdoc.com/api2/?name=ASME B16.5 2017.pdf

ASME B16.5-2017

PIPE FLANGES AND FLANGED FITTINGS
NPS ', THROUGH NPS 24 METRIC/INCH STANDARD

1 SCOPE

installed in accordance with the pressure-temperature
ratings of an earlier edition of this Standard, those

1.1 (Generat

(4) This Standard covers pressure-temperature
ratihgs, materials, dimensions, tolerances, marking,
testlng, and methods of designating openings for pipe
flanges and flanged fittings. Included are

(1) flanges with rating class designations 150, 300,
400| 600, 900, and 1500 in sizes NPS %, through NPS 24
and [flanges with rating class designation 2500 in sizes NPS
% through NPS 12, with requirements given in both metric
and|U.S. Customary units with diameter of bolts and flange
bolt|holes expressed in inch units

(2) flanged fittings with rating class designation 150
and|300 in sizes NPS 1/2 through NPS 24, with require-
mer]ts given in both metric and U.S. Customary units
with diameter of bolts and flange bolt holes expressed
in ifch units

(3) flanged fittings with rating class designation 400,
600] 900, and 1500 in sizes NPS % through NPS 24 and
flanged fittings with rating class designation 2500 in sizes
'/, through NPS 12 that are acknowledged _ih
Nomandatory Appendix E in which onlyH.S.
Cusfomary units are provided

() This Standard is limited to

(1) flanges and flanged fittings mad€ from cast or
forged materials

(2) blind flanges and certain reduting flanges made
fronp cast, forged, or plate materials

Also included in this Standard._are requirements and
recommendations regarding flange bolting, gaskets,
and|joints.

1.2 |References

Codes, standards/and specifications, containing provi-
sions to the extent referenced herein, constitute require-
merlts of this'Standard. These reference documents are
listdd inCMandatory Appendix III.

o 1. 1ol b 1
ratmgs—arcapprrcapre cXceptas may ot gov rned by

the applicable code or regulation.

1.4 User Accountability

This Standard cites duties and responsibilitieq that are
to be assumed by the flange or flanged fitting user in the
areas of, for example, appljcation, installation| system
hydrostatic testing, operatiofiyand material selgction.

1.5 Quality Systems

Requirements relating to the product manufacturer’s
Quality System Program are descrijbped in
Nonmandatdry Appendix D.

1.6 Relevant Units

This Standard states values in both SI (Metric)land U.S.
Customary units. As an exception, diameter of Qolts and
flange bolt holes are expressed in inch units only. These
systems of units are to be regarded separately as gtandard.
Within the text, the U.S. Customary units are shown in
parentheses or in separate tables that appear in
Mandatory Appendix II. The values stated|in each
system are not exact equivalents; therefore, it is fequired
that each system of units be used independent]y of the
other. Except for diameter of bolts and flapge bolt
holes, combining values from the two systems copstitutes
nonconformance with the Standard.

1.7 Selection of Materials

Criteria for selection of materials suitable for pprticular
fluid service are not within the scope of this Standard.

1.8 Convention

For determining conformance with this Standard, the
convention for fixing significant digits where limits
(maximum and minimum values) are specified|shall be

1.3 Fimeof Purchase, Manufacture; ortnstattation

The pressure-temperature ratings in this Standard are
applicable upon its publication to all flanges and flanged
fittings within its scope, which otherwise meetits require-
ments. For unused flanges or flanged fittings maintained
in inventory, the manufacturer of the flange or flanged
fittings may certify conformance to this Edition, provided
that it can be demonstrated that all requirements of this
Edition have been met. Where such components were

as defined in ASTM EZ9. This requires that an observed
or calculated value be rounded off to the nearest unitin the
last right-hand digit used for expressing the limit. Decimal
values and tolerances do not imply a particular method of
measurement.
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1.9 Denotation

1.9.1 Pressure Rating Designation. Class, followed by a
dimensionless number, is the designation for pressure-
temperature ratings as follows:

Class 150 300 400 600 900 1500 2500

1.9.2 Size. NPS, followed by a dimensionless number, is
the designation for nominal flange or flange fitting size.
NPSis rdlated to the reference nominal diameter, DN, used
ininternptional standards. The relationship is, typically, as
follows:

NPS DN
Y 15
A 20
1 25

1Y, 32

1Y, 40
2 50

2Y, 65
3 80
4 100

GENERAIL NOTE: For NPS = 4, the related DN = 25 multiplied by
the NPS humber.

2 PRESSURE-TEMPERATURE RATINGS

2.1 General

Pressyre-temperature ratings are maximum allowable
working|gage pressures in bar units at the tempefatures in
degrees [elsius shown in Tables 2-1.1 through 23.19 for
the applicable material and class designationxTables [1-2-
1.1 throyigh 1I-2-3.19 of Mandatory Apgendix II list pres-
sure-terhperature ratings using psi units for pressure at
the temperature in degrees Fahrehheit. For intermediate
temperptures, linear interpolation is permitted.
Interpolftion between classdesignations is not permitted.

2.2 Flanged Joints

A flanged joint/iSicomposed of separate and indepen-
dent, althoughtintérrelated components: the flanges,
gasket, ajnd bolting, which are assembled by another influ-
ence, thd a§sembler. Proper controls must be exercised in
the selectioms feat OT 3 0
attain a joint that has acceptable leak tightness. Special
techniques, such as controlled bolt tightening, are
described in ASME PCC-1.

2.3 Ratings of Flanged Joints

2.3.1 Basis. Pressure-temperature ratings apply to
flanged joints that conform to the limitations on
bolting in para. 5.3 and on gaskets in para. 5.4, which
are made up in accordance with good practice for align-

ment and assembly (see para. 2.2). Use of these ratings for
flanged joints not conforming to these limitations is the
responsibility of the user.

2.3.2 Mixed Flanged Joints. If the two flanges in a
flanged joint do not have the same pressure-temperature
rating, the rating of the joint at any temperature is the
lower of the two flange ratings at that temperature.

P TR
GALUTG

The temperature shown for a corresponding presfure
rating is the temperature of the pressure-containing ghell
of the component. In general, this temperature'is the spme
as that of the contained fluid. Use of @-pressure rating
corresponding to a temperature other than that of the
contained fluid is the responsibilityvof the user, suljject
to the requirements of applicablé.€Codes and regulations.
For any temperature below £29°C (-20°F), the rating $hall
be no greater than the ratigshown for -29°C (-20°F) [(see
also paras. 2.5.3 and 5.12).

2.5 Temperature Considerations

2.5.1 Generdl. Use of flanged joints at either high orflow
temperatures-shall take into consideration the risk of joint
leakage- due to forces and moments developed in|the
conpeécted piping or equipment. Provisions in pdras.
2.5\2"and 2.5.3 are included as advisory with the[aim
of lessening these risks.

2.5.2 High Temperature. Application at temperatjires
in the creep range will result in decreasing bolt loads as
relaxation of flanges, bolts, and gaskets takes place.
Flanged joints subjected to thermal gradients may like-
wise be subject to decreasing bolt loads. Decregsed
bolt loads diminish the capacity of the flanged joint to
sustain loads effectively without leakage. At temperatpires
above 200°C (400°F) for Class 150 and above 4Q0°C
(750°F) for other class designations, flanged joints may
develop leakage problems unless care is taken to ayoid
imposing severe external loads, severe thermal gradi¢nts,
or both.

2.5.3 Low Temperature. Some of the materials list¢d in
Tables 1A and 1B, notably some carbon steels, may
undergo a decrease in ductility when used atlow tempera-
tures to such an extentas to be unable to safely resist shock

0dding 1434en CNAnNges O C O N1g1) C
tration. Some codes or regulations may require impact
testing for applications even where temperatures are
higher than -29°C (-20°F). When such requirements
apply, it is the responsibility of the user to ensure
these requirements are communicated to the manufac-
turer prior to the time of purchase.
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2.6 System Hydrostatic Testing

Flanged joints and flanged fittings may be subjected to
system hydrostatic tests ata pressure of 1.5 times the 38°C
(100°F) rating rounded off to the next higher 1 bar (25 psi)
increment. Testing at any higher pressure is the respon-
sibility of the user, taking into account the requirements of
the applicable code or regulation.

2.7 Welding Neck Flanges

2.8.2 Length Through Hub. The length through hub
shall be 229 mm (9 in.) for NPS 4 and smaller and 305
mm (12 in.) for larger than NPS 4. Other lengths may
be furnished by agreement between the end user and
manufacturer.

2.8.3 Bore. The bore diameter shall be equal to B
dimension of the welding neck flange. Other bores may
be furnished by agreement between the end user and

Ratings for welding neck flanges covered by this
Starldard are based upon their hubs at the welding end
having thickness at least equal to that calculated for
pipg having 276 MPa (40,000 psi) specified minimum
yieldl strength.” In order to ensure adequate flange hub
thickness for flange sizes NPS 2 and larger, the bore of
a welding neck flange, dimension B in the various dimen-
sionfal tables, shall not exceed B, determined as follows:

_ Cob,
50,000

Bax = Ah(l

where

A, = tabulated hub diameter, beginning of chamfer
as listed in the dimensional tables

Blhax = maximum permissible diameter for the bore of
a welding neck flange

C, = 14.5 when p, is expressed in bar units or 1.0
when p, is expressed in psi units

pc = ceiling pressure value at 38°C (100°F), Tables
A-1 and A-2 of Nonmandatory AppendiciA

The resultant units for diameter B,,.x are'the’same as
thode entered for diameter A.

The tabulated ratings for welding neck flanges are inde-
penglent of components to which theymay be attached,
and[the pressure rating of the flange shall not be exceeded.
Attaichment welds should be mradein accordance with the
applicable code or regulatiginySéee para. 6.7 and Figures 1
thrqugh 3 for weld end<imensional requirements.

2.8(Straight Hub{Welding Flanges

2/8.1 Hub Dimensions. Straight hub welding flanges
have hubs ofuniform thickness (see Figure 4). Except
as described in paras. 2.8.2, 2.8.3, and 2.8.4, the straight
hub|welding flanges shall have dimensions and tolerances
of th i i
forth in Tables 8,11, 14, 16, 18, 20, and 22 (Tables II-8, II-
11, 1I-14, 1I-16, 11-18, 11-20, and II-22 of Mandatory
Appendix II). In Figure 4 the tolerances described in
para. 7 are applicable.

! For flanges to be attached to high strength pipe with large inside
diameters resulting from thin wall sections, see MSS SP-44.

TManufacturer. In No case snall the bore, djameter
exceed the bore of the same size and class lapped flange.

2.8.4 Hub End. The standard flange $hall be provided
with square cut end. The end user may specify welding end
preparation in accordance with pafa.’6.7.

2.9 Multiple Material Grades

Material for flanges andflanged fittings may meet the
requirements of more,than one specification of the re-
quirements of moke than one grade of a spedification
listed in Table A AxJn either case, the pressure-tempera-
ture ratings for‘any of these specifications or grgddes may
be used pfovided the material is marked in ac¢ordance
with pata, 4.2.8.

3 _COMPONENT SIZE

3.1 Nominal Pipe Size

As applied in this Standard, the use of th¢ phrase
“nominal pipe size” or the designation NPS follpwed by
a dimensionless number is for the purpose |of pipe,
flange, or flanged fitting end connection size identjfication.
The number is not necessarily the same as the flange or
flanged fitting inside diameter.

3.2 Reducing Fittings

Reducing fittings shall be designated by the NHS for the
openings in the sequence indicated in the skqtches of
Figure 5.

3.3 Reducing Flanges

Reducing flanges shall be designated by the NP4 for each
opening. See examples in Note (4) of Table 6 (Talle II-6 of
Mandatory Appendix II).

ING
4.1 General

Except as modified herein, flanges and flanged fittings
shall be marked as required in MSS SP-25, except as noted
in para. 4.2.
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4.2 ldentification Markings

4.2.1 Name. The manufacturer’s name or trademark
shall be applied.

4.2.2 Material. Material shall be identified in the
following way:

(a) Cast flanges and flanged fittings shall be marked
with the ASTM specification,? grade identification
symbol (letters and numbers), and the melt number or

be in accordance with the guidelines set out in ASME
Boiler and Pressure Vessel Code, Section II, Part D,
Mandatory Appendix 7.

5 MATERIALS

5.1 General

(a) Materials required for flanges and flanged fittings

melt ideptification.

(b) Plate flanges, forged flanges, and flanged fittings
shall be|marked with the ASTM specification number
and grade identification symbol.?

(c) A manufacturer may supplement these mandatory
material indications with his trade designation for the
materialfgrade, but confusion of symbols shall be avoided.

(d) Fqr flanges and flanged fittings manufactured from
materiall that meets the requirements of more than one
specificdtion or grade of a specification listed in Table
1A, see para. 4.2.8.

4.2.3 |Rating Designation. The flange or flanged fitting
shall be marked with the number that corresponds to its
pressurg rating class designation (i.e., 150, 300, 400, 600,
900, 1500, or 2500).

4.2.4|Conformance. The designation B16 or B16.5
shall be applied to the flange or flanged fitting, preferably
located [adjacent to the class designation, to indicate
confornfance to this Standard. The use of the prefix
ASME is|optional.

4.2.5 |[Temperature. Temperature markings-are’not
requirefl on flanges or flanged fittings; howeéver, if
marked,|the temperature shall be shown with-its corre-
sponding tabulated pressure rating for the material.

4.2.6 |Size. The NPS designation shall be marked on
flanges and flanged fittings. Redueing/flanges and reducing
flanged fittings shall be marked-with the applicable NPS
designations as required bynpdras. 3.2 and 3.3.

4.2.7 |Ring Joint Flanges. The edge (periphery) of each
ring joinf flange shall'be' marked with the letter R and the
correspgnding ring, groove number.

4.2.8 LMultiple Material Marking. Material for compo-
nents that meet the requirements for more than one spec-

aretisted-rTabte—A-with-the-foHowingrestrietions:
(1) Plate and flat bar materials may be used only for
blind flanges and reducing flanges without hubs.
(2) Flanges and flanged fittings shall be,manyfac-
tured as one piece in accordance with the applicable nlate-
rial specification. Assembly of multipleJpieces into| the
finished product by welding or{gther means is{not
permitted by this Standard.
(b) Each forged flange shalkbe\finished from a partjthat

is brought as nearly as practitable to the finished shape
and size by a compressive(plastic hot-working operdtion
that consolidates the fiaterial to produce an essentjally
wrought structure{ and shall be so processed dufing
the operation-as\to cause metal flow in the direction
most favorablerfor resisting the stress encountered in
service.
(c) Recommended bolting materials are listed in Thble
1B ($€& para. 5.3).
(d) Corresponding materials listed in Section II of the
ASME Boiler and Pressure Vessel Code may be used
provided that the requirements of the ASME specificdtion
are identical to or more stringent than the ASTM speci-
fication for the Grade, Class, or type of material.

5.1.1 Application. Criteria for the selection of matefials
are not within the scope of this Standard. The possibility of
material deterioration in service should be considered by
the user. Carbide phase conversion to graphite and exces-
sive oxidation of ferritic materials, susceptibility to ifter-
granular corrosion of austenitic materials, or gfain
boundary attack of nickel base alloys are among those
items requiring attention. A discussion of precautiohary
considerations can be found in ASME B3[.3,
Nonmandatory Appendix F; Section II, Parf D,
Nonmandatory Appendix A; and Section III, Divisign 1,
Nonmandatory Appendix W of the ASME Boiler [and
Pressure Vessel Code.

5.1.2 Toughness. Some of the materials listed in Thble

ification or grade of a specification listed in Table 1A may,
at the manufacturer’s option, be marked with more than
one of the applicable specification or grade symbols. These
identification markings shall be placed so as to avoid
confusion in identification. The multiple marking shall

2 An ASME Boiler and Pressure Vessel Code, Section II specification
number may be substituted for an ASTM specification number provided
the requirements of the ASME specification are identical to or more strin-
gentthan the ASTM specification for the Grade, Class, or Type of material.

1A undergo a decrease in toughness when used at low
temperatures, to the extent that Codes referencing the
Standard may require impact tests for application even
attemperatures higher than -7°C (+20°F). Itis the respon-
sibility of the user to ensure that such testing is performed.

5.1.3 Responsibility. When service conditions
dictate the implementation of special material require-
ments [e.g., using a Group 2 material above 538°C
(1,000°F)], it is the user’s responsibility to so specify

(17
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Table 1A List of Material Specifications

Pressure- Applicable ASTM Specifications [Note (1)]
Material Temperature
Group Nominal Designation Rating Table Forgings Castings Plates
1.1 C-Si 2-1.1 A105 A216 Gr. WCB A515 Gr. 70
C-Mn-Si 2-1.1 A350 Gr. LF2 A516 Gr. 70
C-Mn-Si 2-1.1 A537 Cl. 1
C-Mn-Si-V 2-1.1 A350 Gr. LF6 CI. 1
3L/ NG 2-11 A350 Gr LE3
1.2 C-Mn-Si 2-1.2 A216 Gr. WCC
C-Mn-Si 2-1.2 A352 Gr. LCC
C-Mn-Si-V 2-1.2 A350 Gr. LF6 Cl. 2
2Y,Ni 2-1.2 A352 Gr. LC2 A203 Gr. B
3%Ni 2-1.2 A352 Gr. LC3 A203 Gr. E
1.3 C-Si 2-1.3 A352 Gr. LGB A515 Gr. 65
C-Mn-Si 2-1.3 A516 Gr. 65
2% Ni 2-1.3 A203 Gr. A
3%Ni 2-1.3 A203 Gr. D
c-"%Mo 2-1.3 4217 Gr. WC1
C-"%Mo 2-1.3 A352 Gr. LC1
1.4 C-Si 2-1.4 A515 Gr. 60
C-Mn-Si 2-1.4 A350 Gr.LF1 Cl. 1 A516 Gr. 60
1.5 Cc-"%Mo 2-15 A182 Gr. F1 A204 Gr. A
c-%Mo 2-15 A204 Gr. B
1.7 YCr-Y4Mo 2-147 A182 Gr. F2
Ni-'4Cr-"4Mo 2:1.7 A217 Gr. WC4
%,Ni-%,Cr-1Mo 2-1.7 A217 Gr. WC5
1.9 1%,Cr-Y,Mo 2-1.9 A217 Gr. WC6
1%,Cr-Y,Mo-Si 2-1.9 A182 Gr. F11 CL.2 A387 Gr. 11/CL. 2
1.10  2%Cr-1Mo 2-1.10 A182 Gr. F22 CL.3 A 217 Gr. WC9 A387 Gr. 22]Cl. 2
111  C-"%Mo 2-1.11 A204 Gr. C
113 5Cr-‘%Me 2-1.13 A182 Gr. F5a A217 Gr. C5
1.14 _%-9€r-1Mo 2-1.14 A182 Gr. F9 A217 Gr. C12
1185 9Cr-1Mo-V 2-115 A182 Gr F91 A217 Gr C12A A387 Gr 911Cl. 2
117  1Cr-%4Mo 2-1.17 A182 Gr. F12 CL. 2
5Cr-'4Mo 2-1.17 A182 Gr. F5
1.18  9Cr-2w-vV 2-1.18 A182 Gr. F92
2.1 18Cr-8Ni 2-2.1 A182 Gr. F304 A351 Gr. CF3 A240 Gr. 304
18Cr-8Ni 2-2.1 A182 Gr. F304H A351 Gr. CF8 A240 Gr. 304H
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Table 1A List of Material Specifications (Cont'd)

Pressure- Applicable ASTM Specifications [Note (1)]
Material Temperature
Group Nominal Designation Rating Table Forgings Castings Plates

2.2 16Cr-12Ni-2Mo 2-2.2 A182 Gr. F316 A351 Gr. CF3M A240 Gr. 316
16Cr-12Ni-2Mo 2-2.2 A182 Gr. F316H A351 Gr. CF8M A240 Gr. 316H
18Cr-13Ni-3Mo 2-2.2 A182 Gr. F317 A240 Gr. 317
19Cr—10Ni-3Mo 2-22 A351 Gr. CG8M

2.3 18Cr-8Ni 2-2.3 A182 Gr. F304L A240 Gr. 30640
16Cr-12Ni-2Mo 2-2.3 A182 Gr. F316L A240 Gr. 316L
18Cr-13Ni-3Mo 2-2.3 A182 Gr. F317L

2.4 18Cr-10Ni-Ti 2-2.4 A182 Gr. F321 A240 Gr. 321
18Cr-10Ni-Ti 2-2.4 A182 Gr. F321H A240 Gr. 321H

2.5 18Cr-10Ni-Cb 2-2.5 A182 Gr. F347 A240 Gr. 347
18Cr-10Ni-Cb 2-2.5 A182 Gr. F347H A240 Gr. 347H
18Cr-10Ni-Cb 2-2.5 A182 Gr. F348 A240 Gr. 348
18Cr-10Ni-Cb 2-2.5 A182 Gr. F348H A240 Gr. 348H

2.6 23Cr-12Ni 2-2.6 A240 Gr. 309H

2.7 25Cr-20Ni 2-2.7 A182 Gr. F310 A240 Gr. 310H

2.8 20Cr-18Ni-6Mo 2-2.8 A182(Gr. F44 A351 Gr. CK3MCuN A240 Gr. S31254
22Cr-5Ni-3Mo-N 2-2.8 A182°Gr. F51 A240 Gr. S31803
25Cr-7Ni-4Mo-N 2-2.8 A182 Gr. F53 A240 Gr. S32750
24Cr-10Ni-4Mo-V 2-2.8 A995 Gr. CEBMN
25Cr-5Ni-2Mo-3Cu-N 2-2.8 A995 Gr. CD4MCuN
25Cr-7Ni-3.5Mo-W-Cb 2-28 A995 Gr. CD3AMWCuN
25Cr-7.5Ni-3.5Mo-N-Cu-W 2-2.8 A182 Gr. F55 A240 Gr. S32760

2.9 23Cr-12Ni 2-29 A240 Gr. 309S
25Cr-12Ni 2-2.9 A240 Gr. 310S

2.10 25Cr-12Ni 2-2.10 A351 Gr. CH8
25Cr-12Ni 2-2.10 A351 Gr. CH20

2.11 18Cr-10Ni-Cb 2-2.11 A351 Gr. CF8C

2.12 25€r~20Ni 2-2.12 A351 Gr. CK20

31 35Ni-35Fe-20Cr-Cb 2-3.1 B462 Gr. N08020 B463 Gr. N08020

3.2 99.0Ni 2-3.2 B564 Gr. N02200 B162 Gr. N02200

3.3 99.0Ni-Low C 2-3.3 B162 Gr. N02201

3.4 67Ni-30Cu 2-3.4 B564 Gr. N04400 B127 Gr. N04400

3.5 72Ni-15Cr-8Fe 2-3.5 B564 Gr. N06600 B168 Gr. N06600
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(17) Table 1A List of Material Specifications (Cont'd)
Pressure- Applicable ASTM Specifications [Note (1)]
Material Temperature
Group Nominal Designation Rating Table Forgings Castings Plates
3.6 33Ni-42Fe-21Cr 2-3.6 B564 Gr. N08800 B409 Gr. N08800
3.7 65Ni-28Mo-2Fe 2-3.7 B462 Gr. N10665 B333 Gr. N10665
64Nj-29.5Mo-2Cr-2Fe-Mn-W 2-3.7 B462 Gr. N10675 B333 Gr. N10675
3.8 54Ni-16Mo-15Cr 2-3.8 B462 Gr. N10276 B575Gr.\N1p276
60Ni-22Cr-9Mo-3.5Cb 2-3.8 B564 Gr. N06625 B443 Gr. NOp625
62Ni-28Mo-5Fe 2-3.8 B333 Gr. N1p001
70Ni-16Mo-7Cr-5Fe 2-3.8 B434 Gr. N1p003
61Ni-16Mo-16Cr 2-3.8 B575 Gr. NOp455
42Ni-21.5Cr-3Mo-2.3Cu 2-3.8 B564 Gr. N08825 B424 Gr. NOB825
55Ni-21Cr-13.5Mo 2-3.8 B462 Gr. N06022 B575 Gr. NOp022
55Ni-23Cr-16Mo-1.6Cu 2-3.8 B462 Gr. N06200 B575 Gr. N0Op200
3.9 47Ni-22Cr-9Mo-I8Fe 2-3.9 B572 Gr. N06002 B435 Gr. NOp002
21Ni-30Fe-22Cr-18Co-3Mo-3W 2-39 B572 Gr. R30556 B435 Gr. R3P556
3.10 25Ni-47Fe-21Cr-5Mo 2-3.10 B599 Gr. NOB700
3.11 44Fe-25Ni-21Cr-Mo 2-3.11 A479:G\N08904 A240 Gr. NOB904
3.12 26Ni-43Fe-22Cr-5Mo 2-3.12 B620 Gr. NOB320
47Ni-22Cr-20Fe-7Mo 2-3.12 B582 Gr. N0p985
46Fe-24Ni-21Cr-6Mo-Cu-N 2-3.12 B462 Gr. N08367 A351 Gr. CN3MN B688 Gr. NOB367
3.13 49Ni-25Cr-18Fe-6Mo 2-3.13 B582 Gr. NOp975
Ni-Fe-Cr-Mo-Cu-Low C 2-3.13 B564 Gr. N08031 B625 Gr. NOB031
3.14 47Ni-22Cr-19Fe-6Mo 2-3.14 B582 Gr. NOp007
40Ni-29Cr-15Fe-5Mo 2-3.14 B462 Gr. N06030 B582 Gr. NOp030
58Ni-33Cr-8Mo 2-3.14 B462 Gr. N06035 B575 Gr. NOp035
3.15 42Ni-42Fe-21Cr 2-3.15 B564 Gr. N08810 B409 Gr. NOB810
3.16 35Ni-190r=1%,Si 2-3.16 B511 Gr. N08330 B536 Gr. NOB330
3.17 29Ni-20.5Cr-3.5Cu-2.5Mo 2-3.17 A351 Gr. CN7M
3.19 57Ni-22Cr-14W-2Mo-La 2-3.19 B564 Gr. N06230 B435 Gr. N0p230

GENERAL NOTES:

(a) For temperature limitations, see notes in Tables II-2-1.1 through [1-2-3.17 of Mandatory Appendix II.

(b) Plate materials are listed only for use as blind flanges and reducing flanges without hubs (see para. 5.1). Additional plate materials listed in
ASME B16.34 may also be used with corresponding B16.34, Standard Class ratings.

NOTE: (1) ASME Boiler and Pressure Vessel Code, Section Il materials may also be used, provided the requirements of the ASME specification are
identical to or more stringent than the corresponding ASTM specification for the Grade, Class, or Type listed.
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to the manufacturer in order to ensure compliance with
metallurgical requirements listed in the notes in Tables
2-1.1 through 2-3.19 (Tables 1I-2-1.1 through II-2-3.19 of
Mandatory Appendix II).

5.1.4 Cast Surfaces. Cast surfaces of component pres-
sure boundaries shall be in accordance with MSS SP-55,
exceptthatall Type I defects are unacceptable, and defects
in excess of Plates “a” and “b” for Type II through Type XII

(b) Where Class 150 steel flanges are bolted to Class
125 cast iron flanges, the gaskets should be made of
Nonmandatory Appendix B, Table B-1, Group No. Ia mate-
rials, the steel flanges should have flat faces, and

(1) low-strength bolting within the limitations of
para. 5.3.4 should be used with ring gaskets extending
to the bolt holes or

(2) bolting of low (para. 5.3.4), intermediate (para.
5.3.3), or high (para. 5.3.2) strength may be used with full

are unagceptabple.

5.2 Methanical Properties

Mechdnical properties shall be obtained from test speci-
mens that represent the final heat-treated condition of the
materiall required by the material specification.

5.3 Bolting

5.3.1 General. Boltinglisted in Table 1B is recommend-
ed for use in flanged joints covered by this Standard.
Bolting pf other material may be used if permitted by
the applicable code or government regulation. Bolting
materials are subject to the limitations given in paras.
5.3.2 thiough 5.3.5.

5.3.2 |High-Strength Bolting. Bolting materials having
allowable stresses not less than those for ASTM A193
Grade BY are listed as high strength in Table 1B. These
and othfer materials of comparable strength may be
used in hny flanged joint.

5.3.3 [Intermediate-Strength Bolting. Bolting mate-
rials lisfed as intermediate strength in Table 1B;and
other bglting of comparable strength, may be used in
any flapged joint provided the user verifies their
ability fo seat the selected gasket andNmaintain a
sealed jgint under expected operating (conditions.

5.3.4 |Low-Strength Bolting. Bolting materials having
no morefthan 206 MPa (30 ksi)’spetified minimum yield
strengtl are listed as low sfréngth in Table 1B. These
materials and others of comparable strength are to be
used only in Class 150 aitd 300 flanged joints and only
with gaskets described.in para. 5.4.2. Flanged assemblies
using loyv-strength carbon steel bolts should not be used
above 200°C (400°F) or below -29°C (-20°F).

5.3.5 |Balting to Gray Cast Iron Flanges. The following

face gaskets extending to the outside diametersjof| the
flanges
(c) Where Class 300 steel flanges are bolted)to (lass
250 cast iron flanges, the gaskets should be madle of
Nonmandatory Appendix B, Table B=1,.Group Ng¢. la
materials
(1) low-strength bolting within' the limitatiorns of
para. 5.3.4 should be used with gaskets extending to
the bolt holes and with the-langes having either rafised
or flat faces or
(2) bolting of low (pdra. 5.3.4), intermediate (gara.
5.3.3), or high (para. 5.3/2) strength may be used with full
face gaskets exténding to the outside diameters of| the
flanges and with"both the Class 300 steel and (lass
250 cast iron\flanges having flat faces

5.4 Gaskets

5.4.1 General. Ring joint gasket materials shall
conform to ASME B16.20. Materials for other gaskets
are described in Nonmandatory Appendix B. The fiser
is responsible for selection of gasket materials that|will
withstand the expected bolt loading without injurjous
crushing and that are suitable for the service conditjons.
Particular attention should be given to gasket selectiofifa
system hydrostatic test approaches or exceeds the|test
pressure specified in para. 2.6.

5.4.2 Gaskets for Low-Strength Bolting. If bolting
listed as low strength in Table 1B is used, gaskets
shown in Nonmandatory Appendix B, Table B-1, Gffoup
No. Ia are recommended.

5.4.3 Gaskets for Class 150 Flanged Joints. If is
recommended that only Nonmandatory Appendix B,
Table B-1, Group No. I gaskets be used for Class|150
flanged joints. When the ring joint or spiral wand

gasket is selected, it is recommended that line flapges
be of the welding neck or lapped joint type.

recommendations are made in recognition of the 10w
ductility of gray cast iron:

(a) Alignment of flange faces is essential, along with
control of assembly bolt torque, so as not to overstress
the cast iron flanges. Care must also be exercised to
ensure that piping loads transmitted to cast iron
flanges are controlled, taking into account its lack of ducti-
lity and recognizing that cast iron flanges should not be
used where suddenly applied loads such as rapid pressure
fluctuation may occur.

6 DIMENSIONS

6.1 Flanged Fittings Wall Thickness

6.1.1 Minimum Wall Thickness. For inspection
purposes, the minimum wall thickness, t,, of flanged
fittings at the time of manufacture shall be as shown
in Tables 9 and 12 (Tables I1-9 and 1I-12 of Mandatory
Appendix II), except as provided in para. 6.1.2. The
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Table 1B List of Bolting Specifications: Applicable ASTM Specifications

Bolting Materials [Note (1)]

High Strength Intermediate Strength Low Strength Nickel and Special Alloy
[Note (2)] [Note (3)] [Note (4)] [Note (5)]
Spec. Spec. Spec. Spec.

No. Grade Notes No. Grade Notes No. Grade Notes No. Grade Notes
A193 B7 A193 BS5 A193 B8CL1 (6) B164 (7)-(9)
A193 Bl6 A193 B6 A193 B8CCL1 (6) .
AT93—B16 AT9T—BoX AT93—B8M€1 63 B+66 t7)-(9)
Aj20 L7 (10) A193 B7M A193 BS8TCL1 (6)

A320 L7A (10)
Aj20 L7B (10) A193 B8 CL 2 (11) A193 B8A (6) B335 N10665 (1)
N10675 (1)
A193 B8 CL 2B (11)
A320 L7C (10) A193 B8CCL 2 (11) A193 B8CA
A320 L43 (10) A193 B8MCL 2 (11) A193 B8MA B408 (N-09)
A193 B8M CL 2B (11)
A193 B8TCL 2 (11) A193 BS8TA (o)
A354 BC B473 ¥0)
A354 BD A320 B8CL 2 (11) A307 B (12)
A320 B8CCL 2 (11) B574 ¥0)
A440 B21 A320 BS8FCL2 (11) A320 B8CI1 (6)
Aj40 B22 A320 B8M CL 2 (11) A320 ¢ B8C Cl. 1 (6)
A340 B23 A320 B8TCL 2 (11) A320), B8M CL 1 (6)
Aj40 B24 A320 BS8TCL 1 (6)
A449 (13)
A453 651 (14
A453 660 (14)

GENERAL NOTES:

(a) Bolting material shall not be used beyond temperdture limits specified in the governing code.

(b) ASME Boiler and Pressure Vessel Code, Sectiofi I, materials may also be used, provided the requirements of the ASME specification are

dentical or more stringent than the corresponding ASTM specification for the Grade, Class, or Type listed.

NOTES:

(1) | Repair welding of bolting material is prohibited.

(2) | These bolting materials may be used with all listed materials and gaskets.

(3) [ These bolting materials may be used with all listed materials and gaskets, provided it has been verified that a sealed joint can be rmhaintained
under rated working pressure and temperature.

(4) | These bolting materials.may be used with all listed materials but are limited to Class 150 and Class 300 joints. See para. 5.3.4 for rec-
ommended gasket practices.

(5) | These materials rhay.be used as bolting with comparable nickel and special alloy parts.

(6) | This austeniticstainless material has been carbide solution treated but not strain hardened. Use A194 nuts of corresponding material.

(7) | Nuts may be-rmhachined from the same material or of a compatible grade of ASTM A194.

(8) | Maximuwhpeérating temperature is arbitrarily set at 260°C (500°F), unless the material has been annealed, solution annealed, or hot
finished,\because hard temper adversely affects design stress in the creep rupture range.

(9) | Forging quality is not permitted unless the producer who heats or works these parts last tests them as required for other [permitted
conditions in the same specification and certifies their final tensile, yield, and elongation properties to equal or exceed the requir¢ments for
one of the other permitted conditions.

(10) This ferritic material is intended for low temperature service. Use A194 Gr. 4 or Gr. 7 nuts.

(11) This austenitic stainless material has been carbide solution treated and strain hardened. Use A194 nuts of corresponding material.

(12) Thiscarbon steel fastener shall not be used above 200°C (400°F) or below —29°C (-20°F) [see also Note (4)]. Bolts with drilled or undersized
heads shall not be used.

(13) Acceptable nuts for use with quenched and tempered bolts are A194 Gr. 2 or Gr. 2H. Mechanical property requirements for studs shall be the
same as those for bolts.

(14) This special alloy is intended for high-temperature service with austenitic stainless steel.
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additional metal thickness needed to withstand installa-
tion bolt-up assembly stresses, shapes other than circular,
and stress concentrations must be determined by the
manufacturer, since these factors vary widely. In parti-
cular, 45-deg laterals, true Ys, and crosses may require
additional reinforcement to compensate for inherent
weaknesses in these shapes.

6.1.2 Fitting Local Areas. Local areas having less than

as 90-deg elbows. The angle designation of an elbow is its
deflection from straight line flow and is also the angle
between the flange faces.
6.3 Flat Face Flanges

6.3.1 General. This Standard permits flat face flanges
in all classes.

6.3.2 Conversion. A raised face may be removed from a

minimulft wall TNICRNEeSS are accepranic, provided that ail
of the fdllowing conditions are satisfied:

(a) The area of subminimum thickness can be enclosed
by a cirdle whose diameter is no greater than 0.35 @,
is the tabulated fitting inside diameter, and ¢, is
the minimum wall thickness as shown in the tables listed
in para. [6.1.1.

(b) Mpasured thickness is not less than 0.75t,,.

(c) Enclosure circles are separated from each other by
an edge{to-edge distance of more than 1.75 m

where d

6.2 Fitf
to-

6.2.1
maintain
encetot
fittings,
face (seq

ing Center-to-Contact Surface and Center-
End

Design. A principle of design in this Standard is to

a fixed position for the flange edge with refer-

he body of the fitting. In case of raised face flanged

he outside edge of the flange includes the raised
para. 6.4).

6.2.2 |Standard Fittings. Center-to-contact surface,
center-to-flange edge, and center-to-end (ring joint)
dimensipns are shown in Tables 9 and 12 (Tables\H-9
and II-12 of Mandatory Appendix II).

6.2.3
center-t
the sam
opening
flange e
tions of]
listed fo

Reducing Fittings. Center-to-contact surface or
-flange edge dimensions for all openings shall be
b as those of straight size fittings of the largest
. The contact surface-to-centact surface or
ge-to-flange edge dimensions for all combina-
reducers and eccentric¢ reducers shall be as
- the larger opening:

6.2.4 |Side Outlet Fittings. Side outlet elbows, tees, and
crosses ghall have all-openings on intersecting centerlines,
and the fenter-t0<Contact surface dimensions of the side
outlet sHall be‘the same as for the largest opening. Long
radius el|bews’with one side outlet shall have the side
outlet ok

raised face flange to convertit to a flat face flange, provjded
that the required dimension, t; shown in Figure 6\(Figure
[1-6 of Mandatory Appendix II) is maintained.

ein
the

6.3.3 Facing. The flat face flange facing finish shall |
conformance with para. 6.4.5 for thle full width of
seating surface for the gasket.

6.4 Flange Facings

6.4.1 General. Figuré 6-(Figure 1I-6 of Manda
Appendix II) shows, dimensional relationships
various flange types and pipe lap facings to be ysed
with lap jointsl Table 4 (Table II-4 of Mandafory
Appendix 1) 4ists dimensions for facings other than
ring joint. Table 5 (Table II-5 of Mandatory Appehdix
[1) lists dimensions for ring joint facings. Classes 150
and 300 pipe flanges and companion flanges of fittings
are regularly furnished with 2 mm (0.06 in.) rajsed
face, which is in addition to the minimum flange thickpess,
t7 Classes 400, 600, 900, 1500, and 2500 pipe flanges|and
companion flanges of fittings are regularly furnished fith
7 mm (0.25 in.) raised face, which is in addition tqg the
minimum flange thickness, tx

tory
for

han
and

6.4.2 Other Than Lapped Joints. For joints other
lapped joints, the requirements of paras. 6.4.2.1
6.4.2.2 shall apply.

6.4.2.1 Raised Face and Tongue Face. In the ca
flanges having raised face, tongue, or male face,|the
minimum flange thickness, t; shall be provided, |and
then the raised face, tongue, or male face shall be
added thereto.

e of

6.4.2.2 Grooves. For flanges that have a ring jpint,
groove, or female face, the minimum flange thickhess
shall first be provided and then sufficient thickpess
added thereto so that the bottom of the ring jpint

groove _or the contact face of the groove or fermmale

center-to-contact surface dimension of the side outlet
shall be the same as for the regular 90-deg elbow of
the largest opening.

6.2.5 Special Degree Elbows. Special degree elbows
ranging from 1 deg to 45 deg, inclusive, shall have the
same center-to-contact surface dimensions as 45-deg
elbows, and those over 45 deg and up to 90 deg, inclusive,
shall have the same center-to-contact surface dimensions

10

face, is in the same plane as the flange edge of a full thick-
ness flange.

6.4.3 Lapped Joint Flanges. Lapped joint flanges shall
be furnished with flat faces as illustrated in Tables 8, 11,
14,16, 18, 20, and 22 (Tables 11-8, 1I-11, 11-14, 1I-16, 11-18,
[1-20, and 1I-22 of Mandatory Appendix II). Lap joint stub
ends shall be in accordance with Figure 6 (Figure II-6 of
Mandatory Appendix II) and paras. 6.4.3.1 through 6.4.3.3.
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6.4.3.1 Raised Face. The finished thickness of the lap (0.06 in.) or larger radius, and there should be from
shall be no less than nominal pipe wall thickness. 1.8 grooves/mm through 2.2 grooves/mm (45

grooves/in. through 55 grooves/in.).
6.4.3.2 Large Male and Female. The finished height

of the male face shall be the greater of the wall thickness of 6.4.6 Flange Facing Finish Imperfections.
the pipe used or 7 mm (0.25 in.). The thickness of lap that Imperfections in the flange facing finish shall not
remains after machining the female face shall be no less exceed the dimensions shown in Table 3 (Table II-3 of
than the nominal wall thickness of pipe used. Mandatory Appendix II). A distance of at least four
times the maximum radial projection shall separate adja-

CNT IMperfections. A radiat projection shatt be measured
by the difference between an outer radius and innpr radius
encompassing the imperfection where theradii afe struck
from the centerline of the bore. Imperfections less than
half the depth of the serrations shall not be copsidered
cause for rejection. Protrusions.above the sefrrations
are not permitted.

rempining after machining the tongue or groove face shall
be np less than the nominal wall thickness of the pipe used.

6.4.3.4 Ring Joint. The thickness of the lap
rempining after machining the ring groove shall be no
less|than the nominal wall thickness of pipe used.

6.4.3.5 Lap Joint Facing Outside Diameters. The F Bolt H
outdide diameters of the lap for ring joints are shown 6.5 Flange Bolt Holes

in Tpble 5 (Table II-5 of Mandatory Appendix II), dimen- Bolt holes are in multiples of four. Bolt holes|shall be
sion/K. The outside diameters of laps for large female, large  equally spaced, andpairs of bolt holes shall straddle fitting
tongue and groove, and small tongue and groove are centerlines.

shown in Table 4 (Table II-4 of Mandatory Appendix

11). $mall male and female facings for lapped joints are 6.6 Bolting“Bearing Surfaces

not covered by this Standard. Flanges and flanged fittings shall have bearing|surfaces

6/4.4 Blind Flanges. Blind flanges need not be faced in forbolting that are parallel to the flange face witljin 1 deg.
the ¢enter if, when this center part is raised, its diameter is Any back facing or spot facing shall not reduce the flange
at ldast 25 mm (1 in.) smaller than the inside diameter of _\ thickness, t; below the dimensions givenin Tablef 8,9, 11,
fittings of the corresponding pressure class, as given i 12, 14, 16,18, 20, and 22 (Tables II-8, II-9, [I-11,|[I-12, II-
Tables 9 and 12 (Tables II-9 and 1I-12) of Mandatory 14,11-16, 11-18, 11-20, and 11-22 of Mandatory Appgndix II).
Applendix 11 or 25 mm (1 in.) smaller than the mating Spot facing or back facing shall be in accordance yvith MSS
pipq inside diameter. When the center part is dépressed, SP-9.

its diameter shall not be greater than the inside diameter . . .
of the corresponding pressure class fittingsy as given in 6.7 Welding End Preparation for Welding|Neck

Tabjes 9 and 12 (Tables 11-9 and 11442 ‘of Mandatory Flanges
Applendix II). Machining of the depressed center is not 6.7.1 Illustrations. Welding ends are illustrated in
reqyired. Figures 7 through 10 (Figures I11-7 through|([I-10 of

. . . Mandat A dix II d Fi 1th h|3.
6)4.5 Flange Facing Finish:-Flange facing finishes shall andatory Appendix If) and Figures roug

be in accordance with¢pards. 6.4.5.1 through 6.4.5.3, 6.7.2 Contours. The contours of the outside of the
excgpt that other finishe$.thay be furnished by agreement  welding neck beyond the welding groove are shown in
between the user and-the manufacturer. The finish of the Figures 7 and 8 (Figures I1-7 and 11-8 of Mandatory
gasHet contact fa¢es/shall be judged by visual comparison Appendix II) and Figures 1 and 3.
witl] Ra standards (see ASME B46.1) and not by instru-
merfts hayifig'stylus tracers and electronic amplification. 6.7.3 Bores. Straight-through bores shown in figures 7
6.45)1 Tongue and Groove and Small Male and and 8 (Figures I1-7 anq I.I-8 of Mandatory Appendlx 1) are
standard unless specifically ordered to suit th¢ special

Femalé. The gasket contact surface finish shall not
WJFBS 11-9

exceed 3.2 um (125 pin.) roughness. and II-10 of Mandatory Appendix 1) and Figures 2 and 3.

6.4.5.2 Ring Joint. The side wall surface finish of the

gasket groove shall not exceed 1.6 um (63 pin.) roughness. 6.7.4 OtherWelding Ends. Other welding end prepara-

tions furnished by an agreement of the purchaser and
6.4.5.3 Other Flange Facings. Either a serrated =~ manufacturer do not invalidate compliance with this

concentric or serrated spiral finish having a resultant Standard.

surface finish from 3.2 pm to 6.3 pm (125 pin. to 250

pin.) average roughness shall be furnished. The cutting

tool employed should have an approximate 1.5 mm

11


https://asmenormdoc.com/api2/?name=ASME B16.5 2017.pdf

1n)

ASME B16.5-2017

6.8 Reducing Flanges

6.8.1 Drilling, Outside Diameter, Thickness, and
Facing Dimensions. Flange drilling, outside diameter,
thickness, and facing are the same as those of the standard
flange of the size from which the reduction is being made.

6.8.2 Hub Dimensions
6.8.2.1 Threaded, Socket Weld, and Slip-On Flanges.

gaging is the starting end of the threaded flange, provided
the thread chamfer does not exceed the major diameter of
the internal thread. When a chamfer on the internal thread
exceeds this limit, the reference point becomes the last
thread scratch on this chamfer cone. The reference
point for counterbored thread (Classes 300 through
2500) gaging shall be the last thread scratch on the
chamfer cone.

The hub gimrerstorrstattbeatteastas targeas thoseof the———6.976 Assembty Using Power Equipment. For, APME

standard flange of the size to which the reduction is being
made. The hub may be larger or omitted as detailed in
Table 6 [Table 1I-6 of Mandatory Appendix II).

6.8.2.2 Welding Neck Flanges. The hub dimensions
shall be fhe same as those of the standard flange of the size
to whiclf the reduction is being made.

6.9 Threaded Flanges

6.9.1 [Thread Dimensions. Except as provided in Notes
(4) and (5) of Table 4 (Table II-4 of Mandatory Appendix
I1), threaded flanges shall have a taper pipe thread
conforming to ASME B1.20.1. The thread shall be
concenttfic with the axis of the flange opening, and varia-
tions in glignment (perpendicularity with reference to the
flange fdce) shall not exceed 5 mm/m (0.06 in./ft).

6.9.2 [Threads for Class 150 Flanges. Class 150 flanges
are made without a counterbore. The threads shall be
chamferpd approximately to the major diameter of the
thread dt the back of the flange at an angle of approxit
mately 45 deg with the axis of the thread. The chamfer
shall be foncentric with the thread and shall be included
in the measurement of the thread length.

6.9.3 [Threads for Class 300 and Higher:Flanges. Class
300 and higher pressure class flanges shallbe made with a
counterlpore at the back of the flange. The threads shall be
chamfergd to the diameter of the.golinterbore at an angle
of approgkimately 45 deg with-the.axis of the threads. The
counterbore and chamfer $hall be concentric with the
thread.

6.9.4 |Reducing Flange Thread Length. The minimum
length of effectivesthiread in reducing flanges shall be at
least eqiial to‘dimension T of the corresponding class of
threaded flange as shown in Tables 8,9, 11, 12, 14, 16, 18,
20, and 22 (Tables 11-8, 11-9, 11-11, 11-12, 11-14, 11-16,11-18

B1.20.1 external pipe threads, Annex A specifies|the
distance and number of turns that externhal pipe
threads may be made longer than regular for use ywith
the higher pressure flanges to bring the-small end of
the thread close to the face of thé\flange when|the

parts are assembled by power equipment.

6.10 Flange Bolting Dimensions

6.10.1 Dimensional Standards. Stud bolts, thread¢d at
both ends or threaded full length, or bolts may be usg¢d in
flange joints. Dimensional recommendations for bplts,
stud bolts, and qiufs are shown in Table 1C. See fara.
5.3 for boltingumaterial recommendations.

6.10.2 ‘Bolt Lengths. Stud bolt lengths, including the
height aftwo heavy hexagon nuts, are shown as dimenfion
LinTables7,10,13,15,17,19,and 21 (Tables I1-7,II-1p, I1-
1341-15,11-17,11-19, and [1-21 of Mandatory Appendik II).
The tabulated stud bolt length L does not include| the
height of end points. An end point is defined a$ an
unthreaded length, such as a chamfer, which extgnds
beyond the thread. The method of calculating polt
lengths is explained in Nonmandatory Appendix C.|The
tabulated bolt lengths are reference dimensions. Users
may select other bolting lengths.

6.10.3 Bolting Recommendations. For flange jojnts,
stud bolts with a nut at each end are recommended
for all applications and especially for high temperafure
service.

6.11 Gaskets for Line Flanges

6.11.1 Ring Joint. Ring joint gasket dimensions ghall
conform to ASME B16.20.

6.11.2 Contact Width. For flanges having large or snall
tongue-and-groove faces, all gaskets, except solid|flat

[1-20,and I1-22, of Mandatory Appendix II). Threads do not
necessarily extend to the face of the flange. See Table 6
(Table II-6 of Mandatory Appendix II) for reducing
threaded flanges.

6.9.5 Thread Gaging. Internal threads of flanges shall
be checked with gages having a gaging notch. Variations in
threading shall be limited to one turn large or one turn
small from the gaging notch when using working gages.
The reference point for chamfered thread (Class 150)

12

metal gaskets, shall cover the bottom of the groove
with minimum clearance. [See para. 7.3(a) for tolerance
applicable to groove.] Solid flat metal gaskets shall have
contact width not greater than for Nonmandatory
Appendix B, Group III gaskets.

6.11.3 Bearing Surface. For flanges with small male-
and-female face, care must be taken to ensure that
adequate bearing surface is provided for the gaskets.
In particular, care is necessary when the joint is made
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Table 1C Flange Bolting Dimensional Recommendations

Product

Carbon Steel

Alloy Steel

Stud

Bolts smaller than ¥, in.
Bolts equal to or larger than ¥, in.

Nuts
Nuts

External threads

Interlnal threads

bolts ASME B18.31.2

smaller than ¥, in. ASME B18.2.2, heavy hex

equal to or larger than ¥, in.

ASME B18.2.1, square or heavy hex head
ASME B18.2.1, square or heavy hex head

ASME B18.2.2, hex or heavy hex
ASME B1.1, Cl. 2A coarse series

ASME B18.31.2

ASME B18.2.1, heavy hex head
ASME B18.2.1, heavy hex head
ASME B18.2.2, heavy hex
ASME B18.2.2, heavy hex

ASME B1.1, Cl. 2A coarse series up through 1 in;

ASME B1.1, Cl. 2B coarse series

eignt thread series Ifor larger bolts

ASME B1.1, CL. 2B coarse series up through
eight thread series for larger bolfs

1 in;
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he end of the pipe as shown in Figure 6 (Figure II-6 of
datory Appendix II).

) Auxiliary Connections

12.1 General. Auxiliary connections or openings for
bed fittings are not required unless specified by the
Chaser. Welding to attach auxiliary connections to
bed fittings shall be made by a qualified welder
g a qualified weld procedure in accordance with
ion [X of the ASME Boiler and Pressure Vessel Code.

12.2 Pipe Thread Tapping. Holes may be tapped in
vall of a fitting if the metal is thick enough to allow the
[tive thread length specified in Figure 11 (Figure II-11
andatory Appendix [1). Where thread length is insuf-
nt or the tapped hole needs reinforcement, aboss shall
dded.

12.3 Sockets. Sockets for socket welding conhections
be provided in the wall of a fitting if the metal is thick
gh to afford the depth of socket and ‘retaining wall
cified in Figure 12 (Figure I1I-12 of Mandatory
endix I1). Where the wall thickness is insufficient,
he size of the connection requires opening reinforce-
t, a boss shall be added [see Figure 13 (Figure I1-13 of
datory Appendix II)].

12.4 Butt Welding\\Gennections may be attached by
welding directly)to the wall of the fitting [see Figure
Figure [1-14 of\Mandatory Appendix II)]. Where the
of an opening requires reinforcement, a boss shall be
bd.

12.5 Bosses. Where bosses are required, the

diarn

hetlers shall be no less than those shown in Figure

6.12.6 Size. Unless otherwise.specified, duxiliary
connections shall be of the pipe jsizes given belpw.
Fitting Size Connection Size (NPS)
2<NPS<4 P
5 < NPS <8 %,
NPS > 10 1

6.12.7 Designating Locations. The designatio
tions for auxiliary connections for flanged fittings
in Figure 15. A letter is used to designate each

7 TOLERANCES

7.1 General

For the purpose of determining conformance
Standard, the convention for fixing significant digi
limits, maximum or minimum values, are specifie
rounded as defined in ASTM Practice E29. This

h of loca-
sshown
location.

with this
ts where
I shall be
requires

that an observed or calculated value shall be rofinded to

the nearest unitin the lastright-hand digit used fo
sing the limit. The listing of decimal tolerances
imply a particular method of measurement.

7.2 Center-to-Contact Surfaces and Center
Tolerances

Required tolerances for various flanges and
fitting elements are as follows:

I expres-
Hoes not

-to-End

flanged

(a) Center-to-Contact Surfaces Other Than Ring Joint
Size Tolerance
NPS < 10 +1.0 mm (£0.03 in.)
NPS > 12 +1.5 mm (20.06 in.)

13 (Figure I1-13 of Mandatory Appendix II), and the
height shall provide lengths as specified in Figure 11

or1

2 (Figure 1I-11 or 1I-12 of Mandatory Appendix II).

13

(b) Center-to-End (Ring joint)

Size Tolerance
NPS < 10 +1.0 mm (0.03 in.)
NPS = 12 +1.5 mm (#0.06 in.)
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(c) Contact Surface-to-Contact Surface Other Than Ring
Joint

(a) For Figures 7 and 8 (Figures II-7 and II-8 of
Mandatory Appendix II) and Figure 4, the tolerances are

Size Tolerance Size Tolerance
NPS < 10 +2.0 mm (£0.06 in.) NPS < 10 +1.0 mm (+0.03 in.)
NPS = 12 +3.0 mm (+0.12 in.) 12 < NPS <18 +1.5 mm (+0.06 in.)
NPS = 20 +3.0, -1.5 mm (+0.12, -0.06 in.)

(d) End-to-End (Ring Joint)

(b) ForFigure9 (Figure II-9 of Mandatory Appendix II),

Size Tolerance
PS4 2-O-mrmr(0-66-+m) the tolerances are
NPS > 12 +3.0 mm (*0.12 in.) Size Tolerance
NPS <10 +0.0, -1.0 mm (+0.0, -0.03(i)

7.3 Fadings

Tolergnces that apply to both flange and flanged fitting
facings 4re as follows:

(a) Inside and outside diameter of large and small
tongue gnd groove and female, +0.5 mm (+0.02 in.).

(b) Otitside diameter, 2.0 mm (0.06 in.) raised face, +1.0
mm (+0J03 in.).

(c) Outside diameter, 7.0 mm (0.25 in.) raised face, 0.5
mm (002 in.).

(d) Ring joint groove tolerances are shown in Table 5
(Table II-5 of Mandatory Appendix II).

Tolergnces that apply to flanges are as follows:

(e) Pdrpendicularity of the face with the bore

Size Tolerance
NPS < 5 1 deg
NPS > 6 0.5 deg

7.4 Flange Thickness

Requifed tolerances for flange thickness are ds follows:
Sizp Tolerance
NPS 4 18 +3.0, 0.0 mm (+0.12;520.00 in.)
NPS 3 20 +5.0, =0.0 mm (+0.19;,-0.00 in.)

The pllus tolerance is applicable to bolting bearing
surface$ whether as-forged; as-cast, spot-faced, or
back-facpd (see para. 6.6).

7.5 Welding End Flange Ends and Hubs

7.5.1 Putside Diameter. Required tolerances for the
nominal outside.'diameter dimension A of Figures 7
and 8 (Higufes1I-7 and 1I-8 of Mandatory Appendix II)
of weldipg\ends of welding neck flanges are as follows:

NPS > 12 +0.0, -1.5 mm (+0.0, -0.06,in.)

7.5.3 Backing Ring Contact Surface. Required t¢ler-
ances for the bore of the backing ring contact surfface
of welding neck flanges, dimension C of Figures 9|and
10 (Figures I1-9 and II-10pf\Mandatory Appendik II)
are as follows:

Size Tolerance
2 < NPS < 24 +0.25, -0.0 mm (+0.01, -0.0 in.)

7.5.4 Hub.Thickness. Despite the tolerances specfied
for dimensiens A and B, the thickness of the hub aff the
weldingsend shall not be less than 87%% of|the
nominal thickness of the pipe, having an under-tolergnce
of 12.5% for the pipe wall thickness to which the flange is
to be attached or the minimum wall thickness as specified
by the purchaser.

7.6 Length Through Hub on Welding Neck Flanges

The required tolerances for the length through hubs on
welding neck flanges are as follows:
Size Tolerance
NPS < 4 +1.5 mm (0.06 in.)
5 < NPS <10 +1.5, -3.0 mm (+0.06, -0.12 in.)
NPS = 12 +3.0, -5.0 mm (+0.12, -0.18 in.)

7.7 Flange Bore Diameter

7.7.1 Lapped and Slip-On Flange Bores. The requfired
tolerances for lapped and slip-on flange bore diamgters
are as follows:

Size Tolerance

Size Tolerance
NPS <5 +2.0, =1.0 mm (+0.09, -0.03 in.)
NPS > 6 +4.0, -1.0 mm (+0.16, -0.03 in.)

7.5.2 Inside Diameter. Required tolerances for the
nominal inside diameter of welding ends of welding
neck flanges and smaller bore of socket welding
flanges (dimension B in the referenced figures) are as
follows:

NPS=16

NPS > 12

4 o aa PN
+1.U; —U.U T ((TU.UD; —U.U 1.

+1.5, -0.0 mm (+ 0.06, -0.0 in.)

7.7.2 Counterbores, Threaded Flanges. The required
tolerances for threaded flange counterbores are as
follows:

Size Tolerance
NPS <10 +1.0, 0.0 mm (+0.03, -0.0 in.)
NPS = 12 +1.5, -0.0 mm (+0.06, -0.0 in.)
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7.7.3 Counterbores, Socket Welding Flanges. The
required tolerance for socket end counterbores is as
follows:

Size Tolerance
Y, < NPS <3 +0.25 mm (*0.010 in.)

7.8 Drilling and Facing

Figure 1 Bevel for Outside Thickness

18-deg max. (1:3)
14-deg min. (1:4)

W /4

7/8.1 Bolt Circle Diameter. The required tolerance for
all Holt circle diameters is as follows:

+1.5mm (+0.06in.)

7.8.2 Bolt Hole to Bolt Hole. The required tolerance
for the center-to-center of adjacent bolt holes is as follows:

+0.8 mm (+0.03 in.)

7.8.3 Bolt Circle Concentricity. The required toler-
anc¢s for concentricity between the flange bolt circle
diameter and machine facing diameters are as follows:

Size Tolerance
NPS < 2%, 0.8 mm (0.03 in.)
NPS = 3 1.5 mm (0.06 in.)

8 PRESSURE TESTING
8.1|Flange Test

Flanges are not required to be pressure tested,

8.2|Flanged Fitting Test

8{2.1 Shell Pressure Test. Each flanged fitting shall be
giveln a shell pressure test.

8{2.2 Test Conditions. The shell pressure test for
flanged fittings shall be at a_pressure no less than 1.5
timgs the 38°C (100°F) pressute rating rounded off to
the pext higher 1 bar (25-psi) increment.

8]2.3 Test Fluid. Fhepressure test shall be made using
water, which may-eontain a corrosion inhibitor or kero-
seng as the testfluid. Other suitable test fluids may be used
proyided théir yviscosity is no greater than that of water.
Theltest fluid‘temperature shall not exceed 50°C (125°F).

8)2.4 Test Duration. The test duration shall be as

N/

Welding Ends
(Welding Neck Flangés)
Additional Thickne$s-for

Welding to Higher Strength Pipe

GENERAL NOTES:
(a) When the materials joined-have equal minimum sped
strength, there shall be-fip restriction on the minimy
(b) Neither t;, t;, nor their sum t; + t, shall exceed 0.5¢
(c) When the minimum'specified yield strengths of the sed
joined are unéqual; the value of tp shall at least equal
wall thickness times the ratio of minimum specified yie
of the pipe to minimum specified yield strength of t

(d) Welding shall be in accordance with the applicable

=

ified yield
m slope.

kions to be
he mating
d strength
he flange.
ode.

follows:

Fitting Size Duration, sec
NPS < 2 60
2% < NPS <8 120
NPS = 10 180

8.2.5 Acceptance. No visible leakage is permitted
through the pressure boundary wall.

15
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Figure 2 Bevel for Inside Thickness

18-deg max. (1:3)

- t2 +
™

14-deg min. (1:4)

Figure 4 Straight Hub Welding Flanges

(Welding Neck Flanges)
Additional Thickness for
Welding to Higher Strength Pipe

GENERAL|NOTES:

(@)

(b)
(c)

stren,

When| the materials joined have equal minimum specified yield

th, there shall be no restriction on the minimum slope.

Neithg¢r ty, t,, nor their sum t; + t, shall exceed 0.5t.
When|the minimum specified yield strengths of the sections to be
joined

are unequal, the value of tp shall at least equal the mating

wall thickness times the ratio of minimum specified yield strength

of thg

(d) Weld

pipe to minimum specified yield strength of the flange.
Ing shall be in accordance with the applicable code.

Figure 3 Bevel for Combined Thickness

18-deg max. (1:3)
14-deg min. (1:4)

GENERAL
(@

(b)
()

stren;
Neith

wallt

18-deg max. (1:3)
14-deg min. (1:4) *

>

Welding Ends
{(Welding Neck Flanges)
Additional Thickness for

Welding to Higher Strength Pipe

NOTES:

When| the materials\joined have equal minimum specified yield

th, there shall be no restriction on the minimum slope.
br t, tp, norvtheir sum ¢t + t, shall exceed 0.5t

When|the prinimum specified yield strengths of the sections to be
joined

atre,urequal, the value of tp shall at least equal the mating

) X
Note (1) Note (2)
P -
-
[<— B—> Y
DNata l")) I\Inte (/1)
\.
Z/ tf
| o |

GENERAL NOTES:
(a) O = outside diameter of flange (see para. 2.8)
(b) tr= minimum thickness of flange‘(see para. 2.8)

NOTES:

(1) X = diameter of hub (sée para. 2.8). Tolerance +3.0, -0.

(+0.12, -0.00 in.).
(2) Hub end (see parai2.8.4).
(3) B = bore (see"pavd. 2.8.3 and 7.5.2).
(4) Y = lengthsthrough hub (see para. 2.8.2).

icknesstimesthe ratigofminimumsnecifiedvield strenoth
r J (=]

of the pipe to minimum specified yield strength of the flange.

(d)

Welding shall be in accordance with the applicable code.

16
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Figure 5 Method of Designating Outlets of Reducing Fittings in Specifications

(Flanged Fittings)

Reducing Tees
B B B

Tr /= =y

Reducing Crosses

B B B
C@D C@D CED
A A A

Reducing on
One Outlet

Reducing on
Both Outlets

Reducing on
One Run and Outlet

Reducing Laterals
B B B
A A A
Reducing on
Branch

Reducing on
One Run

Reducing on
One Run and Branch

Side"Outlet Tee

Double Branch
Elbow

B
)
T C C I IC
A A A A
Reducing on Reducing on Reducing on Reducingen Both
Outlet One Run One Run and Outlet Rups (Bulihead)

B
C @ D
A
Reducing on One Run
and Both Outlets

w
(@]

A
True “Y*'

Side Outlet Elbow

Right Hand Left Hand

Right Hand

GENERAL NOTES:

(a) Thelargest opening establishes the basic size of a reducing fitting. The largest opening is named first, except that for bull head tees, which are
reducing on both runs, and for double branch elbows where both branches are reducing, the outlet is the largest opening and named last in

both cases.

(b) In designating the openings of reducing fittings, they should be read in the order indicated by the sequence of the letters A, B, C, and D. In
designating the outlets of side outlet reducing fittings, the side outlet is named last, and in the case of the cross, which is not shown, the side

outlet is designated by the letter E.
(c) Sketches are illustrative only and do not imply required design (see para. 3.2).

17
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Figure 6 End Flange Facings and Their Relationship to Flange Thickness and
Center-to-End and End-to-End Dimensions

AA, BB, CC, etc.

AA, BB, CC, etc.
[Notes (1), (2)] CC, etc

[Notes (1), (2)]

~ t > ty>]
<>

2-mm raised face 2 ™™ ([ 5 mm — -]
regg:arly furmshe(cjj 1\ Small female face !
on Classes 150 an R ) {on end of pipe) -T_
300, unless otherwise |
ordered
————

Note (3)

=2

7 mm —>-
7 mm—- |

) Large or small
7-mm raised face T [ H | tongue face
regularly furnished ’

Notes (4), (5
on Classes 400 and A" (Notes (4), { )]T R —Ur

3 |

Centerline of fitting

[*)
higher, unless E Small Large Small
| b= tongue tongue and
otherwise ordered ““ ha large
7mm— |~ © Large or small tongue
Largel 0; small IS groove face - K5 mm
male face [ ; 5 [Notes (4), !
(Notes &), &) | : £ o) 11 )
— O
Small Large K[Note (E)] Y L —
male male |~ Note (3) Small karge *Small
| grooye_groove and
Large or small 1 J5mm large
female face > < X grooys
[Notes (4), (5)] T T Ring joint _H_| E '
T

K [Note (6)] { face T
X WL i —
Small Large L Note (3) T - |

female female| K[Note (7)] p _/—_/\PNJ

7 mm —-| |<—
Small male face L Aaanwid . H'I\-ll, JJ, K1K, eztc.—>
(on end of pipe) —f_ [Notes (1), (2)] X
’ |
Note (3)

End Flange Facings
Flange Thickness and Center-to-End Dimensions
Classes 150 through 2500

1
—>| |< t[Note (8)]

Raised face T ﬁ i

\
R T ¢

Ring joint t

I:[C;otj(fa)]—l_ﬁ_l)_i_

Lap Joint Stub End
Facings and Thickness
Lapped Joints

GENERAL NOTE: Dimensions are in millimeters. For dimensions in inches, refer to Mandatory Appendix II, Figure II-6.
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Figure 6 End Flange Facings and Their Relationship to Flange Thickness and
Center-to-End and End-to-End Dimensions (Cont'd)

NOTES:

(1) See paras. 6.2 and 6.4.

(2) See Tables 7 through 22.

(3) For small male and female joints, care should be taken in the use of these dimensions to ensure that the inside diameter of the pipe fitting is
small enough to permit sufficient bearing surface to prevent crushing of the gasket (see Table 4). This applies particularly on lines where the
joint is made on the end of the pipe. Threaded companion flanges for small male and female joints are furnished with plain face and threaded

iL}l AllCT iLdll l‘{dLiUlldi DLdllL‘ldlL‘l LULklluL llll CdL‘l UNTOL).

(4) $ee Table 4 for dimensions of facings (other than ring joint) and Table 5 for ring joint facing.

(5) Large male and female faces and large tongue and groove are not applicable to Class 150 because of potential dimepsiohal fonflicts.

(6) $ee Table 4.

(7) $ee Table 5.

(8) $ee para. 6.4.3.

(9) $ee para. 6.4.3.5 and Table 5.

19


https://asmenormdoc.com/api2/?name=ASME B16.5 2017.pdf

ASME B16.5-2017

Figure 7 Bevel for Wall Thicknesses t From 5 mm to Figure 8 Bevel for Wall Thicknesses t Greater Than
22 mm Inclusive 22 mm

—> 6-mm [< min.
min.
1:3 max. slope .
1:3 max. slope ,// | 27
= = TOdeg = 2.5 deg —] —
37.5deg + 2.5 deg \ -7 l/ P
pol AN 3-mm min. radius /-
' - fg max. 37.5 deg = 2.5 deg — NI/ 45-ge9 max,
\
ty t "r
+ 19 mm
f p Vo
2mm =1 mm f
2mm=+=1mm
A B X A B X

Welding Ends (Welding Neck Flanges, No Backing Rings)
= ndminal outside diameter of pipe

= ndminal inside diameter of pipe

= ndminal wall thickness of pipe

dipmeter of hub (see dimensional tables)

Welding Ends (Welding Neck Flanges, No Backing Rings)
= nominal Qutside diameter of pipe

= nominakinside diameter of pipe

nominal'wall thickness of pipe

= diameter of hub (see dimensional tables)

x o >
X o o

GENERAL|NOTES:

(a) Dimepsions are in millimeters. For dimensions in inches, refer to
Mandptory Appendix II, Figures II-7 and II-8.

(b) See ppras. 6.7, 6.8, and 7.4 for details and tolerances.

(c) See Flgures 9 and 10 for additional details of welding ends.

(d) When|the thickness of the hub at the bevel is greater than thatof
the pipe to which the flange is joined and the additional thickness
is propided on the outside diameter, a taper weld having a slope
not eyceeding 1 to 3 may be used, or, alternatiyely, the greater
outside diameter may be tapered at the same ‘fnaximum slope or
less, from a point on the welding bevel equal to the outside
diamdter of the mating pipe. Similarly, whenthe greater thickness
is proyided on the inside of the flange{ it shall be taper-bored from
the welding end at a slope not ekcéeding 1 to 3. When flanges
covergd by this Standard are inferided for services with light wall,
higher strength pipe, the thicknesSs of the hub at the bevel may be
greatdr than that of the pipe.to which the flange is joined. Under
these|conditions, a singlé taper hub may be provided. The addi-
tionall thickness may-be provided on either inside or outside or
partidlly on eachside, but the total additional thickness shall not
exceefl one-half times the nominal wall thickness of intended
matingg pipefsee Figures 1 through 3).

(e) The hpb transition from the A diameter to the X diameter shall fall
within the maximum and minimum envelope outlined by the 1:3
max. slope and solid line.

(f) For welding end dimensions, refer to ASME B16.25.

(g) The 6-mm min. dimension applies only to the solid line
configuration.

GENERAL NOTE: Please see General Notes for Figure 7.
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Figure 9 Inside Contour for Use With Rectangular

Wel

o)

I

GEN
(@

(b)
C]

(d)
NOT

Backing Ring

30-deg max.
\

Figure 10 Inside Contour for Use With Taper Backing Ring

_Cy

10 deg

| A A\
N

17
& T s

13-mm min. [Note (1)]

Hing Ends (Welding Neck Flanges)
= nominal outside diameter of welding end, mm

B = nominal inside diameter of pipe ( - 4 - 2t), mm

C =A-0.79 -175t-0.25 mm

t = nominal wall thickness of pipe, mm

9 mm = minus tolerance on outside diameter of pipe to ASTM A106,
etc.

1.75t = 87%% ofnominal wall (permitted by ASTM A106, etc.) multi-
plied by two to convert into terms of diameter

5 mm = plus tolerance on diameter C, mm (see para. 7.5.3)

ERAL NOTES:

imensions are in millimeters. For dimensions in inches, refer to
Mandatory Appendix II, Figure II-9.

ee paras. 6.7, 6.8, and 7.5 for details and tolerances.

ee Figures 7 and 8 for welding end details of welding neck
langes.

For dimensions, see ASME B16.25.

E: (1) 13-mm depth based on use of 19-mm wide Wacking ring.

Welding Ends (Welding Neck Flanges)

GENERAL\NOTES:

(@

)
@)

(d)

0.79 mm = minus tolerance.eh outside diameter of pipe to 4

0.25 mm = plusitolerance on diameter C, mm (see para. 7.

J
C 6.0-mm min.

= nominal outside diameter/)of welding end, mm
B = nominal inside diameter of pipe (- A4 - 2t), mn|
C = A-0.79 - 175t -0,25/ mm
t = nominal wall thickiess of pipe, mm

etc.
1.75t = 87%% ofteminal wall (permitted by ASTM A106
plied, by*two to convert into terms of diameter]

Dimensions are in millimeters. For dimensions in inch
Mandatory Appendix II, Figure 1I-10.

See paras. 6.7, 6.8, and 7.5 for details and tolerancey.

See Figures 7 and 8 for welding end details of well
flanges.
For dimensions, see ASME B16.25.

STM A106,
etc.) multi-

£ 3)

bs, refer to

ding neck
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Figure 11 Thread Length for Connection Tapping

A4

A,

7

Figure 13 Bosses for Connections

r-—J

-

Connection Thread Length
Size, NPS T, mm
3/8 10.5 Connection Minimum Boss
1 Size, NPS Diameter, J,\mm
75 13.5 3
% 14.0 1/8 348
1 17.5 3/2 38,1
1% 18.1 % :4'5
1Y%, 18.3 11‘ 6?2
2 19.4 f‘ ’
1% 69.8
GENERAL|NOTES: 2 85.8

(a) See ppras. 6.12.2, 6.12.5, and 6.12.6.

(b) In no [ase shall the effective length of thread T be less than that
showh in the table above. These lengths are equal to the effective
threadl length of external pipe threads (ASME B1.20.1).

Figure 12 Socket Welding for Connections

.— A9
}B
y
L
[1.5 mih.
Minimum
Diameter
of Minimum
Corjnection Socket, Depth,
S|ze, NPS A, mm B, mm
% 17,5 4.8
Y 208 4.8
% 26.9 6.4
1 33.8 6.4
1Y, 42.7 6.4
1Y%, 48.8 6.4
2 61.2 7.9

GENERALNOTE—See paras. 6.123, 6.1

GENERAL NOTES:
(a) See para. 6.12.5

(b) Dimensions afé in“millimeters. For dimensions in inches, re
MandatorgznAppendix 11, Figures 11-11 through I1-14.

Figure 14 Butt Welding for Connections

GENERAL NOTE: See paras. 6.12.4 and 6.12.5.

er to

D, dlld 0.1

0.

22


https://asmenormdoc.com/api2/?name=ASME B16.5 2017.pdf

ASME B16.5-2017

Figure 15 Method of Designating Location of Auxiliary Connections When Specified

(Flanged Fittings)

=y

Vd

H

T
90-deg Elbow
Straight Size

L,
f
» @ 1

—

Tee
Straight Size

R R
s  s|M
E—OQ o
of {1 Tile
J L i |

90-deg Elbow
Reducing Size

Side view

Front view
Side Outlet Eibow
Straight Size

Tee
Reducing Size

‘:_Side view
Side Outlet Tee
Straight Size

Front view

| R |

Cross

Cross

45-deg Lateral
Straight Size

Double Branch Elbow

@ 42

Eccentric Reducer

)
Reducer

45-deg Elbow _ _ True “Y"

v X

a..!_.l_n-— —]L/i

P ik s
OEH A
F G H N MK
Lt s rUJ [ Jrst U

GENERAL NOTE: The above sketches show views of the same fitting and represent fittings with symmetrical shapes, with the exception of the side
outlet elbow and side outlet tee (straight sizes). Sketches are illustrative only and do not imply required design (see para. 6.12).
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Table 2-1.1 Pressure-Temperature Ratings for Group 1.1 Materials

Forgings

Castings

A105 (1)
A350 Gr. LF2 (1)
A350 Gr. LF6 Cl. 1 (3)

A216 Gr. WCB (1)

A515 Gr. 70 (1)
A516 Gr. 70 (1), (2)
A537 Cl. 1 (4)

Working Pressures by Classes, bar

Class
Temp., °C 150 300 400 600 900 1500 2500
-29to 38 19.6 51.1 68.1 102.1 153.2 255.3 4255
50 19.2 50.1 66.8 100.2 150.4 250.6 419.7
100 17.7 46.6 62.1 93.2 139.8 233.0 388.3
150 15.8 45.1 60.1 90.2 135.2 225.4 375.6
200 13.8 43.8 58.4 87.6 131.4 219.0 365.0
250 12.1 419 55.9 83.9 125.8 209.7 349.5
300 10.2 39.8 53.1 79.6 119.5 199.1 331.8
325 9.3 38.7 51.6 77.4 116.1 193.6 322.6
350 8.4 37.6 50.1 75.1 112.7 187.8 313.0
375 7.4 36.4 48.5 72.7 109.1 181.8 303.1
400 6.5 34.7 46.3 69.4 104.2 173.6 289.3
425 5.5 28.8 38.4 57.5 86.3 143.8 239.7
450 4.6 23.0 30.7 46.0 69.0 115.0 191.7
475 3.7 17.4 23.2 349 52.3 87.2 145.3
500 2.8 11.8 15.7 235 35.3 58.8 97.9
538 1.4 5.9 7.9 11.8 17.7 29.5 49.2
NOTES:
(1) Upon|prolonged exposure to temperatures above 425°C, thecearbide phase of steel may be converted to graphite. Permissible buft not
reconjmended for prolonged use above 425°C.
(2) Not t¢ be used over 455°C.
(3) Not t¢ be used over 260°C.
(4) Not t¢ be used over 370°C.
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Table 2-1.2 Pressure-Temperature Ratings for Group 1.2 Materials

Nominal Designation Forgings Castings
C-Mn-Si A216 Gr. WCC (1)
C-Mn-Si A352 Gr. LCC (2)
C-Mn-Si-V A350 Gr. LF6 Cl.2 (3)
2% Ni A352 Gr. LC2 A203 Gr. B (1)
3%Ni A352 Gr. LC3 (2) A203 Gr. E (1)
Working Pressures by Classes, bar
Class
Temp., °C 150 300 400 600 900 1500 2500
-29 to 38 19.8 51.7 68.9 103.4 155.1 258.6 43(.9
50 19.5 51.7 68.9 103.4 155.1 258.6 43Q.9
100 17.7 51.5 68.7 103.0 154.6 257.6 429.4
150 15.8 50.2 66.8 100.3 150.5 250.8 414.1
200 13.8 48.6 64.8 97.2 145.8 243.2 409.4
250 12.1 46.3 61.7 92.7 139.0 231.8 384.2
300 10.2 429 57.0 85.7 128.6 214.4 35741
325 9.3 41.4 55.0 82.6 124.0 206.6 3443
350 8.4 40.0 53.4 80.0 120.1 200.1 3335
375 7.4 37.8 50.4 75.7 113.5 189.2 3133
400 6.5 34.7 46.3 694 104.2 173.6 2893
425 5.5 28.8 38.4 57.5 86.3 143.8 239.7
450 4.6 23.0 30.7 46.0 69.0 115.0 191.7
475 3.7 17.1 22.8 34.2 51.3 85.4 144.4
500 2.8 11.6 154 23.2 34.7 57.9 94.5
538 1.4 5.9 7.9 11.8 17.7 29.5 49.2
NOTES:
(1) VUpon prolonged exposure to temperatures above 425°C, the carbide phase of steel may be converted to graphite. Permissiljle but not

(2
3

ecommended for prolonged use above 425°C.
Not to be used over 340°C.
Not to be used over 260°C.
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Table 2-1.3 Pressure-Temperature Ratings for Group 1.3 Materials

Nominal Designation

Castings

C-Mn-Si

A352 LCB (1)

A217 Gr. WC1 (4)-(6)

A515 Gr. 65 (2)
A516 Gr. 65 (2), (3)
A203 Gr. A (2)
A203 Gr. D (2)

c-%Mo
C-%Mo A352 Gr. LC1 (1)
Working Pressures by Classes, bar
Class
Temp}, °C 150 300 400 600 900 1500 2500
-29 tq 38 18.4 48.0 64.0 96.0 144.1 240.1 400.1
50 18.2 47.5 63.3 94.9 142.4 237.3 395.6
100 17.4 45.3 60.5 90.7 136.0 226.7 377.8
150 15.8 43.9 58.6 87.9 131.8 219.7 366.1
00 13.8 42.5 56.7 85.1 127.6 212.7 354.4
P50 12.1 40.8 54.4 81.6 122.3 203.9 339.8
B00 10.2 38.7 51.6 77.4 116,1 193.4 322.4
325 9.3 37.6 50.1 75.2 112:7 187.9 313.1
350 8.4 36.4 48.5 72.8 109.2 182.0 303.3
B75 7.4 35.0 46.6 69.9 104.9 174.9 291.4
100 6.5 32.6 43.5 65.2 97.9 163.1 2719
125 5.5 27.3 36.4 54.6 81.9 136.5 227.5
150 4.6 21.6 28.8 43.2 64.8 107.9 179.9
175 3.7 15.7 20.9 31.3 47.0 78.3 130.6
500 2.8 111 14.8 221 33.2 55.4 92.3
538 1.4 5.9 79 11.8 17.7 29.5 49.2
NOTES:
(1) Not t¢ be used over 340°C.
(2) Upon|prolonged exposure to temperatures above 425°C, the carbide phase of steel may be converted to graphite. Permissible bult not
reconjmended for prolonged use above 425%C.
(3) Not t¢ be used over 455°C.
(4) Upon|prolonged exposure to temperatures above 465°C, the carbide phase of steel may be converted to graphite. Permissible bult not
reconjmended for prolonged use,above 465°C.
(5) Use nprmalized and tempered,material only.
(6) The dgliberate addition of anyélement not listed in ASTM A217, Table 1 is prohibited, except that calcium (Ca) and manganese (Mn) mpy be
added for deoxidation.

26


https://asmenormdoc.com/api2/?name=ASME B16.5 2017.pdf

ASME B16.5-2017

Table 2-1.4 Pressure-Temperature Ratings for Group 1.4 Materials

Nominal Designation Forgings Castings Plates
C-Si A515 Gr. 60 (1)
C-Mn-Si A350 Gr. LF1, CL. 1 (1) A516 Gr. 60 (1), (2)
Working Pressures by Classes, bar
Class

Temp., °C 150 300 400 600 900 1500 2500
-29 to 38 16.3 42.6 56.7 85.1 127.7 212.8 354.6
50 16.0 41.8 55.7 83.5 125.3 208.9 318.1
100 14.9 38.8 51.8 77.7 116.5 194.2 3p3.6
150 14.4 37.6 50.1 75.1 112.7 187.8 313.0
200 13.8 36.4 48.5 72.8 109.2 182.1 3p3.4
250 12.1 349 46.6 69.8 104.7 174.6 2p1.0
300 10.2 33.2 44.2 66.4 99.5 165.9 276.5
325 9.3 32.2 43.0 64.5 96.7 161.2 2p8.6
350 8.4 31.2 41.7 62.5 93.7% 156.2 260.4
375 7.4 30.4 40.5 60.7 911 151.8 253.0
400 6.5 29.3 39.1 58.7 88.0 146.7 244.5
425 5.5 25.8 34.4 51.5 77.3 128.8 214.7
450 4.6 214 28.5 427 64.1 106.8 178.0
475 3.7 14.1 18.8 28.2 423 70.5 117.4
500 2.8 10.3 13.7 20.6 30.9 51.5 B5.9
538 1.4 5.9 7.9 11.8 17.7 29.5 9.2

NOTES:

(1) Upon prolonged exposure to temperatures above 425°C, thecarbide phase of steel may be converted to graphite. Permissih

(2)

ecommended for prolonged use above 425°C.
Not to be used over 455°C.

le but not
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Table 2-1.5 Pressure-Temperature Ratings for Group 1.5 Materials

Nominal Designation Forgings Castings Plates
C-%Mo A182 Gr. F1 (1) A204 Gr. A (1)
C-"%4Mo A204 Gr. B (1)

Working Pressures by Classes, bar
Class

Temp., °C 150 300 400 600 900 1500 2500
-29 to 38 18.4 48.0 64.0 96.0 144.1 240.1 400.1
50 18.4 48.0 64.0 96.0 144.1 240.1 400,1

100 17.7 47.9 63.9 95.9 143.8 239.7 399.5

150 15.8 47.3 63.1 94.7 142.0 236.7 394.5

200 13.8 45.8 61.1 91.6 137.4 229.0 381.7

250 12.1 44.5 59.3 89.0 133.5 2225 3709

300 10.2 429 57.0 85.7 128.6 214.4 357.1

325 9.3 414 55.0 82.6 124.0 206.6 344.3

350 8.4 40.3 53.6 80.4 120.7 201.1 335.3

375 7.4 38.9 51.6 77.6 116.5 194.1 323.2

400 6.5 36.5 48.9 73.3 109.8 183.1 304.9

425 5.5 35.2 46.5 70.0 105.1 175.1 291.6

450 4.6 33.7 45.1 67.7 101.4 169.0 281.8

475 3.7 31.7 423 634 95.1 158.2 263.9

500 2.8 241 321 48.1 72.2 120.3 200.5

538 1.4 11.3 15.1 22.7 34.0 56.7 94.6

NOTE: (1
Permissib

Upon prolonged exposure to temperatures above 465°C, the carbide phase of carbon-molybdenum steel may be converted to graj
e but not recommended for prolonged use above 465%C:
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Table 2-1.7 Pressure-Temperature Ratings for Group 1.7 Materials

Nominal Designation Forgings Castings Plates
Y%Cr-Y%Mo A182 Gr. F2 (1)
Ni-%Cr-"4Mo A217 Gr. WC4 (1)-(3)
%,Ni-%,Cr-1Mo A217 Gr. WC5 (2), (3)
Working Pressures by Classes, bar
Class
Temp., °C 150 300 400 600 900 1500 2500
-29 to 38 19.8 51.7 68.9 103.4 155.1 258.6 430.p
50 19.5 51.7 68.9 103.4 155.1 258.6 430.p
100 17.7 51.5 68.7 103.0 154.6 257.6 4294
150 15.8 50.3 66.8 100.3 150.6 250.8 418.p
200 13.8 48.6 64.8 97.2 145.8 243.4 405.4
250 12.1 46.3 61.7 92.7 139.0 2318 386.p
300 10.2 429 57.0 85.7 128.6 214.4 357.1L
325 9.3 41.4 55.0 82.6 124.0 206.6 3448
350 8.4 40.3 53.6 80.4 1207 201.1 335.8
375 7.4 389 51.6 77.6 1165 194.1 323.p
400 6.5 36.5 48.9 73.3 109.8 183.1 304.p
425 5.5 35.2 46.5 70.0 105.1 175.1 291.p
450 4.6 33.7 45.1 677 101.4 169.0 281.8
475 3.7 31.7 423 63.4 95.1 158.2 263.p
500 2.8 26.7 35.6 53.4 80.1 133.4 222.4
538 1.4 13.9 18.6 279 41.8 69.7 116.p
550 12.6 16.8 25.2 37.8 63.0 105.p
575 7.2 9.6 14.4 21.5 35.9 59.8
NOTES:
(1) Not to be used over 538°C.
(2) Use normalized and tempered material only.
(3) The deliberate addition of any element notdisted in ASTM A217, Table 1 is prohibited, except that calcium (Ca) and manganese (Mn) may be

dded for deoxidation.
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Table 2-1.9 Pressure-Temperature Ratings for Group 1.9 Materials
Nominal Designation Forgings Castings Plates
1Y,cr-"4Mo A217 Gr. WC6 (1)-(3)
1Y,Cr-%%Mo-Si A182 Gr. F11 CL 2 (1), (4)

Working Pressures by Classes, bar

A387 Gr. 11 CL 2 (4)

Class
Temp., °C 150 300 400 600 900 1500 2500
-29 to 38 19.8 51.7 68.9 103.4 155.1 258.6 430.9
50 19.5 51.7 68.9 103.4 155.1 258.6 430p
100 17.7 51.5 68.6 103.0 154.4 257.4 4290
150 15.8 49.7 66.3 99.5 149.2 248.7 414p
200 13.8 48.0 63.9 95.9 143.9 239.8 3996
250 12.1 46.3 61.7 92.7 139.0 231.8 386.2
300 10.2 429 57.0 85.7 128.6 214.4 35741
325 9.3 41.4 55.0 82.6 124.0 206.6 344B
350 8.4 40.3 53.6 80.4 120.7 201.1 3358
375 7.4 389 51.6 77.6 116.5 194.1 323p
400 6.5 36.5 48.9 73.3 109.8 183.1 304.p
425 5.5 35.2 46.5 70.0 105.1 175.1 291p
450 4.6 33.7 45.1 67.7 101.4 169.0 281B
475 3.7 31.7 423 63.4 95.1 158.2 263Pp
500 2.8 25.7 34.3 515 77.2 128.6 2144
538 1.4 14.9 19.9 29.8 44.7 74.5 12441
550 12.7 16.9 25.4 38.1 63.5 1059
575 8.8 11.7 17.6 26.4 44.0 734
600 6.1 8.1 12.2 18.3 30.5 50.p
625 4.3 5.7 8.5 12.8 21.3 35p
650 2.8 3.8 5.7 8.5 14.2 23p
NOTES:
(1) Use nprmalized and tempered material only.
(2) Not t¢ be used over 590°C.
(3) The dpliberate addition of any element not listed in ASTM A217, Table 1 is prohibited, except that calcium (Ca) and manganese (Mn) mpy be
added for deoxidation.
(4) Permissible but not recommended~fer'prolonged use above 590°C.
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Table 2-1.10 Pressure-Temperature Ratings for Group 1.10 Materials

Nominal Designation Forgings Castings Plates
2Y,Cr-1Mo A182 Gr. F22 CL. 3 (1) A217 Gr. WC9 (2)-(4) A387 Gr. 22 Cl. 2 (1)
Working Pressures by Classes, bar
Class
Temp., °C 150 300 400 600 900 1500 2500
-29 to 38 19.8 51.7 68.9 103.4 155.1 258.6 430.9
50 19.5 51.7 68.9 103.4 155.1 258.6 430.9
100 17.7 51.5 68.7 103.0 154.6 257.6 429.4
150 15.8 50.3 66.8 100.3 150.6 250.8 418.2
200 13.8 48.6 64.8 97.2 145.8 243.4 405.4
250 12.1 46.3 61.7 92.7 139.0 231.8 3B6.2
300 10.2 429 57.0 85.7 128.6 214.4 367.1
325 9.3 41.4 55.0 82.6 124.0 206.6 3¢4.3
350 8.4 40.3 53.6 80.4 120.7 201.1 3B5.3
375 7.4 389 51.6 77.6 1166, 194.1 3p3.2
400 6.5 36.5 48.9 73.3 109.8 183.1 304.9
425 5.5 35.2 46.5 70.0 105.1 175.1 2p1.6
450 4.6 33.7 45.1 67.7 101.4 169.0 2B1.8
475 3.7 31.7 42.3 63.4 95.1 158.2 2639
500 2.8 282 37.6 56.5 84.7 140.9 2B5.0
538 1.4 18.4 24.6 36.9 55.3 92.2 153.7
550 15.6 20.8 31.3 46.9 78.2 1B0.3
575 10.5 14.0 211 31.6 52.6 B7.7
600 6.9 9.2 13.8 20.7 34.4 57.4
625 4.5 6.0 8.9 13.4 223 B7.2
650 2.8 3.8 5.7 8.5 14.2 3.6
NOTES:
(1) Permissible but not recommended for prolenged use above 590°C.
(2) Use normalized and tempered matenial\only.
(3) Not to be used over 590°C.
(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
dded for deoxidation.
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Table 2-1.11 Pressure-Temperature Ratings for Group 1.11 Materials

Nominal Designation

C-%Mo A204 Gr. C (1)
Working Pressures by Classes, bar
Class

Temp., °C 150 300 400 600 900 1500 2500
-29 to 38 20.0 51.7 68.9 103.4 155.1 258.6 430.9
50 19.5 51.7 68.9 103.4 155.1 258.6 430.9

100 17.7 51.5 68.7 103.0 154.6 257.6 4294

150 15.8 50.3 66.8 100.3 150.6 250.8 418.2

200 13.8 48.6 64.8 97.2 145.8 243.4 405.4

250 12.1 46.3 61.7 92.7 139.0 231.8 386.2

300 10.2 42.9 57.0 85.7 128.6 214 4 357.1

325 9.3 414 55.0 82.6 124.0 206.6 3443

350 8.4 40.3 53.6 80.4 120.7 201.1 335.3

375 7.4 389 51.6 77.6 116.5 194.1 3232

400 6.5 36.5 48.9 73.3 109.8 183.1 304.9

425 5.5 35.2 46.5 70.0 105.1 175.1 291.6

450 4.6 33.7 45.1 67.7 101.4 169.0 281.8

475 3.7 31.7 42.3 63.4 95.1 158.2 263.9

500 2.8 23.6 31.4 47.1 70.7 117.8 196.3

538 1.4 11.3 15.3 207 344 56.7 94.6

550 11.3 15.3 22.7 344 56.7 94.6

575 10.1 13.6 20.1 30.2 50.3 83.8

600 7.1 9.5 14.2 21.3 35.6 59.3

625 5.3 71 10.6 15.9 26.5 44.2

650 3.1 4.1 6.1 9.2 15.4 25.6

NOTE: (1) Upon prolonged exposure to temperatures above 465°C, the carbide phase of carbon-molybdenum steel may be converted to grajphite.
Permissible but not recommended for prolongedsuse above 465°C.
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Table 2-1.13 Pressure-Temperature Ratings for Group 1.13 Materials

Nominal Designation Forgings Castings Plates
5Cr-"4Mo A182 Gr. F5a A217 Gr. C5 (1), (2)
Working Pressures by Classes, bar
Class
Temp., °C 150 300 400 600 900 1500 2500
-29 to 38 20.0 51.7 68.9 103.4 155.1 258.6 4309
50 19.5 51.7 68.9 103.4 155.1 258.6 430.9
100 17.7 51.5 68.7 103.0 154.6 257.6 4p9.4
150 15.8 50.3 66.8 100.3 150.6 250.8 4{18.2
200 13.8 48.6 64.8 97.2 145.8 243.4 4p5.4
250 12.1 46.3 61.7 92.7 139.0 2318 3B6.2
300 10.2 429 57.0 85.7 128.6 2114.4 3p7.1
325 9.3 41.4 55.0 82.6 124.0 206.6 3@4.3
350 8.4 40.3 53.6 80.4 120.7 201.1 3B5.3
375 7.4 389 51.6 77.6 116.5 194.1 3p3.2
400 6.5 36.5 48.9 73.3 109.8 183.1 3p4.9
425 5.5 35.2 46.5 70.0 105.1 175.1 2p1.6
450 4.6 33.7 45.1 67.7 101.4 169.0 2B1.8
475 3.7 279 37.1 55.7 83.6 139.3 2B2.1
500 2.8 21.4 285 428 64.1 106.9 1y8.2
538 1.4 13.7 183 27.4 411 68.6 114.3
550 12.0 16.1 24.1 36.1 60.2 1p0.4
575 8.9 11.8 17.8 26.7 44.4 4.0
600 6.2 8:3 12.5 18.7 31.2 51.9
625 4.0 5.3 8.0 12.0 20.0 B3.3
650 2.4 3.2 4.7 7.1 11.8 9.7
NOTES:
(1) Pse normalized and tempered material.only.
(2) The deliberate addition of any element natlisted in ASTM A217, Table 1 is prohibited, except that calcium (Ca) and manganese (Mn) may be
dded for deoxidation.
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Table 2-1.14 Pressure-Temperature Ratings for Group 1.14 Materials

Nominal Designation Forgings Castings Plates
9Cr-1Mo A182 Gr. F9 A217 Gr. C12 (1), (2)
Working Pressures by Classes, bar
Class
Temp., °C 150 300 400 600 900 1500 2500
-29 to 38 20.0 51.7 68.9 103.4 155.1 258.6 430.9
50 19.5 51.7 68.9 103.4 155.1 258.6 430.9
100 17.7 51.5 68.7 103.0 154.6 257.6 4294
150 15.8 50.3 66.8 100.3 150.6 250.8 418.2
200 13.8 48.6 64.8 97.2 145.8 243.4 405.4
250 12.1 46.3 61.7 92.7 139.0 231.8 386.2
300 10.2 429 57.0 85.7 128.6 2144 357.1
325 9.3 41.4 55.0 82.6 124.0 206.6 344.3
350 8.4 40.3 53.6 80.4 120.7 201.1 335.3
375 7.4 389 51.6 77.6 116.5 194.1 323.2
400 6.5 36.5 48.9 73.3 109.8 183.1 304.9
425 5.5 35.2 46.5 70.0 105.1 175.1 291.6
450 4.6 33.7 45.1 67.7 101.4 169.0 281.8
475 3.7 31.7 42.3 63.4 95.1 158.2 263.9
500 2.8 28.2 37.6 56.5 84.7 140.9 235.0
538 1.4 17.5 23.3 35.0 52.5 87.5 145.8
550 15.0 20.0 30.0 45.0 75.0 125.0
575 10.5 139 209 31.4 52.3 87.1
600 7.2 9.6 14.4 215 35.9 59.8
625 5.0 676 9.9 14.9 24.8 414
650 3.5 4.7 7.1 10.6 17.7 29.5
NOTES:
(1) Use nprmalized and tempered material onlys
(2) The dgliberate addition of any element not listed in ASTM A217, Table 1 is prohibited, except that calcium (Ca) and manganese (Mn) mpy be
added for deoxidation.
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Table 2-1.15 Pressure-Temperature Ratings for Group 1.15 Materials

Nominal Designation Forgings Castings Plates
9Cr-1Mo-V A182 Gr. F91 A217 Gr. C12A (1) A387 Gr. 91 Cl. 2
Working Pressures by Classes, bar
Class

Temp., °C 150 300 400 600 900 1500 2500
-29 to 38 20.0 51.7 68.9 103.4 155.1 258.6 430.9
50 19.5 51.7 68.9 103.4 155.1 258.6 430.9

100 17.7 51.5 68.7 103.0 154.6 257.6 4p9.4

150 15.8 50.3 66.8 100.3 150.6 250.8 4018.2

200 13.8 48.6 64.8 97.2 145.8 243.4 4p5.4

250 121 46.3 61.7 92.7 139.0 2318 3B6.2

300 10.2 42.9 57.0 85.7 128.6 214.4 357.1

325 9.3 414 55.0 82.6 124.0 206.6 3¢4.3

350 8.4 40.3 53.6 80.4 120.7 201.1 3B5.3

375 7.4 389 51.6 77.6 116.5 194.1 3p3.2

400 6.5 36.5 48.9 73.3 109.8 183.1 3p4.9

425 5.5 35.2 46.5 70.0 105.1 175.1 2p1.6

450 4.6 33.7 45.1 67.7 101.4 169.0 2B1.8

475 3.7 31.7 423 63.4 95.1 158.2 2p3.9

500 2.8 28.2 37.6 56.5 84.7 140.9 2B5.0

538 1.4 25.2 33.4 50.0 75.2 125.5 208.9

550 25.0 33.3 49.8 74.8 124.9 2p8.0

575 24.0 31.9 47.9 71.8 119.7 1Pp9.5

600 19.5 260 39.0 58.5 97.5 162.5

625 14.6 19.5 29.2 43.8 73.0 1p1.7

650 9.9 13.2 19.9 29.8 49.6 B2.7

NOTE: (1) The deliberate addition of any element not listed in ASTM A217, Table 1 is prohibited, except that calcium (Ca) and manggnese (Mn)
may [be added for deoxidation.
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Table 2-1.17 Pressure-Temperature Ratings for Group 1.17 Materials

Nominal Designation Forgings Castings Plates
1Cr-%Mo A182 Gr. F12 CL. 2 (1), (2)
5Cr-"4Mo A182 Gr. F5
Working Pressures by Classes, bar
Class
Temp., °C 150 300 400 600 900 1500 2500
-29 to 38 19.8 51.7 68.9 103.4 155.1 258.6 430.9
50 19.5 51.5 68.7 103.0 154.5 257.5 429.2
100 17.7 50.4 67.3 100.9 151.3 252.2 420.4
150 15.8 48.2 64.2 96.4 144.5 240.9 401.5
200 13.8 46.3 61.7 92.5 138.8 231.3 385.6
250 12.1 44.8 59.8 89.6 134.5 2244 3735
300 10.2 42.9 57.0 85.7 128.6 214.4 357.1
325 9.3 414 55.0 82.6 124.0 206.6 344.3
350 8.4 40.3 53.6 80.4 120.7 201.1 335.3
375 7.4 389 51.6 77.6 1165 194.1 323.2
400 6.5 36.5 48.9 73.3 1098 183.1 304.9
425 5.5 35.2 46.5 70.0 105.1 175.1 291.6
450 4.6 33.7 45.1 67.7 101.4 169.0 281.8
475 3.7 27.9 37.1 55.7 83.6 139.3 2321
500 2.8 21.4 28.5 4278 64.1 106.9 178.2
538 1.4 13.7 18.3 274 411 68.6 114.3
550 12.0 16.1 241 36.1 60.2 100.4
575 8.8 11.7 17.6 26.4 44.0 73.4
600 6.1 81, 12.1 18.2 30.3 50.4
625 4.0 53 8.0 12.0 20.0 333
650 2.4 3.2 4.7 7.1 11.8 19.7
NOTES:
(1) Use nprmalized and tempered material onlys
(2) Permissible but not recommended for prglonged use above 590°C.

36


https://asmenormdoc.com/api2/?name=ASME B16.5 2017.pdf

ASME B16.5-2017

(17) Table 2-1.18 Pressure-Temperature Ratings for Group 1.18 Materials
Nominal Designation Forgings Castings Plates
9Cr-2W-V A 182 Gr. F92 (1)
Working Pressures by Classes, bar
Class
Temp., °C 150 300 400 600 900 1500 2500
-29 to 38 20.0 51.7 68.9 103.4 155.1 258.6 430.9
50 19.5 51.7 68.9 103.4 155.1 258.6 430.9
100 17.7 51.5 68.7 103.0 154.6 257.6 429.4
150 15.8 50.3 66.8 100.3 150.6 250.8 418.2
200 13.8 48.6 64.8 97.2 145.8 2434 405.4
250 12.1 46.3 61.7 92.7 139.0 231.8 386.2
300 10.2 429 57.0 85.7 128.6 214.4 357.1
325 9.3 41.4 55.0 82.6 124.0 206.6 344.3
350 8.4 40.3 53.6 80.4 120.7 201.1 335.3
375 7.4 389 51.6 77.6 1165 194.1 323.2
400 6.5 36.5 48.9 73.3 109.8 183.1 304.9
425 5.5 35.2 46.5 70.0 105.1 175.1 291.6
450 4.6 33.7 45.1 67.7 101.4 169.0 281.8
475 3.7 31.7 423 63:4 95.1 158.2 263.9
500 2.8 282 37.6 56.5 84.7 140.9 235.0
538 1.4 25.2 334 50.0 75.2 125.5 208.9
550 1.4 25.0 333 49.8 74.8 124.9 208.0
575 1.4 24.0 31.9 47.9 71.8 119.7 199.5
600 1.4 21.6 28.6 42.9 64.2 107.0 1f78.5
625 1.4 18.3 24.3 36.6 54.9 91.2 1f52.0
650 1.4 13.2 189 26.5 39.7 66.2 110.3
NOTE: (1) Applications above 620°C are limited to tubing of maximum outside diameter of 3% mm.
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Table 2-2.1 Pressure-Temperature Ratings for Group 2.1 Materials

Nominal Designation Forgings Castings Plates
18Cr-8Ni A182 Gr. F304 (1) A351 Gr. CF3 (2) A240 Gr. 304 (1)
18Cr-8Ni A182 Gr. F304H A351 Gr. CF8 (1) A240 Gr. 304H
Working Pressures by Classes, bar
Class
Temp., °C 150 300 400 600 900 1500 2500
-29 to 38 19.0 49.6 66.2 99.3 148.9 248.2 413.7
50 183 47.8 63.8 95.6 143.5 239.1 3985
100 15.7 40.9 54.5 81.7 122.6 204.3 320.4
150 14.2 37.0 49.3 74.0 111.0 185.0 308.4
200 13.2 34.5 46.0 69.0 103.4 172.4 287.3
250 121 325 43.3 65.0 97.5 1624 270.7
300 10.2 30.9 41.2 61.8 92.7 154.6 257.6
325 9.3 30.2 40.3 60.4 90.7 151.1 251.9
350 8.4 29.6 39.5 59.3 88.9 148.1 246.9
375 7.4 29.0 38.7 58.1 87.1 145.2 2419
400 6.5 28.4 379 56.9 85.3 142.2 237.0
425 5.5 28.0 37.3 56.0 84.0 140.0 2333
450 4.6 274 36.5 54.8 82.2 137.0 228.4
475 3.7 26.9 35.9 539 80.8 134.7 224.5
500 2.8 26.5 353 53.0 79.5 132.4 220.7
538 1.4 24.4 32.6 48.9 73.3 122.1 203.6
550 23.6 31.4 47.1 70.7 117.8 196.3
575 20.8 29.8 41.7 62.5 104.2 173.7
600 16.9 22.5 33.8 50.6 84.4 140.7
625 13.8 18.4 27.6 41.4 68.9 114.9
650 113 15.0 22.5 33.8 56.3 93.8
675 9.3 12.5 18.7 28.0 46.7 77.9
700 8.0 10.7 16.1 241 40.1 66.9
725 6.8 9.0 13.5 20.3 33.8 56.3
750 5.8 7.7 11.6 17.3 289 48.1
775 4.6 6.2 9.0 13.7 22.8 38.0
800 3.5 4.8 7.0 10.5 17.4 29.2
816 2.8 3.8 5.9 8.6 14.1 23.8
NOTES:
(1) At terppetratures over 538°C, use only when the carbon content is 0.04% or higher.

(2) Not to be used over 425°C.
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Table 2-2.2 Pressure-Temperature Ratings for Group 2.2 Materials

Nominal Designation Forgings Castings Plates
16Cr-12Ni-2Mo A182 Gr. F316 (1) A351 Gr. CF3M (2) A240 Gr. 316 (1)
16Cr-12Ni-2Mo A182 Gr. F316H A351 Gr. CF8M (1) A240 Gr. 316H
18Cr-13Ni-3Mo A182 Gr. F317 (1) A240 Gr. 317 (1)
19Cr-10Ni-3Mo A351 Gr. CG8M (3)

Working Pressures by Classes, bar
Class

Temp., °C 150 300 400 600 900 1500 3500
-29 to 38 19.0 49.6 66.2 99.3 148.9 248.2 413.7
50 18.4 48.1 64.2 96.2 144.3 240.6 400.9
100 16.2 42.2 56.3 84.4 126.6 211.0 351.6
150 14.8 38.5 51.3 77.0 115.5 1925 320.8
200 13.7 35.7 47.6 71.3 107.0 178.3 297.2
250 12.1 334 44.5 66.8 100.1 166.9 278.1
300 10.2 31.6 42.2 63.2 94.9 158.1 263.5
325 9.3 309 41.2 61.8 92.7 154.4 257.4
350 8.4 30.3 40.4 60.7 91.0 151.6 252.7
375 7.4 29.9 39.8 59.8 89.6 149.4 249.0
400 6.5 29.4 39.3 58.9 88.3 147.2 245.3
425 5.5 29.1 389 583 87.4 145.7 242.9
450 4.6 28.8 385 57.7 86.5 144.2 240.4
475 3.7 28.7 38.2 57.3 86.0 143.4 238.9
500 2.8 28.2 37.6 56.5 84.7 140.9 235.0
538 1.4 25.2 334 50.0 75.2 125.5 208.9
550 25.0 333 49.8 74.8 124.9 208.0
575 24.0 319 47.9 71.8 119.7 199.5
600 19.9 26.5 39.8 59.7 99.5 165.9
625 15.8 211 31.6 47.4 79.1 131.8
650 12.7 16.9 25.3 38.0 63.3 105.5
675 10.3 13.8 20.6 31.0 51.6 86.0
700 8.4 11.2 16.8 25.1 41.9 69.8
725 7.0 9.3 14.0 21.0 349 58.2
750 5.9 7.8 11.7 17.6 29.3 48.9
775 4.6 6.2 9.0 13.7 22.8 38.0
800 35 4.8 7.0 10.5 17.4 29.2
816 2.8 3.8 5.9 8.6 14.1 23.8

NOTES:

(1) At temperatures over 538°C, use only when the carbon content is 0.04% or higher.
(2) Not to be used over 455°C.

(3) Not to be used over 538°C.
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Table 2-2.3 Pressure-Temperature Ratings for Group 2.3 Materials

Nominal Designation Forgings Castings Plates
18Cr-8Ni A182 Gr. F304L (1) A240 Gr. 304L (1)
16Cr-12Ni-2Mo A182 Gr. F316L A240 Gr. 316L
18Cr-13Ni-3Mo A182 Gr. F317L

Working Pressures by Classes, bar
Class

Temp., °C 150 300 400 600 900 1500 2500
-29|to 38 15.9 41.4 55.2 82.7 124.1 206.8 3447
50 15.3 40.0 53.4 80.0 120.1 200.1 3338.5

100 13.3 34.8 46.4 69.6 104.4 173.9 289.9

150 12.0 314 41.9 62.8 94.2 157.0 261.6

200 11.2 29.2 38.9 58.3 87.5 145.8 243.0

250 10.5 27.5 36.6 54.9 82.4 137.3 2289

300 10.0 26.1 34.8 52.1 78.2 130.3 217.2

325 9.3 25.5 34.0 51.0 76.4 127.4 212.3

350 8.4 25.1 334 50.1 75.2 125.4 2089

375 7.4 24.8 33.0 49.5 743 123.8 206.3

400 6.5 243 324 48.6 72.9 1215 202.5

425 5.5 239 31.8 47.7 71.6 119.3 198.8

450 4.6 23.4 31.2 46.8 70.2 117.1 195.1

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

Forgings Castings

Plates

18Cr-10Ni-Ti
18Cr-10Ni-Ti

A182 Gr. F321 (1)
A182 Gr. F321H (2)

A240 Gr. 321 (1)

A240 Gr. 321H (2)

Working Pressures by Classes, bar

Class

Temp., °C 150 300 400 600 900 1500 2500
-29 to 38 19.0 49.6 66.2 99.3 148.9 248.2 413.7
50 18.6 48.6 64.7 97.1 145.7 242.8 404.6

100 17.0 44.2 59.0 88.5 132.7 221.2 368.7

150 15.7 41.0 54.6 82.0 1229 204.9 341.5

200 13.8 38.3 51.1 76.6 114.9 1912.5 319.1

250 12.1 36.0 48.0 72.0 108.1 180.1 300.2

300 10.2 34.1 45.5 68.3 102.4 170.7 284.6

325 9.3 333 44.4 66.6 99.9 166.5 277.6

350 8.4 32.6 43.5 65.2 978 163.0 271.7

375 7.4 32.0 42.7 64.1 96.1 160.2 266.9

400 6.5 31.6 421 63.2 94.8 157.9 263.2

425 5.5 31.1 41.5 62.3 93.4 155.7 259.5

450 4.6 30.8 411 61.7 92.5 154.2 256.9

475 3.7 30.5 40.7 61.1 91.6 152.7 254.4

500 2.8 28.2 37.6 56.5 84.7 140.9 235.0

538 1.4 25.2 334 50.0 75.2 125.5 2089

550 25.0 33.3 49.8 74.8 124.9 208.0

575 24.0 319 47.9 71.8 119.7 199.5

600 20.3 27.0 40.5 60.8 101.3 168.9

625 15.8 21.1 31.6 47.4 79.1 131.8

650 12.6 169 253 37.9 63.2 105.4

675 9.9 13.2 19.8 29.6 49.4 82.3

700 7.9 10.5 15.8 23.7 39.5 65.9

725 6.3 8.5 12.7 19.0 31.7 52.8

750 5.0 6.7 10.0 15.0 25.0 41.7

775 4.0 5.3 8.0 11.9 19.9 33.2

800 3.1 4.2 6.3 9.4 15.6 26.1

816 2.6 3.5 5.2 7.8 13.0 21.7

NOTES;
(1) Notto be used over 538°C.

(2) At temperatures over 538°C, use only if the material is heat treated by heating to a minimum temperature of 1 095°C.
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Forgings

Castings

18Cr-10Ni-Cb
18Cr-10Ni-Cb
18Cr-10Ni-Cb
18Cr-10Ni-Cb

A182 Gr. F347 (1)

A182 Gr. F347H (2)

A182 Gr. F348 (1)

A182 Gr. F348H (2)

A240 Gr. 347 (1)

A240 Gr. 347H (2)

A240 Gr. 348 (1)

A240 Gr. 348H (2)

Working Pressures by Classes, bar

Class
Ten‘p., °C 150 300 400 600 900 1500 2500
-29|to 38 19.0 49.6 66.2 99.3 148.9 248.2 413|7
50 18.7 48.8 65.0 97.5 146.3 243.8 4064
100 17.4 45.3 60.4 90.6 135.9 226.5 37714
150 15.8 42.5 56.6 84.9 127.4 2124 353|9
200 13.8 39.9 53.3 79.9 119.8 199.7 332|8
250 12.1 37.8 50.4 75.6 113.4 189.1 3151
300 10.2 36.1 48.1 72.2 108.3 180.4 30017
325 9.3 35.4 47.1 70.7 106.1 176.8 294{6
350 8.4 34.8 46.3 69.5 104.3 173.8 289|6
375 7.4 34.2 45.6 68.4 102.6 171.0 2851
400 6.5 339 45.2 67.8 101.7 169.5 28216
425 5.5 33.6 44.8 67.2 100.8 168.1 280j1
450 4.6 335 44.6 66.9 100.4 167.3 278|8
475 3.7 31.7 423 63.4 95.1 158.2 2639
500 2.8 28.2 37.6 56.5 84.7 140.9 235|0
538 1.4 25.2 334 50.0 75.2 125.5 208|9
550 25.0 333 49.8 74.8 124.9 208J0
575 24.0 319 47.9 71.8 119.7 199|5
600 21.6 28.6 42.9 64.2 107.0 1785
625 183 243 36.6 54.9 91.2 152f0
650 14.1 18.9 28.1 42.5 70.7 11747
675 12.4 16.9 25.2 37.6 62.7 10445
700 10.1 13.4 20.0 29.8 49.7 83[0
725 7.9 10.5 15.4 23.2 38.6 6444
750 5.9 7.9 11.7 17.6 29.6 491
775 4.6 6.2 9.0 13.7 22.8 380
800 3.5 4.8 7.0 10.5 17.4 29|2
816 2.8 3.8 5.9 8.6 14.1 23(8
NOTES:

(1) Not to be used over 538°C.

(2) For temperatures over 538°C, use only if the material is heat treated by heating to a minimum temperature of 1 095°C.
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Table 2-2.6 Pressure-Temperature Ratings for Group 2.6 Materials

Nominal Designation Forgings Castings Plates
23Cr-12Ni A240 Gr. 309H
Working Pressures by Classes, bar
Class

Temp., °C 150 300 400 600 900 1500 2500
-29 to 38 19.0 49.6 66.2 99.3 148.9 248.2 413.7
50 18.5 48.3 64.4 96.6 144.9 2415 402.5
100 16.5 431 57.5 86.2 129.3 215.5 3p9.2
150 15.3 40.0 53.3 80.0 120.0 200.0 3B3.3
200 13.8 37.8 50.3 75.5 113.3 188.8 3[14.7
250 12.1 36.1 48.1 72.1 108.2 180.4 3po.6
300 10.2 34.8 46.4 69.6 104.4 173.9 2B9.9
325 9.3 34.2 45.7 68.5 102.7 171.2 2B5.4
350 8.4 33.8 45.1 67.6 101.4 169.0 2B1.7
375 7.4 334 44.5 66.8 100.% 166.9 2y8.2
400 6.5 33.1 441 66.1 99.2 165.4 2f5.6
425 5.5 32.6 43.5 65.3 97.9 163.1 2y1.9
450 4.6 32.2 429 64.4 96.5 160.9 2p8.2
475 3.7 31.7 423 63.4 95.1 158.2 2p3.9
500 2.8 28.2 37.6 56.5 84.7 140.9 2B5.0
538 1.4 25.2 334 50.0 75.2 125.5 2p8.9
550 25.0 333 49.8 74.8 124.9 2p8.0
575 22.2 29.6 44.4 66.5 110.9 184.8
600 16.8 224 335 50.3 83.9 1B9.8
625 12.5 16.7 25.0 375 62.5 1p4.2
650 9.4 12.5 18.7 28.1 46.8 /8.0
675 7.2 9.6 14.5 21.7 36.2 60.3
700 55 7.3 11.0 16.5 27.5 5.9
725 4.3 5.8 8.7 13.0 21.6 B6.0
750 3.4 4.6 6.8 10.2 17.1 P8.4
775 2.7 3.6 5.4 8.1 13.5 2.4
800 2.1 2.8 4.2 6.3 10.5 17.5
816 1.8 2.4 3.5 5.3 8.9 14.8

43


https://asmenormdoc.com/api2/?name=ASME B16.5 2017.pdf

ASME B16.5-2017

Table 2-2.7 Pressure-Temperature Ratings for Group 2.7 Materials

Nominal Designation Forgings Castings Plates
25Cr-20Ni A182 Gr. F310 (1), (2) A240 Gr. 310H
Working Pressures by Classes, bar
Class
Temp., °C 150 300 400 600 900 1500 2500
-29 to 38 19.0 49.6 66.2 99.3 148.9 248.2 413.7
50 18.5 48.4 64.5 96.7 145.1 241.8 403.1
100 16.6 43.4 57.9 86.8 130.2 217.0 361.6
150 15.3 40.0 53.3 80.0 120.0 200.0 333.3
200 13.8 37.6 50.1 75.2 112.8 188.0 313.4
250 12.1 35.8 47.7 71.5 107.3 178.8 298.1
300 10.2 34.5 45.9 68.9 103.4 1723 287.2
325 9.3 339 45.2 67.7 101.6 169.3 282.2
350 8.4 333 44.4 66.6 99.9 166.5 277.6
375 7.4 329 43.8 65.7 98.6 164.3 273.8
400 6.5 32.4 43.2 64.8 9%3 162.1 270.2
425 5.5 321 42.8 64.2 96.4 160.6 267.7
450 4.6 31.7 42.2 63.4 95.1 158.4 264.0
475 3.7 31.2 41.7 62.5 93.7 156.2 260.3
500 2.8 28.2 37.6 56% 84.7 140.9 235.0
538 1.4 25.2 334 50.0 75.2 125.5 208.9
550 25.0 333 49.8 74.8 124.9 208.0
575 22.2 29.6 44.4 66.5 110.9 184.8
600 16.8 224 335 50.3 83.9 139.8
625 12.5 16.7 25.0 37.5 62.5 104.2
650 9.4 12.5 18.7 28.1 46.8 78.0
675 7.2 9.6 14.5 21.7 36.2 60.3
700 5.5 7.3 11.0 16.5 27.5 45.9
725 4.3 5.8 8.7 13.0 21.6 36.0
750 3.4 4.6 6.8 10.2 17.1 28.4
775 2.7 3.5 5.3 8.0 13.3 221
800 21 2.8 41 6.2 10.3 17.2
816 1.8 2.4 3.5 5.3 8.9 14.8
NOTES:
(1) At terpperatures’over 538°C, use only when the carbon content is 0.04% or higher.
(2) Servide temperatufes of 565°C and above should be used only when assurance is provided that grain size is not finer than ASTM No. 6.
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Table 2-2.8 Pressure-Temperature Ratings for Group 2.8 Materials

Nominal Designation Forgings Castings Plates
20Cr-18Ni-6Mo A182 Gr. F44 A351 Gr. CK3MCuN A240 Gr. S31254
22Cr-5Ni-3Mo-N A182 Gr. F51 (1) A240 Gr. S31803 (1)
25Cr-7Ni-4Mo-N A182 Gr. F53 (1) A240 Gr. S32750 (1)
24Cr-10Ni-4Mo-V A995 Gr. CEBMN (1)
25Cr-5Ni-2Mo-3Cu-N A995 Gr. CD4MCuN (1)
25Cr-7Ni-3.5Mo-W-Cb A995 Gr. CD3AMWCuN (1)
25Cq-7Ni-3.5Mo-N-Cu-W A182 Gr. F55 (1) A240 Gr. S32760 (1

Working Pressures by Classes, bar
Class

Temp., °C 150 300 400 600 900 1500 4500
-29 to 38 20.0 51.7 68.9 103.4 155.1 2586 430.9
50 19.5 51.7 68.9 103.4 155.1 258.6 4309

100 17.7 50.7 67.5 101.3 152.0 253.3 422.2

150 15.8 45.9 61.2 91.9 137.8 229.6 382.7

200 13.8 42.7 56.9 85.3 128:0 213.3 355.4

250 12.1 40.5 53.9 80.9 121.4 202.3 337.2

300 10.2 38.9 51.8 77.7 +16.6 194.3 323.8

325 9.3 382 50.9 76.3 114.5 190.8 318.0

350 8.4 37.6 50.2 75.3 1129 188.2 313.7

375 7.4 37.4 49.8 74.7 1121 186.8 113

400 6.5 36.5 48.9 73.3 109.8 183.1 304.9

NOTE: (1) This steel may become brittle after service at moderately elevated temperatures. Not to be used over 315°C.
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Table 2-2.9 Pressure-Temperature Ratings for Group 2.9 Materials

Nominal Designation

23Cr-12Ni A240 Gr. 309S (1)-(3)
25Cr-20Ni A240 Gr. 310S (1)-(3)
Working Pressures by Classes, bar
Temp., °C 150 300 400 600 900 1500 2500
-29 to 38 19.0 49.6 66.2 99.3 148.9 248.2 413.7
50 185 48.3 64.4 96.6 144.9 241.5 40255
100 16.5 43.1 57.5 86.2 129.3 215.5 3592
150 15.3 40.0 53.3 80.0 120.0 200.0 333.3
200 13.8 37.6 50.1 75.2 112.8 188.0 313.4
250 12.1 35.8 47.7 71.5 107.3 178.8 298.1
300 10.2 345 45.9 68.9 103.4 1723 287.2
325 9.3 339 45.2 67.7 101.6 1693 282.2
350 8.4 33.3 44.4 66.6 99.9 166.5 277.6
375 7.4 329 43.8 65.7 98.6 164.3 273.8
400 6.5 324 43.2 64.8 97.3 162.1 270.2
425 5.5 32.1 42.8 64.2 964 160.6 267.7
450 4.6 31.7 42.2 63.4 95.1 158.4 264.0
475 3.7 31.2 41.7 62.5 93.7 156.2 260.3
500 2.8 28.2 37.6 56.5 84.7 140.9 235.0
538 1.4 234 31.2 468 70.2 117.0 195.0
550 20.5 27.3 41.0 61.5 102.5 170.8
575 15.1 20.1 30.2 45.3 75.5 125.8
600 11.0 147 22.1 33.1 55.1 91.9
625 8.1 10:9 16.3 24.4 40.7 67.9
650 5.8 7.8 11.6 17.4 29.1 48.5
675 3.7 4.9 7.4 11.1 18.4 30.7
700 22 29 43 6.5 10.8 18.0
725 1.4 1.8 2.7 41 6.8 11.4
750 1.0 1.4 2.1 3.1 5.2 8.6
775 0.8 1.1 1.6 2.5 4.1 6.8
800 0.6 0.8 1.2 1.8 3.0 5.0
816 0.5 0.6 0.9 1.4 2.4 3.9
NOTES:
(1) At terhperatures.over 538°C, use only when the carbon content is 0.04% or higher.
(2) Attenpperatuyes above 538°C, use only if the material is solution heat treated to the minimum temperature specified in the specificatioh but
not lgqwepthan 1 035°C, and quenching in water or rapidly cooling by other means.

(3) This nratertatstroutdbeusedforservice temperatures 565°“Camdabove only whemrassurance s provided that graimrsize s ot fimer a2

No. 6.
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Table 2-2.10 Pressure-Temperature Ratings for Group 2.10 Materials

Nominal Designation Forgings Castings Plates
25Cr-12Ni A351 Gr. CH8 (1)
25Cr-12Ni A351 Gr. CH20 (1)
Working Pressures by Classes, bar
Class
Temp., °C 150 300 400 600 900 1500 2500
-29 to 38 17.8 46.3 61.8 92.7 139.0 231.7 386.1
50 17.0 44.5 59.3 89.0 133.4 222.4 30.6
100 14.4 37.5 50.0 75.1 112.6 187.7 3[12.8
150 13.4 349 46.5 69.8 104.7 174.4 2p0.7
200 12.9 335 44.7 67.1 100.6 167.7 2f9.5
250 12.1 32.6 43.5 65.2 97.8 1631 2f1.8
300 10.2 31.7 423 63.4 95.2 158.6 2p4.3
325 9.3 31.2 41.6 62.4 93.6 156.1 2p0.1
350 8.4 30.6 40.8 61.2 91.% 1529 2b4.8
375 7.4 29.8 39.8 59.7 89.5 149.2 2118.6
400 6.5 29.1 38.8 58.2 87.3 145.5 2424
425 5.5 28.3 37.8 56.7 85.0 141.7 2B6.2
450 4.6 27.6 36.8 55.2 82.8 138.0 2B0.0
475 3.7 26.7 35.6 535 80.2 133.7 2p2.8
500 2.8 25.8 34.5 51.7 77.5 129.2 2[15.3
538 1.4 23.3 31.1 46.6 70.0 116.6 1p4.4
550 219 29.2 43.8 65.7 109.5 1B2.5
575 18.5 24.6 37.0 55.5 92.4 154.0
600 14.5 19.4 29.0 43.5 72.6 1p1.0
625 11.4 15.2 22.8 34.3 57.1 D5.2
650 8.9 11.9 17.8 26.7 44.5 V4.1
675 7.0 9.3 14.0 209 34.9 b8.2
700 5.7 7.6 11.3 17.0 28.3 7.2
725 4.6 6.1 9.1 13.7 22.8 B8.0
750 3.5 4.7 7.0 10.5 17.5 9.2
775 2.6 34 5.1 7.7 12.8 P1.4
800 2.0 2.7 4.0 6.1 10.1 16.9
816 1.9 2.5 3.8 5.7 9.5 15.8
NOTE: (1) At<{emperatures over 538°C, use only when the carbon content is 0.04% or higher.
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Table 2-2.11 Pressure-Temperature Ratings for Group 2.11 Materials

Nominal Designation Castings Plates

18Cr-10Ni-Cb A351 Gr. CF8C (1)

Working Pressures by Classes, bar
Class
Temp., °C 150 300 400 600 900 1500 2500
-29 to 38 19.0 49.6 66.2 99.3 148.9 248.2 413.7
50 18.7 48.8 65.0 97.5 146.3 243.8 406.4
100 17.4 453 60.4 90.6 135.9 226.5 3774
150 15.8 425 56.6 84.9 127.4 212.4 353.9
200 13.8 39.9 53.3 79.9 119.8 199.7 332.8
250 12.1 37.8 50.4 75.6 113.4 189.1 315.1
300 10.2 36.1 48.1 72.2 108.3 180.4 300.7
325 9.3 35.4 471 70.7 106.1 176.8 294.6
350 8.4 34.8 46.3 69.5 104.3 173.8 289.6
375 7.4 34.2 45.6 68.4 102.6 171.0 285.1
400 6.5 33.9 45.2 67.8 101.7 169.5 282.6
425 5.5 33.6 44.8 67.2 100.8 168.1 280.1
450 4.6 335 44.6 66.9 100.4 167.3 278.8
475 3.7 31.7 42.3 63.4 95.1 158.2 263.9
500 2.8 28.2 37.6 56.5 84.7 140.9 235.0
538 1.4 25.2 33.4 5000 75.2 125.5 208.9
550 25.0 33.3 498 74.8 124.9 208.0
575 24.0 31.9 47.9 71.8 119.7 199.5
600 19.8 26.4 39.6 59.4 99.0 165.1
625 13.9 185 27.7 41.6 69.3 115.5
650 10.3 13.7 20.6 30.9 51.5 85.8
675 8.0 10.6 15.9 239 39.8 66.3
700 5.6 7.5 11.2 16.8 28.1 46.8
725 4.0 5.3 8.0 11.9 19.9 33.1
750 3.1 41 6.2 9.3 15.5 25.8
775 2.5 3.3 4.9 7.4 12.3 20.4
800 2.0 2.7 4.0 6.1 10.1 16.9
816 1.9 2.5 3.8 5.7 9.5 15.8
NOTE: (1) At temperatures’over 538°C, use only when the carbon content is 0.04% or higher.
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Table 2-2.12 Pressure-Temperature Ratings for Group 2.12 Materials

Nominal Designation Forgings Castings Plates
25Cr-20Ni A351 Gr. CK20 (1)
Working Pressures by Classes, bar
Class
Temp., °C 150 300 400 600 900 1500
-29 to 38 17.8 46.3 61.8 92.7 139.0 231.7
50 17.0 44.5 59.3 89.0 133.4 222.4
100 14.4 37.5 50.0 75.1 112.6 187.7
150 13.4 349 46.5 69.8 104.7 174.4
200 12.9 33.5 44.7 67.1 100.6 167.7
250 12.1 32.6 435 65.2 97.8 163.1
300 10.2 31.7 42.3 63.4 95.2 158.6
325 9.3 31.2 41.6 62.4 93.6 156.1
350 8.4 30.6 40.8 61.2 91.7 152.9
375 7.4 29.8 39.8 59.7 89.5 149.2
400 6.5 29.1 38.8 58.2 87.3 145.5
425 5.5 283 37.8 56.7 85.0 141.7
450 4.6 27.6 36.8 55.2 82.8 138.0
475 3.7 26.7 35.6 53.5 80.2 133.7
500 2.8 25.8 345 517 77.5 129.2
538 1.4 233 31.1 46.6 70.0 116.6
550 229 30.6 45.9 68.8 114.7
575 21.7 289 433 65.0 108.3
600 19.4 259 388 58.2 97.1 1f61.8
625 16.8 224 33.7 50.5 84.1 1{40.2
650 14.1 18.8 28.1 42.2 70.4 117.3
675 11.5 15.4 23.0 34.6 57.6 96.0
700 8.8 11.7 17.5 26.3 43.8 73.0
725 6.3 8.5 12.7 19.0 31.7 52.9
750 4.5 6.0 8.9 13.4 22.3 37.2
775 3.1 4.2 6.3 9.4 15.7 26.2
800 2.3 3.1 4.6 6.9 11.4 19.1
816 1.9 2.5 3.8 5.7 9.5 15.8
NOTE: (1) At temperatures over 538°C, use only when the carbon content is 0.04% or higher.
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Table 2-3.1 Pressure-Temperature Ratings for Group 3.1 Materials

Nominal Designation Forgings Castings Plates
35Ni-35Fe-20Cr-Cb B462 Gr. N08020 (1) B463 Gr. N08020 (1)
Working Pressures by Classes, bar
Class

Temp., °C 150 300 400 600 900 1500 2500
-29 to 38 20.0 51.7 68.9 103.4 155.1 258.6 4309
50 19.5 51.7 68.9 103.4 155.1 258.6 430.9

100 17.7 50.9 67.8 101.7 152.6 254.4 4239

150 15.8 48.9 65.3 97.9 146.8 244.7 407.8

200 13.8 47.2 62.9 94.3 141.5 235.8 392.9

250 12.1 45.5 60.7 91.0 136.5 227.5 379.2

300 10.2 429 57.0 85.7 128.6 214.4 357.1

325 9.3 41.4 55.0 82.6 124.0 2066, 3443

350 8.4 40.3 53.6 80.4 120.7 201.1 335.3

375 7.4 38.9 51.6 77.6 116.5 194.1 3232

400 6.5 36.5 48.9 73.3 109.8 183.1 304.9

425 5.5 35.2 46.5 70.0 105.1 175.1 291.6

NOTE: (1) Use annealed material only.

Table 2-3.2 Pressure-Temperature Ratings for Group 3.2 Materials

Nominal Designation Forgings Castings Plates
99.0Ni B564 Gr. N02200 (1) B162 Gr. N02200 (1)
Working Pressures by Classes, bar
Class

Temp., °C 150 300 400 600 900 1500 2500
-29|to 38 12.7 33.1 444 66.2 99.3 165.5 275.8
50 12.7 331 A44.1 66.2 99.3 165.5 275.8

100 12.7 33.1 44.1 66.2 99.3 165.5 275.8

150 12.7 33.1 44.1 66.2 99.3 165.5 275.8

200 12.7 33.1 441 66.2 99.3 165.5 275.8

250 121 316 421 63.2 94.8 158.0 263.4

300 10.2 2922 39.0 58.5 87.7 146.2 243.7

325 7.2 18.8 25.0 37.6 56.4 93.9 156.5

NOTE: (1) Use annealed materialsonly.
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Table 2-3.3 Pressure-Temperature Ratings for Group 3.3 Materials

Nominal Designation Forgings Castings Plates
99.0Ni-Low C B162 Gr. N02201 (1)
Working Pressures by Classes, bar
Class
Temp., °C 150 300 400 600 900 1500 2500
-29 to 38 6.3 16.5 221 33.1 49.6 82.7 137.9
50 6.3 16.4 21.9 32.8 49.2 82.0 136.7
100 6.1 15.8 21.1 31.7 47.5 79.2 13p.0
150 6.0 15.6 20.7 31.1 46.7 77.8 12p.6
200 6.0 15.6 20.7 31.1 46.7 77.8 12p.6
250 6.0 15.6 20.7 31.1 46.7 77.8 12p.6
300 6.0 15.6 20.7 31.1 46.7 778 12p.6
325 5.9 15.5 20.7 31.0 46.5 77.5 12p.2
350 5.9 15.4 20.5 30.8 46.2 76.9 12B.2
375 5.9 15.4 20.5 30.7 46.1 76.8 12B.0
400 5.8 15.2 20.3 30.4 45.6 76.1 12p.8
425 5.5 14.9 19.9 29.8 44.7 74.6 124.3
450 4.6 14.6 19.5 29.2 43.8 73.1 12118
475 3.7 14.3 19.1 28.6 43.0 71.6 11p.3
500 2.8 13.8 18.4 27.6 41.4 69.0 11p.1
538 1.4 13.1 17.4 26.1 39.2 65.4 10B.9
550 9.8 13.1 19.6 29.5 49.1 8|L.8
575 5.4 7.1 10.7 16.1 26.8 416
600 4.4 59 8.9 13.3 22.2 3y.0
625 34 4.6 6.9 10.3 17.2 2B.7
650 2.8 3.8 5.7 8.5 14.2 2B.6
NOTE: (1) Use annealed material only.
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Table 2-3.4 Pressure-Temperature Ratings for Group 3.4 Materials

Nominal Designation Forgings Castings Plates
67Ni-30Cu B564 Gr. N04400 (1) B127 Gr. N04400 (1)
Working Pressures by Classes, bar
Class

Temp., °C 150 300 400 600 900 1500 2500
-29 to 38 15.9 41.4 55.2 82.7 124.1 206.8 344.7
50 15.4 40.2 53.7 80.5 120.7 201.2 335.3

100 13.8 35.9 47.9 71.9 107.8 179.7 299%

150 12.9 33.7 45.0 67.5 101.2 168.7 2811

200 12.5 32.7 43.6 65.4 98.1 163.5 272.4

250 12.1 32.6 435 65.2 97.8 163.0 271.7

300 10.2 32.6 43.5 65.2 97.8 163.0 271.7

325 9.3 32.6 43.5 65.2 97.8 163.0 271.7

350 8.4 32.6 43.4 65.1 97.7 162.8 2713

375 7.4 32.4 43.2 64.8 97.2 161.9 269.9

400 6.5 321 42.8 64.2 96.2 160.4 267.4

425 5.5 31.6 42.2 63.3 94.9 158.2 263.6

450 4.6 26.9 35.9 53.8 80.7 134.5 224.2

475 3.7 20.8 27.7 41.5 62.3 103.8 173.0

NOTE: (1] Use annealed material only.
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Table 2-3.5 Pressure-Temperature Ratings for Group 3.5 Materials

Nominal Designation

Forgings

Castings

Plates

72Ni-15Cr-8Fe

B564 Gr. N06600 (1)

B168 Gr. N06600 (1)

Working Pressures by Classes, bar

Class
Temp., °C 150 300 400 600 900 1500 2500
-29 to 38 20.0 51.7 68.9 103.4 155.1 258.6 430.9
50 19.5 51.7 68.9 103.4 155.1 258.6 430.9
100 17.7 51.5 68.7 103.0 154.6 257.6 4%29.4
150 15.8 50.3 66.8 100.3 150.6 250.8 418.2
200 13.8 48.6 64.8 97.2 145.8 243.4 405.4
250 12.1 46.3 61.7 92.7 139.0 2318 386.2
300 10.2 429 57.0 85.7 128.6 2144 3%7.1
325 9.3 41.4 55.0 82.6 124.0 206.6 3443
350 8.4 40.3 53.6 80.4 120.7 201.1 335.3
375 7.4 389 51.6 77.6 116.5 194.1 3%23.2
400 6.5 36.5 48.9 73.3 109.8 183.1 304.9
425 5.5 35.2 46.5 70.0 105.1 175.1 291.6
450 4.6 33.7 45.1 67.7 101.4 169.0 2$1.8
475 3.7 31.7 42.3 634 95.1 158.2 263.9
500 2.8 28.2 37.6 56.5 84.7 140.9 235.0
538 1.4 16.5 221 331 49.6 82.7 137.9
550 13.9 18.6 279 41.8 69.7 116.2
575 9.4 12:6 189 28.3 47.2 8.6
600 6.6 8.9 13.3 19.9 33.2 5.3
625 5.1 6.8 10.3 15.4 25.7 42.8
650 4.7 6.3 9.5 14.2 23.6 9.4
NOTE: (1) Use annealed material only.
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Table 2-3.6 Pressure-Temperature Ratings for Group 3.6 Materials

Nominal Designation

Castings

33Ni-42Fe-21Cr

B564 Gr. N08800 (1)

B409 Gr. N08800 (1)

Working Pressures by Classes, bar

Class
Temp., °C 150 300 400 600 900 1500 2500
-29 to 38 19.0 49.6 66.2 99.3 148.9 248.2 413.7
50 18.7 48.8 65.1 97.6 146.4 244.0 406.7
100 17.5 45.6 60.8 91.2 136.9 228.1 3801
150 15.8 44.0 58.7 88.0 132.0 219.9 366.6
200 13.8 42.8 57.1 85.6 128.4 214.0 356.7
250 12.1 41.7 55.7 83.5 125.2 208.7 347.9
300 10.2 40.8 54.4 81.6 1225 204.1 340.2
325 9.3 40.3 53.8 80.6 1209 201.6 336.0
350 8.4 39.8 53.0 79.5 119.3 198.8 331.3
375 7.4 389 51.6 77.6 116.5 194.1 323.2
400 6.5 36.5 48.9 73.3 109.8 183.1 304.9
425 5.5 35.2 46.5 70.0 105.1 175.1 291.6
450 4.6 33.7 45.1 67.7 101.4 169.0 281.8
475 3.7 31.7 42.3 63.4 95.1 158.2 263.9
500 2.8 28.2 37.6 56.5 84.7 140.9 235.0
538 1.4 25.2 33.4 50:0 75.2 125.5 208.9
550 25.0 333 49.8 74.8 124.9 208.0
575 24.0 319 47.9 71.8 119.7 199.5
600 21.6 28% 429 64.2 107.0 178.5
625 183 243 36.6 54.9 91.2 152.0
650 14.1 189 28.1 42.5 70.7 117.7
675 10.3 13.7 20.5 30.8 51.3 85.6
700 5.6 7.4 11.1 16.7 27.8 46.3
725 4.0 5.4 8.1 12.1 20.1 33.6
750 3.0 4.0 6.1 9.1 15.1 25.2
775 2.5 3.3 4.9 7.4 12.4 20.6
800 2.2 2.9 4.3 6.5 10.8 18.0
816 1.9 2.5 3.8 5.7 9.5 15.8
NOTE: (1] Use annealed\indterial only.

54



https://asmenormdoc.com/api2/?name=ASME B16.5 2017.pdf

Table 2-3.7 Pressure-Temperature Ratings for Group 3.7 Materials

ASME B16.5-2017

Nominal Designation

Forgings Castings

Plates

65Ni-28Mo-2Fe
64Ni-29.5Mo-2Cr-2Fe-Mn-W

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

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

Working Pressures by Classes, bar

Class

Temp., °C 150 300 400 600 900 1500 2500
-29 to 38 20.0 51.7 68.9 103.4 155.1 258.6 430.9
50 19.5 51.7 68.9 103.4 155.1 258.6 4B0.9

100 17.7 51.5 68.7 103.0 154.6 257.6 4P9.4

150 15.8 50.3 66.8 100.3 150.6 250.8 418.2

200 13.8 48.6 64.8 97.2 145.8 243.4 405.4

250 12.1 46.3 61.7 92.7 139.0 231.8 3186.2

300 10.2 429 57.0 85.7 128.6 214.4 357.1

325 9.3 414 55.0 82.6 124.0 206.6 314.3

350 8.4 40.3 53.6 80.4 120,7- 201.1 3B5.3

375 7.4 38.9 51.6 77.6 116.5 194.1 3p3.2

400 6.5 36.5 489 73.3 109.8 183.1 3004.9

425 5.5 35.2 46.5 70.Q 105.1 175.1 201.6

NOTE: (1) Use solution annealed material only.
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Table 2-3.8 Pressure-Temperature Ratings for Group 3.8 Materials

Nominal Designation Forgings Castings Plates
54Ni-16Mo-15Cr B462 Gr. N10276 (1), (2) B575 Gr. N10276 (1), (2)
60Ni-22Cr-9Mo-3.5Cb B564 Gr. N06625 (3)-(5) B443 Gr. N06625 (3)-(5)
62Ni-28Mo-5Fe B333 Gr. N10001 (1), (6)
70Ni-16Mo-7Cr-5Fe B434 Gr. N10003 (3)
61Ni-16Mo-16Cr B575 Gr. N06455 (1), (6)
42Ni-21.5Cr-3Mo-2.3Cu B564 Gr. N08825 (3), (7) B424 Gr. N08825 (3), (7)
55Ni-21Qr-13.5Mo B462 Gr. N06022 (1), (2), (8) B575 Gr. N06022 (1), (2), (8)
55Ni-23(Qr-16Mo-1.6Cu B462 Gr. N06200 (1), (6) B575 Gr. N06200 (1), (6)

Working Pressures by Classes, bar
Class
Tenip., °C 150 300 400 600 900 1500 2500
-29]to 38 20.0 51.7 68.9 103.4 155.1 258.6 430.9
50 19.5 51.7 68.9 103.4 155.1 258.6 430.9
100 17.7 51.5 68.7 103.0 154.6 257.6 429.4
150 15.8 50.3 66.8 100.3 150.6 250.8 418.2
200 13.8 48.3 64.5 96.7 145.0 241.7 402.8]
250 121 46.3 61.7 92.7 139.0 231.8 386.2)
300 10.2 429 57.0 85.7 128.6 214.4 357.1
325 9.3 41.4 55.0 82.6 124.0 206.6 344.3
350 8.4 40.3 53.6 80.4 120.7 201.1 335.3
375 7.4 38.9 51.6 77.6 116.5 194.1 323.2)
400 6.5 36.5 48.9 73.3 109.8 183.1 304.9
425 5.5 35.2 46.5 70.0 105.1 175.1 291.6
450 4.6 33.7 45.1 67.7 101.4 169.0 281.8
475 3.7 31.7 42.3 63.4 95.1 158.2 263.9
500 2.8 28.2 37.6 56.5 84.7 140.9 235.0)
538 1.4 25.2 334 50.0 75.2 125.5 208.9
550 25.0 333 49.8 74.8 1249 208.0
575 24.0 31.9 47.9 71.8 119.7 199.5
600 21.6 28.6 42.9 64.2 107.0 178.5
625 18.3 243 36.6 54.9 91.2 152.0
650 14.1 18.8 28.1 42.2 70.4 117.3]
675 11.5 15.4 23.0 34.6 57.6 96.0)
700 8.8 11.7 17.5 26.3 43.8 73.0)
NOTES:
(1) Use splution,annéaled material only.
(2) Not t¢ be @used over 675°C.
(3) Use apnealed material only.
(4) Not tobeusedover645°tAttoy N0
exposure in the range of 538°C to 760°C.
(5) Grade 1.

(6) Not to be used over 425°C.

(7) Not to be used over 538°C.

(8) Alloy N06022 in the solution annealed condition is subject to severe loss of impact strength at room temperature after exposure to tempera-
tures in the range of 538°C to 675°C.
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Table 2-3.9 Pressure-Temperature Ratings for Group 3.9 Materials

Nominal Designation

Castings

47Ni-22Cr-9Mo-18Fe

21Ni-30Fe-22Cr-18Co-3Mo-3W

B572 Gr. N06002 (1), (2)
B572 Gr. R30556 (1), (2)

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

Working Pressures by Classes, bar

Class
Temp., °C 150 300 400 600 900 1500 2500
-29 to 38 20.0 51.7 68.9 103.4 155.1 258.6 430.9
50 19.5 51.7 68.9 103.4 155.1 258.6 430.9
100 17.7 51.5 68.7 103.0 154.6 257.6 429.4
150 15.8 47.6 63.4 95.2 142.8 237.9 396.5
200 13.8 44.3 59.1 88.6 1329 2218 369.2
250 12.1 41.6 55.4 83.1 124.7 2079 346.4
300 10.2 395 52.7 79.0 118.5 197.4 329.1
325 9.3 38.6 51.5 77.2 1158 193.0 321.7
350 8.4 379 50.5 75.8 1137 189.5 315.8
375 7.4 37.3 49.8 74.7 112.0 186.6 3111
400 6.5 36.5 48.9 73.3 109.8 183.1 304.9
425 5.5 35.2 46.5 700 105.1 175.1 491.6
450 4.6 33.7 45.1 67.7 101.4 169.0 481.8
475 3.7 31.7 42.3 63.4 95.1 158.2 3639
500 2.8 28.2 37:6 56.5 84.7 140.9 435.0
538 1.4 25.2 33.4 50.0 75.2 125.5 2089
550 25.0 333 49.8 74.8 124.9 308.0
575 24.0 31.9 47.9 71.8 119.7 199.5
600 21.6 28.6 429 64.2 107.0 178.5
625 183 24.3 36.6 54.9 91.2 152.0
650 14.1 189 28.1 42.5 70.7 117.7
675 12.4 16.9 25.2 37.6 62.7 104.5
700 10.1 13.4 20.0 29.8 49.7 83.0
725 7.9 10.5 15.4 23.2 38.6 64.4
750 5.9 7.9 11.7 17.6 29.6 49.1
775 4.6 6.2 9.0 13.7 22.8 38.0
800 3.5 4.8 7.0 10.5 17.4 29.2
816 2.8 3.8 59 8.6 14.1 23.8
NOTES:
(1) Use solution”annealed material only.
(2) The ¢hemical composition, mechanical properties, heat treating requirements, and grain size requirements shall conform to the ppplicable
\STM-Specification. The manufacturing procedures, tolerances, tests, certification, and markings shall be in accordance with A$TM B564.
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Table 2-3.10 Pressure-Temperature Ratings for Group 3.10 Materials

Nominal Designation Forgings Castings Plates
25Ni-47Fe-21Cr-5Mo B599 Gr. N08700 (1)
Working Pressures by Classes, bar
Class
Temp., °C 150 300 400 600 900 1500 2500
-29 to 38 20.0 51.7 68.9 103.4 155.1 258.6 430.9
50 19.5 51.7 68.9 103.4 155.1 258.6 430.9
100 17.7 51.5 68.7 103.0 154.6 257.6 4294
150 15.8 47.1 62.8 94.2 141.3 235.5 3925
200 13.8 44.3 59.0 88.5 132.8 221.3 368.9
250 12.1 42.8 57.1 85.6 128.4 214.0 356.6
300 10.2 41.3 55.1 82.7 124.0 206.7 344.5
325 9.3 40.4 53.8 80.7 121.1 201.8 336.4
350 8.4 38.9 51.9 77.8 116.7 194.5 324.2
NOTE: (1) Use solution annealed material only.
Table 2-3.11 Pressure-Temperature Ratings for Group 3.11"Materials
Nopinal Designation Forgings Castings Plates
44Fe-25Ni-21Cr-Mo A479 Gr. N08904 (1), (2) A240 Gr. N08904 (1)
Working Pressures by Classes, bar
Class
Temp., °C 150 300 400 600 900 1500 2500
-29 o 38 19.7 51.3 68.4 102.6 153.9 256.5 427.5
50 18.8 49.1 65.5 98.3 147.4 245.7 409.6
100 15.7 411 54.7 82.1 123.2 205.3 342.1
150 14.4 37.5 50.0 75.0 112.5 187.5 312.5
200 13.3 34.7 46.2 69.3 104.0 173.4 288.9
250 12.1 32.0 42.6 64.0 95.9 159.9 266.5
300 10.2 30.0 40.0 60.0 90.0 150.1 250.1
325 9.3 29.2 39.0 58.5 87.7 146.1 243.6
350 8.4 287 38.2 57.3 86.0 143.4 2389
375 7.4 28.2 37.7 56.5 84.7 141.2 235.4
NOTES:
(1) Use apnealed material only.
(2) The chemical composition, niechanical properties, heat treating requirements, and grain size requirements shall conform to the applifable
ASTM] specification. The mantifacturing procedures, tolerances, tests, certification, and markings shall be in accordance with ASTM B564.

58


https://asmenormdoc.com/api2/?name=ASME B16.5 2017.pdf

ASME B16.5-2017

Table 2-3.12 Pressure-Temperature Ratings for Group 3.12 Materials

Nominal Designation Forgings Castings Plates
26Ni-43Fe-22Cr-5Mo B620 Gr. N08320 (1)
47Ni-22Cr-20Fe-7Mo B582 Gr. N06985 (1)
46Fe-24Ni-21Cr-6Mo-Cu-N B462 Gr. N08367 (1) A351 Gr. CN3MN (1) B688 Gr. N08367 (1)

Working Pressures by Classes, bar
Class
Temp., °C 150 300 400 600 900 1500 2500
-29 to 38 17.8 46.3 61.8 92.7 139.0 231.7 3B6.1
50 17.5 45.6 60.8 91.1 136.7 227.8 379.7
100 16.3 425 56.7 85.1 127.6 212.7 3p4.5
150 15.4 40.1 53.5 80.3 120.4 200.7 3B4.6
200 13.8 37.3 49.8 74.6 112.0 1,86L6 311.0
250 12.1 34.9 46.5 69.8 104.7 174.5 2p0.8
300 10.2 331 441 66.2 99.3 165.5 2[75.9
325 9.3 323 43.1 64.6 97.0 161.6 2p9.3
350 8.4 31.6 421 63.2 94.8 158.1 2p3.4
375 7.4 31.0 414 62.0 930 155.1 2p8.5
400 6.5 30.4 40.6 60.8 91.3 152.1 2p3.5
425 5.5 29.8 39.8 59.7 89.5 149.1 2H8.5
NOTE: (1) Use solution annealed material only.
Table 2-3.13 Pressure-Temperature Ratings for Group 3.13 Materials
Nominal Designation Forgings Castings Plates
49N}-25Cr-18Fe-6Mo B582 Gr. N06975 [1)
Ni-He-Cr-Mo-Cu-Low C B564 Gr. N08031 (2) B625 Gr. N08031 [2)
Working Pressures by Classes, bar
Class

Temp., °C 150 300 400 600 900 1500 2500
-29 to 38 20.0 51:7 68.9 103.4 155.1 258.6 480.9
50 19.5 517 68.9 103.4 155.1 258.6 480.9
100 17.7 48.2 64.2 96.3 144.5 240.8 4p1.4
150 15.8 45.8 61.0 91.6 137.4 228.9 381.6
200 13.8 43.6 58.1 87.1 130.7 217.8 362.9
250 124 415 55.3 82.9 124.4 207.3 3#5.5
300 10.2 39.4 52.5 78.7 118.1 196.8 3p8.1
325 9.3 384 51.3 76.9 115.3 192.2 3p0.3
350 8.4 37.7 50.3 75.5 113.2 188.7 314.5
375 7.4 37.2 49.5 74.3 1115 185.8 3p9.7
400 6.5 36.5 48.9 73.3 109.8 183.1 3p4.9
425 5.5 35.2 46.5 70.0 105.1 175.1 2P1.6

NOTES-
(1) Use solution annealed material only.
(2) Use annealed material only.
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Table 2-3.14 Pressure-Temperature Ratings for Group 3.14 Materials

Nominal Designation

47Ni-22Cr-19Fe-6Mo
40Ni-29Cr-15Fe-5Mo
58Ni-33Cr-8Mo

B462 Gr. N06030 (1), (2)
B462 Gr. N06035 (1), (2)

B582 Gr. N06007 (1)
B582 Gr. N06030 (1), (2)
B575 Gr. N06035 (1), (2)

Working Pressures by Classes, bar

Class

Temp., °C 150 300 400 600 900 1500 2500
-29 t¢ 38 19.0 49.6 66.2 99.3 148.9 248.2 4137

50 18.6 48.6 64.7 97.1 145.7 242.8 404.6

100 17.0 44.3 59.0 88.6 132.8 221.4 369.0

150 15.8 41.3 55.1 82.6 124.0 206.6 3443

200 13.8 39.1 52.1 78.2 117.3 195.4 325.7

250 12.1 37.4 49.9 74.8 112.2 187.0 311.6

300 10.2 36.1 48.2 72.2 108.3 180.6 300.9

325 9.3 35.6 47.4 71.1 106.7 177.9 296.4

350 8.4 35.2 46.9 70.3 105.5 175.8 293.1

375 7.4 349 46.5 69.7 104.6 174.3 290.6

400 6.5 34.6 46.1 69.2 103.7 172.9 288.1

425 5.5 34.4 45.9 68.9 103.3 1721 286.9

450 4.6 33.7 45.1 67.7 101.4 169.0 281.8

475 3.7 31.7 423 634 95.1 158.2 263.9

500 2.8 28.2 37.6 56.5 84.7 140.9 235.0

538 1.4 25.2 33.4 50.0 75.2 125.5 208.9

NOTES:
(1) Use splution annealed material only.

(2) Nott

be used over 425°C.
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Table 2-3.15 Pressure-Temperature Ratings for Group 3.15 Materials

Nominal Designation

Forgings

Castings Plates

33Ni-42Fe-21Cr

B564 Gr. N08810 (1)

B409 Gr. N08810 (1)

Working Pressures by Classes, bar

Class
Temp., °C 150 300 400 600 900 1500 2500
-29 to 38 15.9 41.4 55.2 82.7 124.1 206.8 344.7
50 15.6 40.6 54.2 81.3 121.9 203.2 338.7
100 14.5 37.8 50.4 75.6 113.4 189.0 315.0
150 13.7 35.9 47.8 71.7 107.6 179.3 298.9
200 13.0 33.9 45.2 67.9 101.8 169.6 282.7
250 12.1 32.3 43.0 64.5 96.8 161.3 2¢8.9
300 10.2 30.7 41.0 61.5 92.2 153.7 2%6.2
325 9.3 30.1 40.1 60.1 90.2 150.3 2%0.5
350 8.4 29.4 39.2 58.8 88.3 147.1 245.2
375 7.4 28.7 383 57.4 86.2 143.6 239.4
400 6.5 28.3 37.7 56.5 848 141.3 235.6
425 5.5 27.7 36.9 55.3 83.0 138.4 230.6
450 4.6 27.2 36.3 54.4 81.7 136.1 226.8
475 3.7 26.8 35.7 535 80.3 133.9 2231
500 2.8 26.3 35.1 52.6 79.0 131.6 219.4
538 1.4 25.2 33.4 50.0 75.2 125.5 2(8.9
550 25.0 33.3 49.8 74.8 124.9 2(8.0
575 24.0 31.9 47.9 71.8 119.7 199.5
600 21.6 28.6 429 64.2 107.0 1785
625 18.3 24.3 36.6 54.9 91.2 142.0
650 14.1 18.9 28.1 425 70.7 117.7
675 12.4 16.9 25.2 37.6 62.7 104.5
700 10.1 13.4 20.0 29.8 49.7 3.0
725 7.9 10.5 15.4 23.2 38.6 64.4
750 5.9 7.9 11.7 17.6 29.6 49.1
775 4.6 6.2 9.0 13.7 22.8 38.0
800 3.5 4.8 7.0 10.5 17.4 29.2
816 2.8 3.8 5.9 8.6 14.1 23.8
NOTE: (1) Use solutien annealed material only.
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Table 2-3.16 Pressure-Temperature Ratings for Group 3.16 Materials

Nominal Designation

35Ni-19Cr-1Y,Si

B511 Gr. N08330

B536 Gr. N08330 (1)

Working Pressures by Classes, bar

Class
Temp., °C 150 300 400 600 900 1500 2500
-29 to 38 19.0 49.6 66.2 99.3 148.9 248.2 413.7
50 18.5 48.4 64.5 96.7 145.1 241.8 403.1
100 16.7 43.5 58.0 87.0 130.5 217.5 3624
150 15.6 40.8 54.4 81.6 122.5 204.1 340.2
200 13.8 38.6 51.5 77.2 115.8 192.9 321.6
250 12.1 36.8 49.0 73.5 110.3 183.8 306.3
300 10.2 35.2 47.0 70.4 105.6 176.% 293.4
325 9.3 345 46.0 69.0 103.6 17.26 287.7
350 8.4 339 45.2 67.8 101.7 169.4 282.4
375 7.4 33.2 44.2 66.3 99.5 165.8 276.4
400 6.5 32.6 43.4 65.1 97.7 162.9 271.4
425 5.5 32.0 42.6 64.0 95.9 159.9 266.5
450 4.6 314 41.8 62.8 94.1 156.9 261.5
475 3.7 30.8 41.0 61.6 92.4 153.9 256.5
500 2.8 28.2 37.6 56.5 84.7 140.9 235.0
538 1.4 25.2 33.4 5000 75.2 125.5 208.9
550 25.0 33.3 498 74.8 124.9 208.0
575 21.9 29.2 43.7 65.6 109.4 182.3
600 17.4 23.2 34.8 52.3 87.1 145.1
625 13.8 183 275 413 68.8 114.6
650 11.0 14.7 22.1 33.1 55.1 91.9
675 9.1 12.1 18.2 27.3 45.6 75.9
700 7.6 10.1 15.2 22.8 38.0 63.3
725 6l1 8.1 12.2 183 30.5 50.9
750 4.8 6.4 9.5 14.3 23.8 39.7
775 3.9 5.2 7.7 11.6 19.4 32.3
800 3.1 4.2 6.3 9.4 15.6 26.1
816 2.6 3.5 5.2 7.8 13.0 21.7
NOTE: (1) Use solution‘annealed material only.
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Table 2-3.17 Pressure-Temperature Ratings for Group 3.17 Materials

Nominal Designation Forgings Castings Plates
29Ni-20.5Cr-3.5Cu-2.5Mo A351 Gr. CN7M (1)
Working Pressures by Classes, bar
Class

Temp., °C 150 300 400 600 900 1500 2500

-29 to 38 15.9 41.4 55.2 82.7 124.1 206.8 344.7

50 15.4 40.1 53.5 80.3 120.4 200.7 334.4

100 13.5 353 47.1 70.6 105.9 176.5 £94.2

150 12.3 32.0 42.7 64.1 96.1 160.2 £67.0

200 11.3 29.4 39.1 58.7 88.1 146.8 £44.7

250 10.4 27.2 36.3 54.4 81.7 1361 £26.9

300 9.7 25.4 33.8 50.8 76.1 126.9 £11.5

325 9.3 244 32.6 48.8 73.3 122.1 £03.5

NOTE: (1) Use solution annealed material only.
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Table 2-3.19 Pressure-Temperature Ratings for Group 3.19 Materials

Nominal Designation Forgings Castings
57Ni-22Cr-14W-2Mo-La B564 Gr. N06230 B435 Gr. N06230
Working Pressures by Classes, bar
Class

Temp., °C 150 300 400 600 900 1500 2500
-29 to 38 20.0 51.7 68.9 103.4 155.1 258.6 430.9
50 19.5 51.7 68.9 103.4 155.1 258.6 430.9

100 17.7 51.5 68.7 103.0 154.6 257.6 429.4
150 15.8 50.3 66.8 100.3 150.6 250.8 418.2
200 13.8 48.6 64.8 97.2 145.8 243.4 405.4
250 12.1 46.3 61.7 92.7 139.0 231.8 386.2
300 10.2 42.9 57.0 85.7 128.6 2144 357.1
325 9.3 41.4 55.0 82.6 124.0 206.6 344.3
350 8.4 40.3 53.6 80.4 120.7 201.1 335.3
375 7.4 38.9 51.6 77.6 116.5 194.1 323.2
400 6.5 36.5 48.9 73.3 109.8 183.1 304.9
425 5.5 35.2 46.5 70.0 1051 175.1 291.6
450 4.6 33.7 45.1 67.7 101.4 169.0 281.8
475 3.7 31.7 42.3 63.4 95.1 158.2 263.9
500 2.8 28.2 37.6 56.5 84.7 140.9 235.0
538 1.4 25.2 33.4 50.0 75.2 125.5 208.9
550 1.4 25.0 333 49.8 74.8 124.9 208.0
575 1.4 24.0 31.9 479 71.8 119.7 199.5
600 1.4 21.6 28:6 429 64.2 107.0 178.5
625 1.4 18.3 24.3 36.6 54.9 91.2 152.0
650 1.4 14.1 189 28.1 42.5 70.7 117.7
675 1.4 12.4 16.9 25.2 37.6 62.7 104.5
700 1.4 0.1 13.4 20.0 29.8 49.7 83.0
725 1.4 7.9 10.5 15.4 23.2 38.6 64.4
750 1.4 5.9 7.9 11.5 17.6 29.6 49.1
775 1.4 4.6 6.2 9.0 13.7 22.8 38.0
800 1\4. 3.5 4.8 7.0 10.5 17.4 29.2
816 1.4 2.8 3.8 5.9 8.6 14.1 23.8
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Table 3 Permissible Imperfections in Flange Facing
Finish for Raised Face and Large Male and Female

Flanges
Maximum Radial Maximum Depth and
Projection of Imperfections Radial Projection of
That Are No Deeper Than  Imperfections That Are
the Bottom of the Deeper Than the Bottom
NPS Serrations, mm of the Serrations, mm
s 3.0 1.5
Y 3.0 15
1 3.0 1.5
17 3.0 15
1% 3.0 1.5
2 3.0 1.5
2 3.0 1.5
3 4.5 1.5
3% 6.0 3.0
4 6.0 3.0
6.0 3.0
6.0 3.0
8.0 4.5
10 8.0 4.5
12 8.0 4.5
14 8.0 4.5
16 10.0 4.5
18 12.0 6.0
20 12.0 6.0
22 12.0 6:0
24 12.0 60
GENERALNOTE: For permissible imperfectiens in inch units, refer to
Mandlatory Appendix II, Table II-3.
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Table 5 Dimensions of Ring Joint Facings (ALl Pressure Rating Classes)

Approximate distance
between flanges

Kmin

<« P *p‘ E [Note (1)]
A Y

\}

E[N (1)]
ote \\

i

—f

R

1] 2 3 4 5 6 7 8 9 10 11 12
Nominal Size Groove Dimensions Radius

Claps Class 400 Class 900 Class Class Pitch at
150 Class 300 NPS Class 600 NPS 1500 2500 Groove Diameter, Depth,\E) Width, Bottom,

NBS NPS [Note (2)] NPS [Note (3)] NPS NPS Number P [Note,(1)] F R

% Y 11 34.14 554 7.14 0.8

A 12 39.6% 6.35 8.74 0.8

%, A A 13 42:88 6.35 8.74 0.8

%, 14 44.45 6.35 8.74 0.8

1 15 47.63 6.35 8.74 0.8

. 1 1 1 % 16 50.80 6.35 8.74 0.8

1Y, 17 57.15 6.35 8.74 0.8

. 1Y, 1Y, 1Y, i 18 60.33 6.35 8.74 0.8

1% 19 65.07 6.35 8.74 0.8

1% 1Y, A5 20 68.27 6.35 8.74 0.8

. 1Y, 21 72.23 7.92 11.91 0.8

2 22 82.55 6.35 8.74 0.8

2 2 1Y%, 23 82.55 7.92 11.91 0.8

. 2 24 95.25 7.92 11.91 0.8

2% 25 101.60 6.35 8.74 0.8

2Y, 2% 2 26 101.60 7.92 11.91 0.8

2%, . 27 107.95 7.92 11.91 0.8

. 2Y, 28 111.13 9.53 13.49 1.5

3 29 114.30 6.35 8.74 0.8

[Note (4)] [Note (4)] 30 117.48 7.92 11.91 0.8

3 [Note {47] 3 [Note (4)] 3 31 123.83 7.92 11.91 0.8

. 3 32 127.00 9.53 13.49 1.5

3% 33 131.78 6.35 8.74 0.8

3% 3% 34 131.78 7.92 11.91 0.8

3 35 136.53 7.92 11.91 0.8

4 36 149.23 6.35 8.74 0.8

4 4 4 4 37 149.23 7.92 11.91 0.8

4 38 157.18 11.13 16.66 1.5

4 39 161.93 7.92 11.91 0.8

5 40 171.45 6.35 8.74 0.8

5 5 5 5 41 180.98 7.92 11.91 0.8
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(17) Table 5 Dimensions of Ring Joint Facings (ALl Pressure Rating Classes) (Cont'd)
Kmin

F l—————— P*" E [Note (1)]
I e« '

\U¥}

3 |
: I E [Note (1)] ’ f

Approximate distance \\ ]

|

between flanges

\

N
N

W
WIS At

7,

R

13 14 15 16 17 18 19 20 21 22 23 4
Diameter of Raised Portion, K Approximate Distance Between Flanges

Class
Class 300 Class Class Class Class Class Class Class Class Class Class
150 400 600 900 1500 2500 150 300 400 600 900 1500 2500

51.0 3 3
63.5 65.0 4 4 4
66.5 4

70.0 71.5 73.0 4 4 4 4
79.5 81.0 82.5 4 4 4 4
90.5 92.0 4 4 4
108 114 6 5 3

124 3

127 133 6 5 3
137 3 .
133 4

146 156 6 5 4 .

164 4
159 6 5
168 3

171 4
175 181 6 6 5 4
203 4
194 4

210 216 6 6 5 4
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Table 5 Dimensions of Ring Joint Facings (ALl Pressure Rating Classes) (Cont'd)

23 deg Kimin
= /‘:\ P ‘.‘ E [Note (1)]
l 1 L ) ‘ — l +
! E [Note (1)] ’ _f
Approximate distance !
between flanges R i
1 2 3 4 5 6 7 8 9 10 11 12
Nominal Size Groove Dimensions Radius
Claps Class 400 Class 900 Class Class Pitch at
150 Class 300 NPS Class 600 NPS 1500 2500 Groove Diameter, Depth\E)* Width, Bottom,

NBS NPS [Note (2)] NPS [Note (3)] NPS NPS Number P [Note (1)] F R
5 42 190.50 12770 19.84 1.5

6) 43 193.68 6.35 8.74 0.8
5 44 193168 7.92 11.91 0.8

6 6 6 6 45 214.12 7.92 1191 0.8

6 46 211.14 9.53 13.49 1.5

6 47 228.60 12.70 19.84 1.5

8 48 247.65 6.35 8.74 0.8
8 8 8 8 49 269.88 7.92 1191 0.8

8 50 269.88 11.13 16.66 1.5

8 51 279.40 14.27 23.01 1.5

1 52 304.80 6.35 8.74 0.8
10 10 10 10 53 323.85 7.92 11.91 0.8

10 54 323.85 11.13 16.66 1.5

10 55 342.90 17.48 30.18 2.4

13 56 381.00 6.35 8.74 0.8
12 12 12 12 57 381.00 7.92 1191 0.8

12 58 381.00 14.27 23.01 1.5

14 59 396.88 6.35 8.74 0.8
12 60 406.40 17.48 33.32 2.4

14 14 14 61 419.10 7.92 11.91 0.8

14 62 419.10 11.13 16.66 1.5

14 63 419.10 15.88 26.97 2.4

14 64 454.03 6.35 8.74 0.8
16 16 16 65 469.90 7.92 1191 0.8

16 66 469.90 11.13 16.66 1.5

16 67 469.90 17.48 30.18 2.4

18 68 517.53 6.35 8.74 0.8
18 18 18 69 533.40 7.92 1191 0.8

18 70 533.40 12.70 19.84 1.5

18 71 533.40 17.48 30.18 2.4
20 72 558.80 6.35 8.74 0.8
20 20 20 73 584.20 9.53 13.49 1.5
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Table 5 Dimensions of Ring Joint Facings (ALl Pressure Rating Classes) (Cont'd)

K .
23 deg min

5 /l:\ Pﬂ E [Note (1)]

Y
E [Note (1)} T
Approximate distance
between flanges r
13 14 15 16 17 18 19 20 21 22 23 4
Diameter of Raised Portion, K Approximate Distance Between Flanges
Class
Class 300 Class Class Class Class Class Class Class Class Class Class
150 400 600 900 1500 2500 150 300 400 600 900 1500 2500
241 4
219 4
229 3
241 241 6 6 5 4
248 3 .
279 4
273 4
302 308 6 6 5 4
318 4
340 5
330 4
356 362 6 6 5 4
371 4 .
425 6
406 4
413 419 6 6 5 4
438 5
425 3 .
495 8
457 6 6 5
467 4
489 6
483 3
508 6 6 5
524 4
546 8
546 3
575 6 6 5
594 5
613 8
597 3
635 6 6 5
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Table 5 Dimensions of Ring Joint Facings (ALl Pressure Rating Classes) (Cont'd)

K .
23 deg min
= /‘:\ P *.‘ E [Note (1)]
I / |
1 ) ‘ — ; +
! E [Note (1)] ’ f
Approximate distance !
f .
between flanges R
1 2 3 4 5 6 7 8 9 10 11 12
Nominal Size Groove Dimensions Radius
Claks Class 400 Class 900 Class Class Pitch at
150 Class 300 NPS Class 600 NPS 1500 2500 Groove Diameter, Depth\E)* Width, Bottom,
NBS NPS [Note (2)] NPS [Note (3)] NPS NPS Number P [Note (1)] F R
20 74 584.20 12770 19.84 1.5
20 75 584.20. 17.48 33.32 2.4
2] 80 616.95 6.35 8.74 0.8
. 22 22 22 81 635.00 11.13 15.09 1.5
24 76, 673.10 6.35 8.74 0.8
24 24 24 79 692.15 11.13 16.66 1.5
24 78 692.15 15.88 26.97 2.4
24 79 692.15 20.62 36.53 2.4
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(17) Table 5 Dimensions of Ring Joint Facings (ALl Pressure Rating Classes) (Cont'd)
K .
23 deg min
5 /l:\ P ﬂ E [Note (1)]
l / |
L ¢ [ ’ +
! E [Note (1)) ’ f
Approximate distance :
P :
between flanges R
13 14 15 16 17 18 19 20 21 22 23 4
Diameter of Raised Portion, K Approximate Distance Between Flanges
Class
Class 300 Class Class Class Class Class Class Class Class Class Class
150 400 600 900 1500 2500 150 300 400 600 900 1500 2500
648 5
673 10
648 3
686 6 6 6
711 3
749 6 6 6
772 6
794 11
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an) Table 5 Dimensions of Ring Joint Facings (ALl Pressure Rating Classes) (Cont'd)

GENERAL NOTES:

(a) Dimensions are in millimeters. For dimensions in inch units, refer to Table II-5 of Mandatory Appendix II.
(b) For facing requirements for flanges and flanged fitting, see para. 6.4.1 and Figure 6.

(c) For facing requirements for lapped joints, see para. 6.4.3 and Figure 6.

(d) See para. 4.2.7 for marking requirements.

NOTES:

(1) The height of the raised portion is equal to the depth of the groove dimension, E, but is not subjected to the tolerances for E. Former full-face
contofit may be used.

(2) Use Class 600 in sizes NPS %, to NPS 3%, for Class 400.

(3) Use Class 1500 in sizes NPS % to NPS 2% for Class 900.

(4) For ring joints with lapped flanges in Classes 300 and 600, ring and groove number R30 is used instead of R31.

TOLERANNCES:

E  (depth) +0.40, -0.00 mm

F  (width) £0.20 mm

P (gitch diameter) £0.013 mm
R (rpdius at bottom)
Rl 2 + 0.8, -0.00 mm
R|> 2 £ 0.8 mm
d

23 g (angle) = Y% deg
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Table 6 Reducing Threaded and Slip-On Pipe Flanges for Classes 150 Through 2500 Pipe Flanges

|«—— Note (1) ——>
Note (2) Note (1)
| r r £Note (2)
T Y _ g
T 3 A $ %
¢ Note (3) / 3 /
/ ’?‘ 3 ) N\ /:1— T p: Ve
Threaded Note (3)—
Blind Flange
r—X[Note <1)1~>‘
y/ f‘
V. 2
Slip-On Welding
1 2 3 4 5 6
Smallest Size Smallest Size Smallest [Size
of Reducing of Reducing of Reduding
Outlet Outlet Outlet
Nominal Requiring Hub Nominal Requiring Hub Nominal Requiring| Hub
Pipe Size Flanges Pipe Size Flanges Pipe Size Flangds
[Note (4)] [Note (1)] [Note (4)] [Note (1)} [Note (4)] [Note (1)1
NPS NPS NPS NPS NPS NPS
1 Y 3% 1% 12 3%
1% P 4 1% 14 3%
1% % 5 1% 16 4
2 1 6 2% 18 4
2% 1% 8 3 20 4
3 1%, 10 3% 24 4

GEN

NOT
(€3]

(2)

(3)

(4)

EXAN

(0
N

3

1

ERAL NOTE: Dimensions are in millimeters. For dithensions in inches, refer to Mandatory Appendix II, Table II-6.
ES:

[he hub dimensions shall be at least as large as'those of the standard flanges of the size to which the reduction is being machin
langes reducing to a size smaller than tHese of Columns 2, 4, and 6 may be made from blind flanges (see Example).

[lass 150 flanges do not have a counterbore. Class 300 and higher pressure flanges will have depth of counterbore Q of 7 mm for
maller tapping and 9.50 mm for NPS-2'4/and larger. The diameter Q of counterbore is the same as that given in the tables of thread
or the corresponding tapping.
Minimum length of effective threads shall be atleast equal dimension T of the corresponding pressure class threaded flange as show|
ut does not necessarily extend for the face of the flange. For thread of threaded flanges, see para. 6.9.

For method of designating reducing threaded and reducing slip-on flanges, see para. 3.3 and Examples below.

IPLES:

[he size designationis NPS 6 x 2% — Class 300 reducing threaded flange. This flange has the following dimensions:

PS 2, = tapéx'pipe thread tapping (ASME B1.20.1)

PO mm = diameter of regular NPS 6 Class 300 threaded flange

B5 mm_=\thickness of regular NPS 6 Class 300 threaded flange

V8 mm.= diameter of hub for regular NPS 5 Class 300 threaded flange. Hub diameter may be one size small to reduce machin
example, a hub diameter of NPS 2% would be the smallest acceptable.

ed, except

INPS 2 and
ed flanges

nintables

ng. In this

19

Smm = hpighf of hub for rngn]ar‘ NPS 5 Class 300 threaded ﬂnngn

(2) Thesize designation is NPS 6 x 2 — Class 300 reducing threaded flange. Use regular NPS 6 Class 300 blind flange tapped with NPS 2 taper pipe
thread (ASME B1.20.1).

75


https://asmenormdoc.com/api2/?name=ASME B16.5 2017.pdf

(17)

Table 7 Templates for Drilling Class 150 Pipe Flanges and Flanged Fittings

ASME B16.5-2017

L

I0DOD000E
[/

Machine Bolt With Nuts

| [ | L
'_\/l'\_/-s
IGROD00D0oDDD e
Flange \\_ [/
Point height [Note (1)]
Stud Bolt With Nuts
1 2 3 4 5 6 y/ 8 9
Length of Bolts,
L
[Note (4)]
Stud Bolts Machine
Outside Drilling [Notes (2), (3)] [Note (1)] Bolts
Diameter Diameter Diameter

Nominagl of of Bolt of Bolt Number Diameter 2-mm 24-mm

Pipe Flange, Circle, Holes, of of Bolts, Raised Ring Raised
Size o w in. Bolts in. Face Joint Face
Y 90 60.3 A 4 A 55 50
A 100 69.9 A 4 Y 65 50
1 110 79.4 A 4 A 65 75 55
1Y, 115 88.9 A 4 A 70 85 55
1Y%, 125 98.4 A 4 A 70 85 65
2 150 120.7 e 4 % 85 95 70
2% 180 139.7 ¥ 4 % 90 100 75
3 190 152.4 % 4 % 90 100 75
3% 215 177.8 % 8 % 90 100 75
4 230 190.5 A 8 % 90 100 75
5 255 216.9 A 8 A 95 110 85
6 280 241.3 A 8 % 100 115 85
8 345 2985 A 8 % 110 120 90
10 405 362.0 1 12 A 115 125 100
12 485 431.8 1 12 A 120 135 100
14 535 476.3 1% 12 1 135 145 115
16 595 539.8 1% 16 1 135 145 115
18 635 577.9 1Y, 16 1% 145 160 125
20 700 635.0 1Y, 20 1% 160 170 140
22 750 692.2 1% 20 1Y, 170 185 150
24 815 749.3 1% 20 1Y, 170 185 150

GENERAL NOTES:

(a) Dimensions of Table 7 are in millimeters, except for diameters of bolts and bolt holes, which are in inch units. For dimensions in inch units,
refer to Mandatory Appendix 11, Table II-7.
(b) For other dimensions, see Tables 8 and 9.

NOTES:

(1) The length of the stud bolt does not include the height of the points (see para. 6.10.2).

(2) For flange bolt holes, see para. 6.5.
(3) For spot facing, see para. 6.6.

(4) Bolt lengths not shown in the table may be determined in accordance with Nonmandatory Appendix C (see para. 6.10.2).
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Table 9 Dimensions of Class 150 Flanged Fittings

BB
AA AA AA
I‘AA 9 | " HH " HH > HH ™
HH
- ! 00%
il | > |
X | BB | | v
AA JJ -
HH | cc
\ = = L—— KK
Elbow Long Radius 45-deg Elbow T Tee Cross
Elbow
x A
GG GG v‘;\z\ &Zv
NN NN <
EE N
LL FF
M+M
p 90 deg
FF _ Eccentric A i
MM 45-deg Lateral Reducer Reducer True “Y”
1 2 3 4 5 6 7 8 9 10 11 1P
Ring Joint
2-mm-Raised Face [Note (4)] [Not¢(4)]
Center-
to- Short Contact
Contact Center- Center- Surface-
Surface of to- Center- Long to- to- Center-
Raised. (/Contact to- Center- Contact Contact | to-End
Minimum Face.) "Surface of Contact to- Surface of Surface Elbpw,
Thickness Elbow, Raised Surfaceof Contact Raised of Tde,
Outside of Minimum Inside Tee, Face Raised Surfaceof Face Raised Crdgss,
Nominal Diameter Flange, Wall Diameter| . Cross, Long Face Raised Lateral Face and
Pipe of ty Thickness of and Radius 45-deg Face and Reducer,| Trud “Y,”
Size Flange, [Notes (1)- of Fitting, Fitting, | True “Y,” Elbow, Elbow, Lateral, True “Y,” GG HH
NPS o 31 tm d AA BB cc EE FF [Note (5)]| [Notq (6)]
KA 90 8.0 2.8 13
A 100 8.9 32 19 A4
1 110 9.6 4.0 25 89 127 44 146 44 114 9
1Y, 115 11.2 4.8 32 95 140 51 159 44 114 142
1Y, 125 237 4.8 38 102 152 57 178 51 114 108
2 150 1M4.3 5.6 51 114 165 64 203 64 127 141
2Y, 180 15.9 5.6 64 127 178 76 241 64 140 133
3 190 17.5 5.6 76 140 197 76 254 76 152 146
31, 215 19.1 6.4 89 152 216 89 292 76 165 199
4 230 22.3 6.4 102 165 229 102 305 76 178 111
5 255 22.3 7.1 127 190 260 114 343 89 203 197
6 280 23.9 7.1 152 203 292 127 368 89 229 210
8 345 27.0 7.9 203 229 356 140 444 114 279 235
10 405 28.6 8.7 254 279 419 165 521 127 305 286
12 485 30.2 9.5 305 305 483 190 622 140 356 311
14 535 33.4 10.3 337 356 546 190 686 152 406 362
16 595 35.0 111 387 381 610 203 762 165 457 387
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Table 9 Dimensions of Class 150 Flanged Fittings (Cont'd)

R
INN

s | t

Flanged Fitting

(~€—|
=

Round Base

<—W—>|

o

Four bolt holes

>$T

e

> | o4
Ay —

Square Base

' R
¥ [ Hjeu) ¢
Iy
S
Base Elbow Base Tee
13 14 15 16 17 18 19 20 21 22 23 1
Base Drilling
Ring Joint [Note (4)] [Note (11)]
Short
(enter- Center- Diameter
fjo-End  Center- Long to-End  End-to- of Round
Long to-End  Center- Lateral End Center- Base or Thickness Bolt
Radius  45-deg  to-End and Reducer, |+ to-Base, Width of of Circle or Diameter| [Nominal
Elbow, Elbow, Lateral, True “Y,” NN R Square Base, T Thickness Bolt of Pipe
J KK LL MM [Notes [Notes Base, S [Notes (7)- of Ribs, U| Spacing, Drilled Size,
[Note (6)] [Note (6)] [Note (6)] [Note (6)}. (5), (6)1| (7)-(9)] [Note (7)] (10)] [Note (7)] w Holes NPS
Y
A
133 51 152 51 1
146 57 165 51 1%
159 64 184 57 1Y%,
171 70 210 70 105 117 13 13 88.9 A 2
184 83 248 70 114 117 13 13 88.9 A 2Y,
203 83 260 70 124 127 14 14 98.4 Y 3
222 95 298 83 133 127 14 14 98.4 A 3Y%
235 108 311 83 140 152 16 16 120.6 % 4
267 121 349 95 159 178 17 17 139.7 %, 5
298 133 375 95 178 178 17 17 139.7 A
362 146 451 121 213 229 24 24 190.5 %,
425 171 527 133 248 229 24 24 190.5 ¥ 10
489 197 629 146 286 279 25 25 241.3 A 12
552 197 692 159 318 279 25 25 241.3 A 14
616 210 768 171 349 279 25 25 241.3 A 16
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Table 9 Dimensions of Class 150 Flanged Fittings (Cont'd)

<3

AA
|‘AA | " HH ’|
HH
| &
i **
T 17\ BB ’ ¥
AA 1 JJ 1 | _
HH l | cc
* C - C ! 1 KK
f T f
Elbow Long Radius 45-deg Elbow I Tee
Elbow
GG GG
NN NN
EE
LL FF
g
> 90 deg
FE _| Eccentric A '
MM 45-deg Lateral Reducer Reducer True “Y”
1 2 3 4 5 6 7 8 9 10 11 1p
Ring Joint
2-mm_ Raised Face [Note (4)] [Not¢(4)]
Center-
to- Short Contact
Contact Center- Center- Surface-
Surface of to- Center- Long to- to- Center-
Raised_(7Contact to- Center- Contact Contact| to-End
Minimum Face.\ “Surface of Contact to- Surface of Surface | Elbpw,
Thickness Elbow, Raised Surfaceof Contact Raised of Tde,
Outside of Minimum Inside Tee, Face Raised Surfaceof Face Raised Crgss,
Nominal Diameter Flange, Wall Diameter Cross, Long Face Raised  Lateral Face and
Pip¢ of ty Thickness of and Radius  45-deg Face and Reducer,| Truq “Y,”
Size Flange, [Notes (1)- of Fitting, Fitting, | True “Y,” Elbow, Elbow, Lateral, True “Y,” GG HH
NPS o 3)] tm d AA BB cc EE FF [Note (5)]| [Notq (6)]
18 635 38.1 11.9 438 419 673 216 813 178 483 415
20 700 41.3 1277 489 457 737 241 889 203 508 444
24 815 46.1 14,5 591 559 864 279 1029 229 610 545
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Table 9 Dimensions of Class 150 Flanged Fittings (Cont'd)

R
NN

S | t

Flanged Fitting

e

Round Base

<—W—>|

Four bolt holes

o

>$_£

e

> | o4
B

Square Base

! R ' R
Y 3 [ HEul |
/ /
Tk iy
—s—] —s—]
Base Elbow Base Tee
13 14 15 16 17 18 19 20 21 22 23 1
Base Drilling
Ring Joint [Note (4)] [Note (11)]
Short
(lenter- Center- Diameter
tfo-End  Center- Long to-End  End-to- of Round
Long to-End  Center- Lateral End Center- Base or Thickness Bolt
Radius  45-deg  to-End and Reducer, . to-Base, Width of of Circle or Diameter| |Nominal
Elbow, Elbow, Lateral, True “Y,” NN, R Square Base, T Thickness Bolt of Pipe
KK LL MM [Notes [Notes  Base, S [Notes (7)- of Ribs, U| Spacing, Drilled Size,
[Note (6)] [Note (6)] [Note (6)] [Note (6)]. (5), (6)]1| (7)-(9)] [Note (7)] (10)] [Note (7)] w Holes NPS
679 222 819 184 381 343 29 29 298.4 A 18
743 248 895 210 406 343 29 29 298.4 A 20
870 286 1035 235 470 343 29 29 298.4 A 24
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Table 9 Dimensions of Class 150 Flanged Fittings (Cont'd)

GENERAL NOTES:

Dimensions of Table 9 are in millimeters. For dimensions in inch units, refer to Mandatory Appendix II, Table II-9.
For tolerances, see section 7.

For facings, see para. 6.4.

(@
(b)
(0)
(d)
(e)
@)
(8)
(h)

(i) Ford
NOTES:
(1) The
thes|
(2) The
thicl
(3) The
othg
(4) For
(5) For
(6) The
dim
larg
dim
(7) The
(8) For
redy
(9) Basg
(10) Basg
(11) The

For fl

ange bolt holes, see para. 6.5 and Table 8.

For spot facing, see para. 6.6.
For intersecting centerlines, center-to-contact surface, and center-to-end dimensions of side outlet fittings, see para. 6.2.4.

For c

-t0- -t0- i ree elhows, see para 625

For r¢inforcement of certain fittings, see para. 6.1.

Fains, see para. 6.12.

E fittings, which are reinforced by being cast integral with the body of fitting.
kness without the raised face height. See para. 6.3.2 for additional restrictions.

Ir facings, see Figure 6.

renter-to-contact surface and center-to-end dimensioins of reducing fittings, see para. 6.2.3.

fontact surface-to-contact surface and end-to-end dimensions of reducers and eccentric reducers, see para. 6.2.3.

e dimensions apply to straight sizes only (see paras. 6.2.3 and 6.4.2.2). For center-to-end dimensions of reducing fittings or end-t:

nsions.

base dimensions apply to all straight and reducing sizes.

educing fittings, the size and center-to-face dimension of base are determinedby-the size of the largest opening of fittings. In the c.
cing base elbows, orders shall specify whether the base shall be opposite the larger or smaller opening.

s shall be plain faced unless otherwise specified, and the center-tobase”dimension R shall be the finished dimension.

s may be cast integral or attached as weldments at the option of\the’ manufacturer.

thickness of flange minimum dimensions for loose flanges, Table 9 sizes NPS 3% and smaller, are slightly heavier than for flangps on
e fittings may be supplied with a flat face flange. The flat face may be either the full t; dimension thickness plus.2'm or the t; dimefsion

thickness of the flange dimension illustrated is for regularly furnished 2-mm raised face (except lapped)orthickness requirements of

-end

nsions of reducers, use center-to-contact surface or contact surface-to-contact surface difnensions of 2 mm raised face (flange edgg) for
bst opening, and add the proper height to provide for ring joint groove applying4o“each flange. See Table 5 for ring joint facing

se of

bases of these fittings are intended for support in compression-and are not to be used for anchors or supports in tension or shear.
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Table 10 Templates for Drilling Class 300 Pipe Flanges and Flanged Fitting

| : |
o I0DECCOD eI
w - —
. \; Machine Bolt With Nuts
NE N
| [ | L
NN
IGR0E0DEED0nD O
Flange \\_ 7
Point height [Note (1)]
Stud Bolt With Nuts
1 2 3 4 5 6 7 8 9
Length of Bollts, L
[Note (4]]
Stud Bolts Machine
Outside Drilling [Notes (2), (3)] [Note (1)] Bolts
INominal Diameter Diameter Diameter
Pipe of of Bolt of Bolt Numbekr. Diameter 2-mm 2-mm
Size, Flange, Circle, Holes, of of Bolts, Raised Ring Raised
NPS o w in. Bolts in. Face Joint Face
% 95 66.7 Y 4 A 65 75 55
% 115 82.6 A 4 A 75 90 65
1 125 88.9 % 4 % 75 90 65
1%, 135 98.4 A 4 A 85 95 70
1Y, 155 114.3 A 4 % 90 100 75
2 165 127.0 A 8 % 90 100 75
2%, 190 149.2 A 8 A 100 115 85
3 210 168.3 A 8 A 110 120 90
3% 230 184.7 A 8 A 110 125 95
4 255 200.0 A 8 A 115 125 95
280 235.0 A 8 Y 120 135 110
6 320 269.9 A 12 Y 120 140 110
380 330.2 1 12 A 140 150 120
10 445 387.4 1Y% 16 1 160 170 140
12 520 450.8 1Y, 16 1% 170 185 145
14 585 514.4 1Y, 20 1% 180 190 160
16 650 571.5 1% 20 1Y, 190 205 165
18 710 628.6 1% 24 1Y, 195 210 170
20 775 685.8 1% 24 1Y, 205 220 185
22 840 743.0 1% 24 1Y% 230 255 205
24 915 812.8 1% 24 1% 230 255 205

GENERAL NOTES:

(a) Dimensions of Table 10 are in millimeters, except for diameters of bolts and bolt holes, which are in inch units. For dimensions in inch units,
refer to Mandatory Appendix 11, Table 1I-10.

(b) For other dimensions, see Tables 11 and 12.

NOTES:

(1) Length of stud bolt does not include the height of the points (see para. 6.10.2).

(2) For flange bolt holes, see para. 6.5.

(3) For spot facing, see para 6.6.

(4) Bolt lengths not shown in the table may be determined in accordance with Nonmandatory Appendix C (see para. 6.10.2).

85


https://asmenormdoc.com/api2/?name=ASME B16.5 2017.pdf

ASME B16.5-2017

91 €09 9 607 0°0S S'6v €z L9 0€ 6C €87 0L L0C T'6l SST A
i4! {4744 S 19f LEY ZEh 17 79 LZ qz YAYATA 9 161 S'LT SET ¢\HH
€1 8¢ € 99¢ 6'7€ SYE 81 09 LT 14 v'ee ©S SLT 6'ST SZ1 1
17 062 € 607 '8¢ L'LT 91 9S ST 44 L9C 8¥ 6'ST €Yl STT A
0T 9°€T € 8'ST 6'CC (44 91 1S [44 TC €T1¢ 8¢ €Vl LZT S6 A
a 0 4 ‘adig [(9) =10N] g q [(s) @10N] A A A [(¥) 210N] X 5 [((2] 0 SdN
19208 ‘@8uery pue q ‘padde ‘Suipfom Az MoaN ‘podde7  ‘Suipfom vy ‘qny jo quiof deq -(f) sa1oN] ‘a8uery ‘9ZIS
Jo papeaay], oaSuepq ‘Suiprom urhwmarpy 19300 ‘popeaay] Suipam 19)20S 9PaN J9)dWRIq  SSOWIIYL, 5 jo adig
ydag aloq padde 19208 Juo-dis aSuag /uo-diis ‘Suipfom wnwiuipy  ‘qSuelf Jo JI9)9WeEI[ [EUIWON
-13)uno) Jo /329N wnwurpy peaayl, /papealy], Jajwey) S$oWPIYL  dpIsINQ
wnwiuiy a.log jo Suiprom WNWIUTR Jjo WU
snipey Suruuidag
RELIA ) REXEL1:) (¢
alog qny ySnoay], yiduag qny
91 ST i41 €T 1 1T (1) 6 8 L 9 S 14 € 4 T
393N Buipiaa
| 1) | pullg
_ J - J 1
i gl

) ]

9

[(L) ®ON] X

Buipja uo-diis

o

AL

%

(AU € 01 %/, SdN) Buip|ap 193908

)
€1 100
g i

[(L) @10N1 X

papeaiyy

a
_ ﬁ ZMOU.V_

()

gl

e~ >~

NN

% A
| |

F d 1
_A’:_;QOZC«'V_

sabuelq 00€ sse1) Jo suoisuawiq IT qeL

T < T
_A‘:: soz_x‘v_

86


https://asmenormdoc.com/api2/?name=ASME B16.5 2017.pdf

ASME B16.5-2017

pauyap 1 uorsuawp siy [, ‘sesu

"a8ueyy ayy jo 20ej oeq pue Jadel qny oy} UseMII( UOIIIISIAUI S} e I9}oWelp Yy} Se
11 padde] pue ‘Surpjam-19320s ‘uo-dijs ‘papes.yl uo 39p 7 pasdxa jou Jeys Jade] ‘patadel.roysiens ag Aew yarym ‘qny a1y Jo pus 93.1e[ ay3 1o st uolsuawip sty ], (1)

‘SHLON

'g'9 "eaed 9as ‘sadueff yoau Suipjam Surnpal Jog (y)

‘uondo s,Jainjoejnuew ay) e sqny INoyIm 1o yum apew aq Aew sagueyy pulg ()
‘9 9[qe,, 99s ‘sadueyy uo-dij§ pue papealy) Sunpal .o (J)

‘d'9 "eaed aas ‘Buroey jods 104 (3)
‘0T @2]qel, pue g9 eipd aas ‘sajoy 3joq aduey 104 (p)
‘4’9 eaed 99s ‘sgurej 10 (2)
u0109s 99s ‘saoueajol 10 (q)
"TT-11 @[qel ‘11 x1puaddy Alojepuely 03 J9jad ‘Sjiun youl ul SUOISUSWIP 10, ‘SIajowl[[Iul ulfade T a[qe], Jo suolsuauwiq (e)
‘SALON TVIANID

r¥19 €1 (£) @10N 0919 0919 €8 L9T ¢St SoT 0019 0L 669 €89 S16 e

€1 (£) @10N 7'S9S ¥¥9S v91 ST 00T 8859 0%9 L99 1's9 0¥8 [44

8'C1S €1 (£) @10N 445 T€1S j 2 091 (1" 6 0'80S L8S §'€9 029 SLL 0z

0°29% €1 (£) @10N €79 8'19% 0% LST 0€T L8 0°LSY €€9 109 8'89 0TL 81

ALY €T (£) @10N [AN87 SOTY 69 Yyl 121 18 790¥ £8¥ LS 9'9S 059 91

709¢€ €T (£) @10N 2'09¢ 7'6S€ 9 1yT 111 SL 9'8S¢€ Y44 0%S ¥'zs §8S 1

9'8z¢ €T 8'v0¢ 7'8C¢ 0°LZ€ 19 6T (1) 1L 8'€Te SLE 80§ £6v 0zs 49

9LT €T 9¥ST YLLT 9LT 9S 911 S6 9 0'€LT 1Z¢€ L'LY 9% Sty 1) 8

2'eee €l L7202 z'eee S'1ee 18 0Tl 29 09 T'6ere 09¢ [ 4 L'6€ 08¢ 8

YILT €l ST 1LT L0LT LY L6 (4% 18 €891 90¢ 9'9¢€ 0'SE 0ze 9

444" 1 2'8¢1 444" 8'EV1 154 L6 18 6% €TVl 8L1 0'S€ 7'EE 08¢ S

9LTT 12 €701 89T1 1911 LE 78 87 9y €Y1 9Y1 8'1¢ 20¢€ SS2T 4

60T 0T 106 TH0T €01 LE 6L 144 544 9101 €€er z0€ 9'8¢ 0€C %€

1%4 (A4 o1 6'LL 7’16 L'06 [45 8L 54 1574 6'88 LT1T 9'8¢2 0'LT 0Tz €
61 9L 8 L'29 7'SL YL [45 SL 8¢ LE 04 00T 7'ST 6'€C 06T A4

LT €9 8 §Zs §29 619 6C 89 €€ [4% €09 8 €7 L0C 591 4
a 0 4 ‘adig [(9) a10N] g g [(s) =10N] A A A [(¥) a10n] X ) [(¥) 0 SdN
qoypos  ‘euely pue q ‘padde7  ‘Buippom I “oeN  ‘pedder  ‘Buippem iy ‘qny Jo  quiof de1 -(f) sejoN]  ‘@8uepy ‘az1g
Jjo papeaay], aSuepy ‘Suipam wnwiuiy ~— 39}20§  ‘papeaay] Suipom 193D0S 9PaN J9folerq  SSOWYIIYL 5 Jo adig

ypdag aloq paddeq 19008 Juo-dis ISuag /uo-diis ‘Suipfom wnwiulp ‘qSuel] Jo JI9)9wWel[ [EUIWON
-19)uno) Jjo /329N wnwiui ~— peaJay] /papealy] JIaywey) sfowydIyL  IpIsmQ
wnwiuiy aJog jo Suipom WNWIUIA jo nuIruIp
snipey Suruuidag
JI3UI0) REVEL (¢
alog qny ySnoay], yiduag qny
91 ST i4} €T 1 1 (1) 6 8 L 9 S 14 € 4 T

(pauo)) sabueyy pog sse1) Jo suojsusunq 11 1qe]

87

(L1)


https://asmenormdoc.com/api2/?name=ASME B16.5 2017.pdf

ASME B16.5-2017

pEN
~1aseyaand ayy Aq payads asIMIaYI0 Ssa[uN paysiuInj ale sazis a1oqasay ], "Aldde 75/
pue 0T SAN S9ZIS Ul 0F 9[NPaYDS fe duwes a3 .18 SUOISUIWIP [[em pIepuels -odid [[em parepuels.1oj WO T 9£d NSV ul uaald se adid Jo s1arawerp apisti ay3 03 puodsall
“6’9teled a9as ‘sa

319 "eded

‘9 2an31,] 99s ‘sSuroey 1ay30 Jo sjuawadinbal oy {(padde 1daoxa) aoej pasiel ww-z paysiuing Aremnsdal 10j84e pajel

10y 7'¢"9 "eqed 99§ Y31y 20€) _Jm_m._ 9U3INOYIIM SSIUDIY3 UOISUSWIP /7 973 .10 Wil-Z sn[d SSaUDIY} UOISUSWIP /7 [y 93 IOY3IS 9¢ ABUI 908 JB[) 3], "90BJ 1B BT IIM Y

ouand ay3 Aq paymads aq o], ()
‘eded Ul SeJURID[O], “Id[[EWS

100 ¢ T uwnjoy ursuoisuawiq (9)
ueyj papeaayl jo peaiyy 104 (g)
995 ‘[9A3q pus Zuipem 1oy (%)
hsny suorsuawip agueyy ayl, (g)
"SUOIDLIISAL [eUOIPpE

o1 ddns aq Aew sa8ueyyasay], (7)
‘(pauod) SALON

(p.auo)) sabuery 0g SseY) 0 suoisuawIq TT d1qeL

88


https://asmenormdoc.com/api2/?name=ASME B16.5 2017.pdf

ASME B16.5-2017

TABLE STARTS ON NEXT PAGE

89



https://asmenormdoc.com/api2/?name=ASME B16.5 2017.pdf

ASME B16.5-2017

Table 12 Dimensions of Class 300 Flanged Fittings

BB
|<— AA AA AA
I‘AA - | " HH " HH ™ HH ™
HH
- ! 00%
il | > |
T T BB ¥
AA 1 JJ 1 | _
HH | cc
\ = = L—— KK
Elbow Long Radius 45-deg Elbow T Tee Cross
Elbow
x A
GG GG v‘;\z\ &Zv
NN NN <
EE N
LL FF
M+M
T C 90 deg
FF _ Eccentric A i
MM 45-deg Lateral Reducer Reducer True “Y”
1 2 3 4 5 6 7 8 9 10 11 1P
Ring Joint
2-mm Raised«Face (Flange Edge) [Note (4)] [Notq (4)]
Center-
to- Short Contact
Contact Center- Center- Surface-
Surface of to- Center- Long to- to- Cenfer-
Raised. (/Contact to- Center- Contact Contact | to-End
Minimum Face.) "Surface of Contact to- Surface of Surface Elbpw,
Thickness Elbow, Raised Surfaceof Contact Raised of Tde,
Outside of Minimum Inside Tee, Face Raised Surfaceof Face Raised Crdgss,
Nominal Diameter Flange, Wall Diameter| . Cross, Long Face Raised Lateral Face arld
Pipe of ty Thickness of and Radius 45-deg Face and Reducer,| Trud “Y,”
Size Flange, [Notes (1)- of Fitting, Fitting, | True “Y,” Elbow, Elbow, Lateral, True “Y,” GG HH
NPS o 1 tm d AA BB cc EE FF [Note (5)]| [Notq (6)]
1 125 15.9 4.8 25 102 127 57 165 51 114 108
1% 135 17.5 4.8 32 108 140 64 184 57 114 114
1Y%, 155 19.1 4.8 38 114 152 70 216 64 114 141
2 165 20.7 6.4 51 127 165 76 229 64 127 135
2Y, 190 23.9 6.4 64 140 178 89 267 64 140 148
3 210 270 7.1 76 152 197 89 279 76 152 140
3%, 230 28.6 7.4 89 165 216 102 318 76 165 173
4 255 30.2 7.9 102 178 229 114 343 76 178 146
5 280 33.4 9.5 127 203 260 127 381 89 203 211
6 320 35.0 9.5 152 216 292 140 445 102 229 244
8 380 39.7 11.1 203 254 356 152 521 127 279 2
10 445 46.1 12.7 254 292 419 178 610 140 305 300
12 520 49.3 14.3 305 330 483 203 698 152 356 338
14 585 52.4 15.9 337 381 546 216 787 165 406 389
16 650 55.6 17.5 387 419 610 241 876 190 457 427
18 710 58.8 19.0 432 457 673 254 952 203 483 465
20 775 62.0 20.6 483 495 737 267 1029 216 508 505
24 915 68.3 23.8 584 572 864 305 1206 254 610 583
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Table 12 Dimensions of Class 300 Flanged Fittings (Cont'd)

" ea

IN

(~€—|
=

s | t

Flanged Fitting

Round Base

Four bolt holes

<—W—>|
> $_f
> | oy
—s5—]

Square Base

o

e

' R
¥ [ Hjeu) ¢
Y
S
Base Elbow Base Tee
13 14 15 16 17 18 19 20 21 22 23 1
Base Drilling
Ring Joint [Note (5)] [Note (11)]
Short Diameter
enter- Center- of Round
o-End  Center- Long to-End Base or Thickness
Long to-End  Center- Lateral Width of of Bolt
Radius  45-deg  to-End and End-to- |+ Center-  Square Base, Thickness Circle or Diameter
lbow, Elbow, Lateral, True “Y,” End to-Base,R Base, T of Ribs, Bolt of Nominal
J KK LL MM Reducer,| [Notes S [Notes (7)- U Spacing, Drilled | Pipe Size,
[Note (7)] [Note (7)] [Note (7)] [Note (7)} NN (7)-(9)] [Note (7)] (10)] [Note (7)] w Holes NPS
133 64 171 57 1
146 70 191 6% 1%,
159 76 222 70 . 1Y%,
173 84 237 71 114 133 19 13 98.4 A 2
186 97 275 71 121 133 19 13 98.4 % 2%,
205 97 287 84 133 156 21 16 114.3 7/8 3
224 110 325 84 143 156 21 16 114.3 A 3%,
268 135 389 97 171 190 25 19 149.2 A 5
300 148 452 110 190 190 25 19 149.2 7/8 6
364 160 529 135 229 254 32 22 200.0 8
427 186 618 148 267 254 32 22 200.0 7/8 10
491 211 706 160 305 318 36 25 269.9 A 12
554 224 795 173 343 318 36 25 269.9 A 14
618 249 884 198 375 318 36 29 269.9 7/8 16
681 262 960 211 413 381 41 29 330.2 1 18
746 276 1038 225 454 381 41 32 330.2 1 20
875 316 1218 265 527 444 48 32 387.4 11/8 24
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Table 12 Dimensions of Class 300 Flanged Fittings (Cont'd)

GENERAL NOTES:

(@
(b)
(0)
(d)
(e)
@)
(8)
(h)

(i) Ford
NOTES:
(1) The
(2) The
(3) The
thes
(4) For
(5) For
(6) The
dim
fort
dim
(7) The
(8) For
9)

(11) The

Dimensions of Table 12 are in millimeters. For dimensions in inch units, refer to Mandatory Appendix II, Table 1I-12.
For tolerances, see section 7.
For facings, see para. 6.4.

For fl

ange bolt holes, see para. 6.5 and Table 8.

For spot facing, see para. 6.6
For intersecting centerlines, center-to-contact surface, and center-to-end dimensions of side outlet fittings, see para. 6.2.4.

For ¢

For r¢inforcement of certain fittings, see para. 6.1.1.

thickness without the raised face height. See para. 6.3.2 for additional restrictions.

othdr facings, see Figure 6.

redycing base elbows, orders shall specify whether the base shall be opposite the larger or smaller opening.

Basgs shall be plain faced unless otherwise specified, and the center-to-b@se”dimension R shall be the finished dimension.
(10) Basgs may be cast integral or attached as weldments at the option ofithe’ manufacturer.

bases of these fittings are intended for support in compression-and are not to be used for anchors or supports in tension or shear.

-t0- -t0- i ree elhows, see para 625

Fains, see para. 6.12.

e fittings may be supplied with a flat face flange. The flat face may be either the full t; dimension thickness plus 2 mm @rthe t; dime
fhickness of the flange dimension illustrated is for regularly furnished 2-mm raised face (except lapped); for thickness requireme

thickness of flange minimum dimensions for loose flanges, Table 9, size NPS 3% and smaller, are slightly heavier than for flang
P fittings that are reinforced by being cast integral with the body of fitting.

Center-to-contact surface and center-to-end dimensions of reducing fittings, see para. 6.2.3.

fontact surface-to-contact surface and end-to-end dimensions of reducers and eccentric reducers, see para. 6.2.3.

e dimensions apply to straight sizes only (see paras. 6.2.3 and 6.4.2.2). For center-to-end dimensions of reducing fittings or end-t:

he largest opening, and add the proper height to provide for the ring joint groove applying to each flange. See Table 5 for ring joint f}
nsions.

base dimensions apply to all straight and reducing sizes.

educing fittings, the size and center-to-face dimension of base are determinedby-the size of the largest opening of fittings. In the c:

hsion

hts of

PS on

-end

nsions of reducers, use center-to-contact surface or contact surface-to-contact surfacedimeénsions of 2-mm raised face (flange ¢dge)

hcing

se of
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(17) Table 13 Templates for Drilling Class 400 Pipe Flanges
(0]
Y | K | .
- ! A Il G 0O0O0EEEnn ML
\L >
S Point height [Note (1)]
Elange Stud-Bolt With Nuts
1 2 3 4 5 6 7 8 9
Length of Bolts,
Drilling [Notes (2), (3)] [Notes lil], (4]
Nominal Outside Diameter Diameter Male and
Pipe Diameter of Bolt of Bolt Number Diameter 7-mm Female/
Size, of Flange, Circle, Holes, of of Bolts, Raised Tongue Ring
NPS 0 w in. Bolts in. Face and Groove Joint
P
%
1
IA
™ Use Class 600 dimensions in thesessizes
2
DY,
3
B
4 255 200.0 1 7/8 140 135 140
5 280 235.0 1 7/8 145 135 145
6 320 269.9 1 12 7/8 150 145 150
8 380 330.0 11/8 12 1 170 165 170
10 445 387.4 1Y, 16 1% 190 185 190
12 520 450.8 1% 16 1Y, 205 195 205
14 585 514.4 1% 20 1Y, 210 205 210
16 650 571.5 1Y% 20 1% 220 215 220
18 710 628.6 1Y% 24 1% 230 220 230
20 775 685.8 1% 24 1Y%, 240 235 250
22 840 743.0 1%, 24 1% 255 250 260
24 915 812.8 1% 24 1%, 265 260 280
GENERAL NOTES:
(a) Pimensions ofTable 13 are in millimeters, except for diameters of bolts and bolt holes, which are in inch units. For dimensions in finch units,
efer to Mdpdgtory Appendix II, Table 1I-13.
(b) For other\dimensions, see Table 14.
NOTES:
(1) Theilength of the stud bolt does not include the height of the points. See para. 6.10.2.

(2) For flange bolt holes, see para. 6.5.
(3) For spot facing, see para. 6.6.

(4) Bolt lengths not shown in the table may be determined in accordance with Nonmandatory Appendix C (see para. 6.10.2).
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Table 14 Dimensions of Class 400 Flanges

XI[Note (1)]

4_0_,9\

XI[Note (1)]

e

i
/ I\
T te |Y it 14
Y f
1 L I
o (0]
Threaded Slip-On Welding
X[Note (1)]
B
)
o
Lapped
| X
|<—Ah—>|
| o |
[ | B Y
B I
I | I | —
Blind | 0 |
Welding Neck
1 2 3 4 5 6 7 8 9 10 11 12 13 1H
Length Through, Hub Bore Corner
Bore
Hub Diam. Minimum Radius
Beginning Thread of
Oytside Min. of Chamfer Length Lapped Minijnum
Nom. Dfam. Thickness Diam. Welding Threaded Min. Flange Count¢rbore
Pipe of of of Neck, Threaded/ Welding Flange, Slip- Min. Welding and Threpded
Size, Flange, Flange, Hub, Ap Slip-On, Lapped, Neck, T On, Lapped, Neck, Pipe, Flanpge,
NPS (4] t X [Note (2}] Y Y Y [Note (3)] B B B r q
1
7
%
1
1%
1Y, Use Class 600 dimensions in these sizes [Note (4)]
2
2%
3
3%
4 55 35.0 146 114.3 51 51 89 37 116.1 116.8 Note (5) 11 11y.6
5 280 38.1 178 141.3 54 54 102 43 143.8 144.5 Note (5) 11 144.4
6 320 413 206 168.3 57 57 103 46 170.7 1714 Note (5) 13 171.4
8 380 47.7 260 219.1 68 68 117 51 2215 222.2 Note (5) 13 222.2
10 445 54.0 321 273.0 73 102 124 56 2762 2774 Note (5) 13 276.2
12 520 57.2 375 3238 79 108 137 61 327.0 3282 Note (5) 13 328.6
14 585 60.4 425 355.6 84 117 149 64 359.2 360.2 Note (5) 13 360.4
16 650 63.5 483 406.4 94 127 152 69 4105 411.2 Note (5) 13 411.2
18 710 66.7 533 457.0 98 137 165 70 461.8 4623 Note (5) 13 462.0
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Table 14 Dimensions of Class 400 Flanges (Cont'd)

1 2 3 4 5 6 7 8 9 10 11 12 13 14
Length Through Hub Bore Corner
Bore
Hub Diam. Minimum Radius
Beginning Thread of
Outside Min. of Chamfer Length Lapped Minimum
Nom. Diam. Thickness Diam. Welding Threaded Min. Flange Counterbore
Pipe of of of Neck, Threaded/ Welding  Flange, Slip- Min. Welding and Threaded
Size} Flange, Flange, Hub, Ap Slip-On, Lapped, Neck, T On, Lapped, Neck, Pipe, Flange,
NPY 0 t X  [Note (2)] Y Y Y [Note (3)] B B B r Q
20 775 69.9 587 508.0 102 146 168 74 513.1 5144 Note (5) 13 512.8
22 840 731 640 22.0 108 152 171 564.4 565.2  Note (5) 13
24 915 76.2 702 610.0 114 159 175 83 616.0 616.0 Notei5) 13 614.4
GENERAL NOTES:
(a) DPimensions of Table 14 are in millimeters, except for the diameter of bolts and bolt holes, which are in inch uni€s/For dimensions infinch units,
efer to Mandatory Appendix II, Table II-14.
(b) For tolerances, see section 7.
(c) For facings, see para. 6.4.
(d) For flange bolt holes, see para. 6.5 and Table 13.
(e) For spot facing, see para 6.6.
(f) For reducing threaded and slip-on flanges, see Table 6.
(g) Blind flanges may be made with or without hubs at the manufacturer’s option.
(h) For reducing welding neck flanges, see para 6.8.
NOTES:
(1) This dimension is for the large end of the hub, which may be straight or tapexred. Taper shall not exceed 7 deg on threaded, slip-¢n, socket-
yvelding, and lapped flanges. This dimension is defined as the diameter at the intersection between the hub taper and back face of|the flange.

(2)
(3
4
(5

For welding end bevel, see para. 6.7.

For thread of threaded flanges, see para. 6.9.

ocket welding flanges may be provided in NPS %, through NFS;2%, using Class 600 dimensions.
[0 be specified by the purchaser.
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Table 15 Templates for Drilling Class 600 Pipe Flanges and Flanged Fittings

(0]
SR | L |
i N
— ! i G E00D00DD0D MO
N N
Point height [Note (1)]
Elange Stud-Bolt With Nuts
1 2 3 4 5 6 7 8 9
Length of Bolts,
L
Drilling [Notes (2), (3)] [Notes (1), (4]
Nominal Outside Diameter Diameter Male and
Pipe Diameter of Bolt of Bolt Number Diameter 7-mm Femaley
Size, of Flange, Circle, Holes, of of Bolts, Raised Tongue Ring
NPS o w in. Bolts in. Face andvGroove Jgint
% 95 66.7 % 4 A 75 70 75
A 115 82.6 A 4 % 90 85 90
1 125 88.9 A 4 % 90 85 90
1%, 135 98.4 % 4 % 95 90 95
1% 155 114.3 A 4 ¥, 110 100 110
2 165 127.0 A 8 A 110 100 110
2%, 190 149.2 A 8 Y 120 115 120
3 210 168.3 /A 8 v/ 125 120 125
3% 230 184.2 1 8 A 140 135 140
4 275 215.9 1 8 A 145 140 145
5 330 266.7 1Y% 8 1 165 160 165
6 355 292.1 1% 12 1 170 165 170
8 420 349.2 1Y, 12 1Y% 190 185 195
10 510 431.8 1% 16 1Y, 215 210 415
12 560 489.0 1% 20 1Y, 220 215 420
14 605 527.0 1Y% 20 1% 235 230 435
16 685 603.2 1% 20 1Y% 255 250 455
18 745 6540 1%, 20 1% 275 265 475
20 815 723.9 1%, 24 1% 285 280 490
22 870 277.7 1% 24 1%, 305 410
24 940 838.2 2 24 1% 330 325 335
GENERAL|NOTES:
(a) Dimemsions of,Table 15 are in millimeters, except for the diameters of the bolts and bolt holes, which are expressed in inch unitg. For
dimerjsions in.dnch units, refer to Mandatory Appendix II, Table II-15.
(b) For other ‘dithénsions, see Table 16.
NOTES:

(1) The length of the stud bolt does not include the height of the points (see para 6.10.2).

(2) For flange bolt holes, see para. 6.5.
(3) For spot facing, see para 6.6.

(4) Bolt lengths not shown in the table may be in accordance with Nonmandatory Appendix C (see para. 6.10.2).
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Table 17 Templates for Drilling Class 900 Pipe Flanges and Flanged Fittings

(0]
w
N | ' ‘ L ‘
i LN
— ! i G E00DO0DEnD MO
N\ o -
Point height [Note (1)]
Elange Stud-Bolt With -Nuts
1 2 3 4 5 6 7 8 9
Length of Bolts}
L
Nofminal Outside Drilling [Notes (2), (3)] [Notes (1), (4)]
Ripe Diameter Diameter of Diameter of
Size, of Flange, Bolt Circle, Bolt Holes, Number of Diameter of 7-mm Maletand Female/
INPS o w in. Bolts Bolts, in. Raised Face Teofgue and Groove Ring Joint
%
%
1
1 Use Class 1500 dimensions in thesé€ sizes
4
&2
2
s
3 240 190.5 1 8 A 145 140 145
4 290 235.0 1Y, 8 1% 170 165 170
5 350 279.4 1% 8 1%, 190 185 190
6 380 317.5 1% 12 1% 190 185 195
8 470 393.7 1% 12 1% 220 215 220
10 545 469.9 1'% 16 1% 235 230 235
12 610 533.4 1Y, 20 1% 255 250 255
14 640 558.8 1% 20 1% 275 265 280
16 705 616,0 1%, 20 1% 285 280 290
18 785 6858 2 20 1% 325 320 335
20 855 749.3 2% 20 2 350 345 360
24 1,040 901.7 2% 20 2%, 440 430 455
GENERAL NOTES:
(a) DPimensions of Tablé 17 are in millimeters, except for diameters of bolts and bolt holes, which are in inch units. For dimensions in finch units,
efer to Mafidatory Appendix II, Table 1I-17.
(b) For other\dimensions, see Tables 18 and 19.
NOTES:
(1) Thedeéength of the stud bolt does not include the height of the points (see para 6.10.2).

(2) For flange bolt holes, see para. 6.5.
(3) For spot facing, see para. 6.6.
(4) Bolt lengths not shown in the table may be determined in accordance with Nonmandatory Appendix C (see para. 6.10.2).
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Table 18 Dimensions of Class 900 Flanges

X [Note (1)] X[Note (1)]
=y ——

i
/ I\
T te |Y it 14
Y f
L 1 L I
o (0]
Threaded Slip-On Welding
X[Note (1)]
B
1
%_ ' l W }E
o
Lapped
| X
|<—Ah—>|
| o |
[ | B Y
B I
I | I | —
Blind | 0 |
Welding Neck
1 2 3 4 5 6 7 8 9 10 11 12 13 14t
Length ThroughhHub Bore Corner
Bore
Hub Diam. Radius
Beginning Minimum of
Outside of Chamfer Thread Lapped Minijnum
Nom. Djam. Min. Diam. Welding Length Min. Flange CounteE'bore
Pipe of Thickness  of Neck, Threaded/ Welding Threaded Slip- Min. Welding and Threpded
Size, Flange, of Flange, Hub, Ap Slip-On, Lapped, Neck, Flange, T On, Lapped, Neck, Pipe, Flange,
NPS (] t X  [Note (23} Y Y Y [Note (3)] B B B r
1
3
A
1
1Y, Use Class 1500 dimensions in these sizes [Note (4)]
1%
2
2%,
3 240 38.1 127 88.9 54 54 102 42 90.7 91.4 Note (5) 10 9p.2
4 290 44.5 159 114.3 70 70 114 48 116.1 116.8 Note (5) 11 11y.6
5 350 50.8 190 141.3 79 79 127 54 143.8 144.4 Note (5) 11 144.4
6 380 55.6 235 168.3 86 86 140 58 170.7 1714  Note (5) 13 171.4
8 470 63.5 298 219.1 102 114 162 64 2215 2222  Note (5) 13 222.2
10 545 69.9 368 273.0 108 127 184 72 2762 2774  Note (5) 13 276.2
12 610 79.4 419 323.8 117 143 200 77 327.0 3282  Note (5) 13 328.6
14 640 85.8 451 355.6 130 156 213 83 359.2  360.2  Note (5) 13 360.4
16 705 88.9 508 406.4 133 165 216 86 4105 4112  Note (5) 13 411.2
18 785 101.6 565 457.0 152 190 229 89 4618 4623  Note (5) 13 462.0
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Table 18 Dimensions of Class 900 Flanges (Cont'd)

1 2 3 4 5 6 7 8 9 10 11 12 13 14
Length Through Hub Bore Corner
Bore
Hub Diam. Radius
Beginning Minimum of
Outside of Chamfer Thread Lapped Minimum
Nom. Diam. Min. Diam. Welding Length Min. Flange Counterbore
Pipe of Thickness  of Neck, Threaded/ Welding Threaded Slip- Min. Welding and Threaded
Size} Flange, of Flange, Hub, Ap Slip-On, Lapped, Neck, Flange, T On, Lapped, Neck, Pipe, Flange,
NP{ 0 t X  [Note (2)] Y Y Y [Note (3)] B B B r Q
20 855 108.0 622 508.0 159 210 248 93 513.1 514.4 Note (5) 13 512.8
24 1,040 139.7 749 610.0 203 267 292 102 616.0 616.0 Note (5) 13 614.4
GENERAL NOTES:
(a) Pimensions of Table 18 are in millimeters. For dimensions in inch units, refer to Mandatory Appendix II, Tabte 11-18.
(b) For tolerances, see section 7.
(c) For facings, see para. 6.4.
(d) For flange bolt holes, see para. 6.5 and Table 17.
(e) For spot facing, see para 6.6.
(f) For reducing threaded and slip-on flanges, see Table 6.
(g) Blind flanges may be made with or without hubs at the manufacture’s option.
(h) For reducing welding neck flanges, see para. 6.8.
NOTES:
(1) This dimension is for the large end of the hub, which may be straight or tapered. Taper shall not exceed 7 deg on threaded, slip-¢n, socket-
yelding, and lapped flanges. This dimension is defined as the diameter at the intersection between the hub taper and back face ofthe flange.

(2)
(3
4
(5)

For welding end bevel, see para. 6.7.

For thread of threaded flanges, see para. 6.9.

ocket welding flanges may be provided in NPS %, through NPS 2%;ysing Class 1500 dimensions.
[o be specified by the purchaser.
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Table 19 Templates for Drilling Class 1500 Pipe Flanges

o

w .

S

N\

Elange
4

N\ —
Point height [Note (1)]

Stud Bolt With Nuts.

1 2 3 4 5 6 7 8 9
Length of Bolts,
L
Outside Drilling [Notes (2), (3)] [Notes (1), (4)]
Nomingl Diameter Diameter of Diameter of Diameter of
Pipe Sizp, of Flange, Bolt Circle, Bolt Holes, Number of Bolts, 7-mm Male and<Eemale/
NPS 0 w in. Bolts in. Raised Face Tonglue’and Groove Ring J¢int
K 120 82.6 7 4 A 110 100 110
% 130 88.9 A 4 A 115 110 119
1 150 101.6 1 4 A 125 120 125
1Y, 160 111.1 1 4 A 125 120 125
1% 180 123.8 1Y% 4 1 140 135 140
2 215 165.1 1 8 A 145 140 145
2% 245 190.5 1% 8 1 160 150 160
3 265 203.2 1Y, 8 i 180 170 180
4 310 241.3 1% 8 1Y, 195 190 195
5 375 292.1 1% 8 1Y, 250 240 250
6 395 317.5 1% 12 1% 260 255 269
8 485 393.7 1%, 12 1% 290 285 300
10 585 482.6 2 12 1% 335 330 345
12 675 571.5 2% 16 2 375 370 385
14 750 635.0 2% 16 2Y, 405 400 425
16 825 704.8 2% 16 2% 445 440 4709
18 915 774.7 2% 16 2%, 495 490 529
20 985 8318 3% 16 3 540 535 565
24 1170 990:6 3% 16 3% 615 610 650
GENERAL|NOTES:
(a) Dimemsions of Tablex]Q.are in millimeters, except for the diameters of the bolts and bolt holes, which are in inch units. For dimensions ir] inch
units,|refer to Mdndatory Appendix II, Table II-19.
(b) For other diménsidns, see Table 20.
NOTES:
(1) The lgngthof the stud bolt does not include the height of the points (see para. 6.10.2).

(2) For flange bolt holes, see para. 6.5.
(3) For spot facing, see para. 6.6.

(4) Bolt lengths not shown in the table may be determined in accordance with Nonmandatory Appendix C (see para. 6.10.2).
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Table 21 Templates for Drilling Class 2500 Pipe Flanges

o
1%
N | ' ‘ L ‘
i LN
— ! i G E00DO0DEnD MO
N\ o -
Point height [Note (1)]
Elange Stud-Bolt With Nuts
1 2 3 4 5 6 7 8 9
Length of Bdlts,
L
Outside Drilling [Notes (2), (3)] [Notes(1),(4)]
Ngminal Diameter Diameter of Diameter of Diameter 7-mm
Pige Size, of Flange, Bolt Circle, Bolt Holes, Number of of Bolts, Raised Male'and Female/
NPS 0 w in. Bolts in. Face Tongue and Groove Ring Joint
% 135 88.9 A 4 % 120 115 120
A 140 95.2 A 4 % 125 120 125
1 160 108.0 1 4 A 140 135 140
1% 185 130.2 1% 4 1 150 145 150
1Y%, 205 146.0 1Y, 4 1% 170 165 170
2 235 171.4 1Y% 8 1 180 170 180
2% 265 196.8 1Y, 8 1% 195 190 205
3 305 228.6 1% 8 1Y, 220 215 230
4 355 273.0 1% 8 1Y%, 255 250 260
5 420 323.8 1% 8 1%, 300 290 310
485 368.3 2% 8 2 345 335 355
550 438.2 2% 12 2 380 375 395
10 675 539.8 2% 12 2Y, 490 485 510
12 760 619.1 27 12 2%, 540 535 560
GENERAL NOTES:
(a) Pimensions of Table 21 are in millimeters, except for diameters of bolts and bolt holes, which are in inch units. For dimensions in finch units,
efer to Mandatory Appendix II, Table II-21.
(b) For other dimensions, see Tahle 22.
NOTES:
(1) The length of the stud bolt/does not include the height of the points (see para. 6.10.2).
(2) For flange bolt holes, see para. 6.5.
(3) For spot facing, se€‘para. 6.6.
(4) Bolt lengths not'shown in the table may be determined with Nonmandatory Appendix C (see para. 6.10.2).
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Table 22 Dimensions of Class 2500 Flanges

X[Note (1)] X[Mote (1)
——a—
S _%\ A
% AN
' i
L 1
(0] O
Threaded Lapped
(NPS 1/, to 21/, Only)
| X
|<—Ah—>|
| o |
| ! B \ 4
i i
1 I | | I | _
Blind | 0 |
Welding Néck
2 3 4 5 6 7 8 9 10 11 12 13
Length Through Hub Bore Corner
Hub Diam. Minimtm Bore
Beginning Thread Radius of
Oytside of Chamfer Length Lapped  Minimym
Nom. Diam. Min. Welding Threaded Flange Counterlore
Pipe of Thickness Diam. Neck, Welding Flange, Min. Welding and Threaded
Size, Flpnge, of Flange, ofHub, Ap Threaded, Lapped, Neck, T Lapped, Neck, Pipe, Flange,
NPS 0 t X  [Note (2)] Y Y Y [Note 3)] B B r Q
1/2 135 30.2 43 21.3 40 40 73 29 229 Note (4) 3 23.6
% 140 31.8 51 26.7 43 43 79 32 28.2 Note (4) 3 29.0
1 160 35.0 57 33.4 48 48 89 35 34.9 Note (4) 3 35.8
114 185 38.1 73 42.2 52 52 95 39 43.7 Note (4) 5 44.4
11/2 P05 44.5 79 48.3 60 60 111 45 50.0 Note (4) 6 50.6
2 P35 50.9 95 60.3 70 70 127 51 62.5 Note (4) 8 63.5
21/2 P65 57.2 114 73.0 79 79 143 58 75.4 Note (4) 76.2
3 B05 66.7 133 88.9 92 168 91.4 Note (4) 10
4 B55 76.2 165 13443 108 190 116.8 Note (4) 11
5 120 92.1 203 141.3 130 229 144.4 Note (4) 11
6 185 108.0 235 168.3 152 273 171.4 Note (4) 13
8 650 127.9 305 219.1 178 318 222.2 Note (4) 13
10 b75 1654 375 273.0 229 419 277.4 Note (4) 13
12 V60 184.2 441 323.8 254 464 328.2 Note (4) 13
GENERAL|NOTES)
(a) Dimenpsions of Table 22 are in millimeters, except for diameters of bolts and bolt holes, which are in inch units. For dimensions in inch finits,
refer to Mandatory Appendix II, Table II-22.
(b) For tolerances, see section 7.
(c) For facings, see para. 6.4.
(d) For flange bolt holes, see para. 6.5 and Table 21.
(e) For spot facing, see para 6.6.
(f) For reducing threaded and slip-on flanges, see Table 6.
(g) Blind flanges may be made with or without hubs at the manufacturer’s option.

(h)

For reducing welding neck flanges, see para 6.8.

NOTES:
(1) This dimension is for the large end of the hub, which may be straight or tapered. Taper shall not exceed 7 deg on threaded and lapped flanges.
This dimension is defined as the diameter at the intersection between the hub taper and back face of the flange.
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Table 22 Dimensions of Class 2500 Flanges (Cont'd)

NOTES (Cont'd):

(2) For welding end bevel, see para. 6.7.

(3) For thread of threaded flanges, see para. 6.9.
(4) To be specified by the purchaser.
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MANDATORY APPENDIX |
THREADING OF PIPE FOR AMERICAN NATIONAL STANDARD
THREADED FLANGES

The le|
sufficien|
with cojf
and fitt
thread iy
to ASMH

In Clag
the hub
ASME B
of inter
taper th
threads

When
assembl
end ofth|
the flang
are imp

hgth of external taper threads in ASME B1.20.1 is
t to provide a satisfactory joint when assembled
responding internal taper threads in couplings
ngs. In this Standard, the length of internal
Classes 150, 300, and 400 flanges also conforms
B1.20.1.
s 600 and higher rated flanges, the length through
may exceed the length for internal threads in
[.20.1. Where this occurs, the extended length
hal threads follows the taper of the standard
reads. Therefore, the diameters of the extra
pare smaller than those shown in ASME B1.20.1.
threaded flanges conforming to this Standard are
bd with threaded-end pipe, it is intended that the
e pipe be reasonably close to the mating surface of
e. To meet this intent, the following requirements
sed on the mating pipe and external thread:

(a) Pipe to be threaded into flanges of Class 60
higher rating shall be Schedule 80 or. hedvier in
thickness.

(b) The length of external effectivé)thread on the
end shall be greater than specifi¢din ASME B1.20.1. W
tested with the standard ring.gage, the pipe end {
project beyond the gage by/the distance specifie
Table [-1, subject to a¢tolerance of one thread pitc
provided in ASME B1{20.1.

(c) The extra thi€ads shall continue the taper spec
in ASME B1.2041) se'that the pitch diameter of the thre:
the pipe end\is'less than specified therein.

D or
wall

bipe
hen
hall
d in
h as

fied
dat

(d) Itisrecommended that power equipment be fised

to assemble threaded joints having longer than stan
taper threads, in order to bring the pipe end close td
flange face.

lard
the
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Table I-1 Projection of Threaded Pipe End Through a Ring Gage

ASME B16.5-2017

Classes
150, 300, 400 Class 600 Class 900 Class 1500 Class 2500
Number Number Projection Number Projection Number Projection Number Projection
of of of of of

NPS Turns Turns mm in. Turns mm in. Turns mm in. Turns mm in.
A 1) 3Y, 6.4 0.25 7 12.7 0.50
% (1) 5 9.5 0.38 7 12.7 0.50

1 (1) 5 111 0.44 7Y% 16.5 0.65
1L 6 5 11.1 0.44 7% 16,5 0.65
14 1 5 11.1 0.44 7Y 16.5 0.65

2 (D 11.1 5 111 0.44 7Y% 16.5 0.65
2% 5 15.9 0.62 3 25.4 1.00

3 1 3.2 0.12 3 9.5 0.38

3 1 3.2 0.12

4 €)) 1Y%, 4.8 0.19 3Y, 11.1 0.44

5 €)) 1% 48 0.19 3%, 11.1 0.44

6 €)) 1% 4.8 0.19 3%, 11.1 0.44

8 (D 2 6.4 0.25 4 12.7 0.50

1 (@8] 3 9.5 0.38 5 15.9 0.62

17 (@8] 3 9.5 0.38 5 15.9 0.62

14 1) 3 9.5 0.38 6 19.0 0.75

1 1) 3 9.5 0.38 6 19.0 075

1 1) 3 9.5 0.38 6 19.0 0.75

2 m 3 9.5 0.38 6 190, 0.75

24 1) 3 9.5 0.38 6 19:0 0.75

NOTE: (1) Use taper pipe thread per ASME B1.20.1 for these-sizes.
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MANDATORY APPENDIX I
PRESSURE-TEMPERATURE RATINGS AND DIMENSIONAL DATA
FOR CLASSES 150, 300, 400, 600, 900, 1500, AND 2500 FLANGES

The p
listed in|
listed in|
1.1 thro

Table
ture rat
kPa) and

Table
cotermi
units fo
tempera

Fessure-temperature ratings for the materials
Table 1A and covered by this Standard are as

Tables 2-1.1 through 2-3.19 and Tables II-2-
hgh 11-2-3.19 of this Appendix.

2-1.1 through 2-3.19 have pressure-tempera-
ngs using bar units for pressure (1 bar =100
| degrees Celsius units for temperature.
[1-2-1.1 through 11-2-3.19 of this Appendix have
hous pressure-temperature ratings using psi
I pressure and degrees Fahrenheit units for
fure.

AND CLASSES 150 AND 300 FLANGED FITTINGS IN
U.S. CUSTOMARY UNITS

All tabulated pressures are gage préssures. Other ta
and figures included in this Appendix provide dimensi
data in U.S. Customary units-for the following:

(a) Classes 150, 300, 400, 600, 900, 1500, and 2
flanges

(b) Classes 150<4and 300 flanged fittings

Nonmandatory Appendix E includes dimensional

bles
bnal

500

Hata

for Classes 4005600, 900, 1500, and 2500 flanged fittings

for information.
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Figure 11-6 End Flange Facings and Their Relationship to Flange Thickness and Center-to-End and
End-to-End Dimensions

AL BB, L, cle: AA, BB, CC, etc.
[Notes {1}, (2)]
s » [Notes (1), (2}
471'{45 | +t,r*.|
i Y
G106 inraisedtase ™ 0% M [+ 0.19 in.ﬂ—l}e n
;iggizggle;u,lrgsgig { Small female face F ‘Mw_. |
R .
300 unless otherwise —-'--"'—"_J fon end of pipe}
ordered ]
e
o 025 in—> |t Reage 13)
250N, e
. . Large or small
0.25 in. raised face * lomgug fags T
furnished on Classes ﬁ i
400 and higher A ,_-/--_4—-( = EE)(])tes A, T R A ”
unless otherwise i tSmaII {_arge Srr&all £
ordered [ o E onHe tonge Iaanrge E
LEramSTEl 0.25 in—» e 3 Large or small mng_u; 3
n?ale face L \% groove face é
T [Notes (4) 8
[Nates (4}, (6}] T T = ' =
s R F\’t—' 3 (53] T 3
Small Large KiNote ()] YOOV 7
male male | Note {3) “~Small “Large Sncliall
grdave groove an
Large or small }_‘0.19 in large
temale face Al ;\ groove
[Nates (4}, (5] W_ Ry joint | Jet |
K {Note (6}] X Wi % face -3
Small Large Note (3) T 1
female female KMNate ()] p || JEES———
0.25 in;
Small male face skl |" HH, JJ, KK, etc.—>
{on end aof pipe) [Notes {1}, {21] !
Sy
Note (3)

End Flange Facings
Flange Thickness and Center-to-End Dimensions
Classes 150 through 2500

—» = {[Nate (8]

Raised face T

o
=

— b —

—»| (=1 [Nate {8}]

s S .

Ring joint ¢
face
K[Note (9}] T

P

/
"

Lap Joint Stub End
Facings and Thickness
Lapped Joints

GENERAL NOTE: Dimensions are in inches. For dimensions in millimeters, refer to Figure 6.
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Figure 11-6 End Flange Facings and Their Relationship to Flange Thickness and Center-to-End and
End-to-End Dimensions (Cont'd)

NOTES:

(1) See paras. 6.2 and 6.4.

(2) See Tables II-7 through I1-22.

(3) For small male and female joints, care should be taken in the use of these dimensions to ensure that the inside diameter of the pipe fitting is
small enough to permit sufficientbearing surface to prevent crushing of the gasket (see Table I1-4). This applies particularly on lines where the
joint is made on the end of the pipe. Threaded companion flanges for small male and female joints are furnished with plain face and are
threaqred-withAmrericar Natiomat-Starmdard—ockmut-FhreadNPSH-

(4) See Thble I1-4 for dimensions of facings (other than ring joint) and Table II-5 for ring joint facing.

(5) Large|male and female faces and large tongue and groove are not applicable to Class 150 because of potential dimensionakconflicts.

(6) See Thble 11-4.

(7) See Thble II-5.

(8) See pjpra. 6.4.3.

(9) See ppra. 6.4.3.5 and Table II-5.
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Figure 11-7 Bevel for Wall Thicknesses t From 0.19 in. to

GE
(2

(b)
O]

0.88 in. Inclusive

—>0.25-in.{<
min.

1:3 max. slope _

Figure 11-8 Bevel for Wall Thicknesses t Greater Than
0.88 in.

—>10.25-in.{<«—
min.

1:3 max. slope

37.5 deg \ e
+2.5 deg -

Y A
ty
X

D.06 in. = 0.03 in.|

45-deg max.
A

A B X

Welding Ends
(Welding Neck Flanges, No Backing Rings)

nominal outside diameter of pipe
nominal inside diameter of pipe

nominal wall thickness of pipe

= diameter of hub (see dimensional tables)

o U™
1

NERAL NOTES:

imensions are in inches. For dimensions in millimeters, refer to
figures 7 and 8.

ee paras. 6.7, 6.8, and 7.4 for details and tolerances.

ee Figures 11-9 and 1I-10 for additional details,of'welding ends.

(d) When the thickness of the hub at the bevel is greater than that of

(e

®
(8)

{he pipe to which the flange is joined and the additional thickness
is provided on the outside diameter, a taper weld having a slope
hot exceeding 1 to 3 may be used, orj.alternatively, the greater
utside diameter may be tapered atthe same maximum slope or
ess, from a point on the welding bevel equal to the outside
iameter of the mating pipe. Similarly, when the greater thickness
is provided on the inside 6f the flange, it shall be taper-bored from
the welding end at asslope not exceeding 1 to 3. When flanges
overed by this Stahdard are intended for services with light wall,
higher strength pipe, the thickness of the hub at the bevel may be
reater than thratof the pipe to which the flange is joined. Under
these conditions, a single taper hub may be provided, and the
utsidévdiameter of the hub at the base (dimension X ) may
Iso be/modified. The additional thickness may be provided
n €ither inside or outside or partially on each side, but the

TOdeg = 2.5 deg ——]
0.12 R min. radius l/,
37.5deg + 2.5 deg —__ //

s
+ i_ /4*|n.

0.06 in. = 0.03in.

45—(§eg max.

A B X

Welding Ends
(Welding Neck Flanges, No Backing Rings)
='nominal outside diameter of pipe
nominal inside diameter of pipe
= nominal wall thickness of pipe
= diameter of hub (see dimensional tables)

> A >
1

GENERAL NOTE: Please see Figure 1I-7 General Notes.

total additional thickness shall not exceed one-half times the
nominal wall thickness of intended mating pipe (see Figures
1 through 3).

The hub transition from the A diameter to the X diameter shall fall
within the maximum and minimum envelope outlined by the 1:3
max. slope and solid line.

For welding end dimensions, refer to ASME B16.25.

The 0.25-in. min. dimension applies only to the solid line
configuration.
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Figure 11-9 Inside Contour for Use With Rectangular Figure 11-10 Inside Contour for Use With Taper Backing
Backing Ring Ring
30-deg max. \V
\
T ! ) T 10 deg \
T o 0.22-in. min.
c B \ 0.12-in., 1-min. radius
i i 0.5-in. min. [Note (1)] i
Welding Ends
Welding Ends (Welding Neck Flanges)
(Welding Ne?:k Flanges) A = nominal outside diameter of welding end, in.
B = nominal inside diameter of pipe (-4 -2t), in.
A = nominal outside diameter of welding end, in. C=4-0031 - 1.756<0.010 in.
B = nominal inside diameter of' pipe (- 4 - 2¢t), in. T = nominal wallthickness of pipe
761 =4- (_)'0?1 _lllgftk_ 0'012 . 0.031 in. = minus telerance on outside diameter of pipe to ASTM
= nominal wall thickness of pipe A106,-6t.
0.031 ip. = minus tolerance on outside diameter of pipe to ASTM 1.75¢ = 87%%/of nominal wall (permitted by ASTM 4106,
178 = ‘2;96(; etcf. inal wall itted by ASTM A106 etcf) multiplied by 2 to convert into terms of diarmeter
Pt = /2% of nominal wall (permitted by ’ 0.010 in, = plus tolerance on diameter C (see para. 7.5.3)
etc.) multiplied by 2 to convert into terms of diameter
0.010 ip. = plus tolerance on diameter C (see para. 7.5.3)
GENERAL NOTES:
GENERALINOTES: (a).\Dimensions are in inches. For dimensions in millimeters, refer to
Di . T hes. For di . . il f Figures 9 and 10.
@) F_1me mgns e:jrell(;l inches. For dimensions in millimeters, refer to {6) 0.5-in. depth based on use of 0.75-in-wide backing ring.
b Slgur s a:7 6é 475 for detail d tol (c) See paras. 6.7, 6.8, and 7.5 for details and tolerances.
(b) See pliras. 7, 6.6, and /.5 for .etal s an to_ erances. . (d) See Figures II-7 and II-8 for welding end details of welding|neck
(c) See Figures II-7 and II-8 for welding end details of welding,heck flanges
flanggs. . (e) For dimensions, see ASME B16.25.
(d) For djmensions, see ASME B16.25.
NOTE: (1) 0.5-in. depth based on use of 0.75-in.-wide backing ring.
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Figure II-11 Thread Length for Connection Tapping Figure 1I-13 Bosses for Connections
,4— J

-

Connection Thread Length
Size, NPS T, in.
3/3 0.41 Connection MinimumMBoss
1 Size, NPS Diameéter, J, ir}.
) 0.53 3 ”
Y, 0.55 /% 1'?
1 0.68 3/2 L (5)
1Y, 0.71 7 L7
; -
2 0.76 1/ 4 :
1% 2.75
GENERAL NOTE: See paras. 6.12.2, 6.12.5, and 6.12.6. 2 3.38

NOTE: (1) In no case shall the effective length of thread T be less than
that §hown in the table above. These lengths are equal to the effective
thredd length of external pipe threads (ASME B1.20.1).

GENERAL NOTE:See para. 6.12.5.

Figure 11-14 Butt Welding for Connections
Figure 11-12 Socket Welding for Connections

e

— A

Lo

10.06 min.
Minimum GENERAL NOTE: See paras. 6.12.4 and 6.12.5.
Diameter

of Minimum

Connection Socket, Depth,

Size, NPS A, in. B, in.
% 0.69 0.19
Y 0.86 0.19
% 1.06 0.25
1 1.33 0.25
1Y, 1.68 0.25
1% 1.92 0.25
2 2.41 0.31

GENERAE NOTESee paras. 6.123, 6,125, ad 6.12.0.
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Table I1-2-1.1 Pressure-Temperature Ratings for Group 1.1 Materials

Nominal Designation Forgings Castings Plates
C-Si A105 (1) A216 Gr. WCB (1) A515 Gr. 70 (1)
C-Mn-Si A350 Gr. LF2 (1) A516 Gr. 70 (1), (2)
C-Mn-Si A537 CL. 1 (3)
C-Mn-Si-V A350 Gr. LF6 Cl. 1 (4)
3%Ni A350 Gr. LF3
Working Pressures by Classes, psig
Class

Tenmp., °F 150 300 400 600 900 1500 2500

-20 [to 100 285 740 985 1,480 2,220 3,705 6,170
200 260 680 905 1,360 2,035 3,395 5,6$5
300 230 655 870 1,310 1,965 3,270 5,4%0
400 200 635 845 1,265 1,900 3,170 5,280
500 170 605 805 1,205 1,810 3,015 5,025
600 140 570 755 1,135 1,705 2,840 4,730
650 125 550 730 1,100 1,650 2,745 4,575
700 110 530 710 1,060 1,590 2,655 4,45
750 95 505 675 1,015 1,520 2,535 4,230
800 80 410 550 825 1,235 2,055 3,430
850 65 320 425 640 955 1,595 2,655
900 50 230 305 460 690 1,150 1,915
950 35 135 185 275 410 685 1,145

1,000 20 85 115 170 255 430 715
NOTES:
(1) Upon|prolonged exposure to temperatures above 800°F, theccarbide phase of steel may be converted to graphite. Permissible buft not

rec

onjmended for prolonged use above 800°F.

(2) Not t¢ be used over 850°F.
(3) Not t¢ be used over 700°F.
(4) Not t¢ be used over 500°F.
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Table 11-2-1.2 Pressure-Temperature Ratings for Group 1.2 Materials

Castings

Plates

C-Mn-Si A216 Gr. WCC (1)
C-Mn-Si A352 Gr. LCC (2)
C-Mn-Si-V A350 Gr. LF6 Cl. 2 (3)
2Y,Ni A352 Gr. LC2 A203 Gr. B (1)
3Y%Ni A352 Gr. LC3 (2) A203 Gr. E (1)
Working Pressures by Classes, psig
Class
Temp., °F 150 300 400 600 900 1500 2500
-20 to 100 290 750 1,000 1,500 2,250 3,750 6,250
200 260 750 1,000 1,500 2,250 3,750 6,250
300 230 730 970 1,455 2,185 3/640 6,070
400 200 705 940 1,405 2,110 3,520 5,865
500 170 665 885 1,330 1,995 3,325 5,540
600 140 605 805 1,210 1,815 3,025 5,040
650 125 590 785 1,175 1,765 2,940 4,905
700 110 555 740 1,110 1,665 2,775 4,630
750 95 505 675 1,015 1,520 2,535 4,230
800 80 410 550 825 1,235 2,055 3,430
850 65 320 425 640 955 1,595 2,655
900 50 225 295 445 670 1,115 1,855
950 35 135 185 275 410 685 1,145
1,000 20 85 115 170 255 430 715
NOTES:
(1) Upon prolonged exposure to temperatures above 800°E,\the carbide phase of steel may be converted to graphite. Permissibjle but not

(2)
(3

ecommended for prolonged use above 800°F.
Not to be used over 650°F
Not to be used over 500°F.
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Table 11-2-1.3 Pressure-Temperature Ratings for Group 1.3 Materials

Forgings

Castings

Plates

C-Si A352 Gr. LCB (1) A515 Gr. 65 (2)
C-Mn-Si A516 Gr. 65 (2), (3)
2Y%Ni A203 Gr. A (2)
3YNi A203 Gr. D (2)
Cc-%Mo A217 Gr. WC1 (4)-(6)
c-Y%Mo A352 Gr. LC1 (1)
Working Pressures by Classes, psig
Class
Temp|, °F 150 300 400 600 900 1500 2500
-20 to| 100 265 695 930 1,395 2,090 3,480 5,805
200 255 660 880 1,320 1,980 3,300 5,505
300 230 640 850 1,275 1,915 3,190 5,315
400 200 615 820 1,230 1,845 3,075 5,125
500 170 585 780 1,175 1,760 2,930 4,885
600 140 550 735 1,105 1,655 2,755 4,595
650 125 535 710 1,065 1,600 2,665 4,440
700 110 510 685 1,025 1,585 2,560 4,270
750 95 475 635 955 1,430 2,385 3,970
800 80 390 520 780 1,175 1,955 3,255
850 65 300 400 595 895 1,490 2,485
900 50 200 270 405 605 1,010 1,685
950 35 135 185 275 410 685 1,145
1,000 20 85 115 170 255 430 715
NOTES:
(1) Not t¢ be used over 650°F.
(2) Upon|prolonged exposure to temperatures above 800°K,;~the carbide phase of steel may be converted to graphite. Permissible buft not
reconjmended for prolonged use above 800°F.
(3) Not t¢ be used over 850°F
(4) Upon|prolonged exposure to temperatures abave 875°F, the carbide phase of steel may be converted to graphite. Permissible bult not
reconjmended for prolonged use above 875°F.

(5) Use nprmalized and tempered materialionly.

(6) The dgliberate addition of any elemefit pot listed in ASTM A217, Table 1 is prohibited, except that calcium (Ca) and manganese (Mn) m

added

for deoxidation.

hy be
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Table 11-2-1.4 Pressure-Temperature Ratings for Group 1.4 Materials

Nominal Designation

Forgings

Castings

Plates

C-Si A515 Gr. 60 (1)
C-Mn-Si A350 Gr. LF1 CL. 1 (1) A516 Gr. 60 (1), (2)
Working Pressures by Classes, psig
Class

Temp., °F 150 300 400 600 900 1500 2500
-20 to 100 235 615 825 1,235 1,850 3,085 5,145
200 215 565 755 1,130 1,695 2,830 4715

300 210 545 725 1,090 1,635 2,725 41545

400 200 525 700 1,055 1,580 2,635 4390

500 170 500 670 1,005 1,505 2,510 4185

600 140 475 630 945 1,420 2,365 31945

650 125 455 610 915 1,370 2,285 31805

700 110 440 590 885 1,325 2,210 31685

750 95 430 570 855 1,285 2,140 31565

800 80 370 495 740 1,110 1,850 31085

850 65 300 400 595 895 1,490 21485

900 50 170 230 345 515 855 11430

950 35 135 185 275 410 685 1145

1,000 20 85 115 170 255 430 715

NOTES:
(1) VUpon prolonged exposure to temperatures above 800°F, the carbide phase of steel may be converted to graphite. Permissibjle but not

(2

ecommended for prolonged use above 800°F.
Not to be used over 850°F.
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Table 11-2-1.5 Pressure-Temperature Ratings for Group 1.5 Materials

Nominal Designation

C-%Mo A182 Gr. F1 (1) A204 Gr. A (1)
C-"%4Mo A204 Gr. B (1)
Working Pressures by Classes, psig
Class

Temp., °F 150 300 400 600 900 1500 2500
-20 to 100 265 695 930 1,395 2,090 3,480 5,805
200 260 695 930 1,395 2,090 3,480 5,805
300 230 685 915 1,375 2,060 3,435 5,725
400 200 660 885 1,325 1,985 3,310 5,520
500 170 640 855 1,285 1,925 3,210 5,350
600 140 605 805 1,210 1,815 3,025 5,040
650 125 590 785 1,175 1,765 2,940 4,905
700 110 570 755 1,135 1,705 2,840 4,730
750 95 530 710 1,065 1,595 2,660 4,430
800 80 510 675 1,015 1,525 2,540 4,230
850 65 485 650 975 15460 2,435 4,060
900 50 450 600 900 1,350 2,245 3,745
950 35 280 375 560 845 1,405 2,345
1,000 20 165 220 330 495 825 1,370

NOTE: (1) Upon prolonged exposure to temperatures above 875°F, the carbide phase of carbon-molybdenum steel may be converted to gray
Permissible but not recommended for prolonged use above 875°F.
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Nominal Designation Forgings Castings Plates
YCr-Y,Mo A182 Gr. F2 (1)
Ni-%Cr-"4Mo A217 Gr. WC4 (1)-(3)
3, Ni-¥,Cr-1Mo A217 Gr. WC5 (2), (3)
Working Pressures by Classes, psig
Class
Temp., °F 150 300 400 600 900 1500 2500
-20 to 100 290 750 1,000 1,500 2,250 3,750 6,250
200 260 750 1,000 1,500 2,250 3,750 6,250
300 230 730 970 1,455 2,185 3,640 6,070
400 200 705 940 1,410 2,115 35630 5,880
500 170 665 885 1,330 1,995 3,325 5,540
600 140 605 805 1,210 1,815 3,025 5,040
650 125 590 785 1,175 1,765 2,940 4,905
700 110 570 755 1,135 1,705 2,840 4,730
750 95 530 710 1,065 1,595 2,660 4,430
800 80 510 675 1,015 1,525 2,540 4,230
850 65 485 650 975 1,460 2,435 4,060
900 50 450 600 900 1,350 2,245 3,745
950 35 315 420 630 945 1,575 2,630
1,000 20 200 270 405 605 1,010 1,685
1,050 160 210 315 475 790 1,315

NOT
m
(2)
(3)

ES:
Not to be used over 1,000°F.

dded for deoxidation.

Use normalized and tempered material only.
[he deliberate addition of any element not listed in ASTM A217, Table 1 is prohibited, except that calcium (Ca) and manganese (M

n) may be
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Table 11-2-1.9 Pressure-Temperature Ratings for Group 1.9 Materials
Nominal Designation Forgings Castings Plates
1Y,cr-4Mo A217 Gr. WC6 (1)-(3)
1Y,Cr-%%Mo-Si A182 Gr. F11 CL 2 (1), (4)

Working Pressures by Classes, psig

A387 Gr. 11 CL 2 (4)

Class

Temp., °F 150 300 400 600 900 1500 2500
-20 to 100 290 750 1,000 1,500 2,250 3,750 6,250
200 260 750 1,000 1,500 2,250 3,750 6,250

300 230 720 965 1,445 2,165 3,610 6,015

400 200 695 925 1,385 2,080 3,465 5,775

500 170 665 885 1,330 1,995 3,325 5,540

600 140 605 805 1,210 1,815 3,025 5,040

650 125 590 785 1,175 1,765 21940 4,905

700 110 570 755 1,135 1,705 2,840 4,730

750 95 530 710 1,065 1,595 2,660 4,430

800 80 510 675 1,015 1525 2,540 4,230

850 65 485 650 975 1460 2,435 4,060

900 50 450 600 900 1,350 2,245 3,745

950 35 320 425 640 955 1,595 2,655

1,000 20 215 290 430 650 1,080 1,800
1,050 145 190 290 430 720 1,200
1,100 95 130 190 290 480 800
1,150 65 85 130 195 325 545
1,200 40 58 80 125 205 345

NOTES:

(1) Use nprmalized and tempered material only.

(2) Not t¢ be used over 1,100°F.

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

(4) Permissible but not recommended for prolonged use above 1,100°F.
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Table 11-2-1.10 Pressure-Temperature Ratings for Group 1.10 Materials

Nominal Designation Forgings Castings Plates
2Y,Cr-1Mo A182 Gr. F22 CL 3 (1) A217 Gr. WC9 (2)-(4) A387 Gr. 22 Cl. 2 (1)
Working Pressures by Classes, psig
Class
Temp., °F 150 300 400 600 900 1500 2500
-20 to 100 290 750 1,000 1,500 2,250 3,750 6,250
200 260 750 1,000 1,500 2,250 3,750 6,250
300 230 730 970 1,455 2,185 3,640 6{070
400 200 705 940 1,410 2,115 3,530 51880
500 170 665 885 1,330 1,995 3,325 51540
600 140 605 805 1,210 1,815 3,025 5{040
650 125 590 785 1,175 1,765 2,940 4905
700 110 570 755 1,135 1,705 2,840 4730
750 95 530 710 1,065 1,595 2,660 4430
800 80 510 675 1,015 1,525 2,540 4230
850 65 485 650 975 1460 2,435 4060
900 50 450 600 900 1,350 2,245 31745
950 35 385 515 775 1,160 1,930 31220
1,000 20 265 355 535 800 1,335 21230
1,050 175 235 350 525 875 1}455
1,100 110 145 220 330 550 915
1,150 70 90 135 205 345 570
1,200 40 55 80 125 205 345
NOTES:
(1) Permissible but not recommended for prolonged usefabove 1,100°F.
(2) Vse normalized and tempered material only.
(3) Not to be used over 1,100°F.
(4) The deliberate addition of any element notlisted in ASTM A217, Table 1 is prohibited, except that calcium (Ca) and manganese (Mn) may be
dded for deoxidation.
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Table 11-2-1.11 Pressure-Temperature Ratings for Group 1.11 Materials

Nominal Designation Forgings Castings Plates
c-Y%Mo A204 Gr. C (1)
Working Pressures by Classes, psig
Class

Temp., °F 150 300 400 600 900 1500 2500
-20 to 100 290 750 1,000 1,500 2,250 3,750 6,250
200 260 750 1,000 1,500 2,250 3,750 6,250

300 230 730 970 1,455 2,185 3,640 6,070

400 200 705 940 1,410 2,115 3,530 5,880

500 170 665 885 1,330 1,995 3,325 5,540

600 140 605 805 1,210 1,815 3,025 5,040

650 125 590 785 1,175 1,765 2,940 4,905

700 110 570 755 1,135 1,705 2,840 4,730

750 95 530 710 1,065 1,595 2,660 4,430

800 80 510 675 1,015 1,525 2,540 4,230

850 65 485 650 975 1460 2,435 4,060

900 50 450 600 900 1,345 2,245 3,745

950 35 280 375 560 845 1,405 2,345
1,000 20 165 220 330 495 825 1,370
1,050 165 220 330 495 825 1,370
1,100 110 145 220 330 550 915
1,150 80 110 165 245 410 685
1,200 45 60 90 135 225 370

NOTE: (1) Upon prolonged exposure to temperatures above 875°F, the carbide phase of carbon-molybdenum steel may be converted to graj
Permissible but not recommended for prolonged use above 875°F.
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Table 11-2-1.13 Pressure-Temperature Ratings for Group 1.13 Materials

Nominal Designation Forgings Castings Plates
5Cr-%Mo A182 Gr. F5a A217 Gr. C5 (1), (2)
Working Pressures by Classes, psig
Class

Temp., °F 150 300 400 600 900 1500 2500
-20 to 100 290 750 1,000 1,500 2,250 3,750 6,250
200 260 750 1,000 1,500 2,250 3,750 6,250

300 230 730 970 1,455 2,185 3,640 ,070

400 200 705 940 1,410 2,115 3,530 ,880

500 170 665 885 1,330 1,995 3,325 ,540

600 140 605 805 1,210 1,815 3,025 ,040

650 125 590 785 1,175 1,765 2,940 4,905

700 110 570 755 1,135 1,705 2,840 4,730

750 95 530 710 1,065 1,595 2,660 4,430

800 80 510 675 1,015 1,525 2,540 4,230

850 65 485 650 975 1,460 2,435 4,060

900 50 375 500 745 1,120 1,870 ,115

950 35 275 365 550 825 1,370 2,285

1,000 20 200 265 400 595 995 ,655
1,050 145 190 290 430 720 ,200
1,100 100 135 200 300 495 830
1,150 60 80 125 185 310 515
1,200 35 45 70 105 170 285

NOTES:
(1) Use normalized and tempered material only.

2

dded for deoxidation.

[he deliberate addition of any element not listed in ASTM A217, Table 1 is prohibited, except that calcium (Ca) and manganese (Mn) may be
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Table 11-2-1.14 Pressure-Temperature Ratings for Group 1.14 Materials

Nominal Designation

9Cr-1Mo A182 Gr. F9 A217 Gr. C12 (1), (2)
Working Pressures by Classes, psig
Class

Temp., °F 150 300 400 600 900 1500 2500
-20 to 100 290 750 1,000 1,500 2,250 3,750 6,250
200 260 750 1,000 1,500 2,250 3,750 6,250
300 230 730 970 1,455 2,185 3,640 6,070
400 200 705 940 1,410 2,115 3,530 5,880
500 170 665 885 1,330 1,995 3,325 5,540
600 140 605 805 1,210 1,815 3,025 5,040
650 125 590 785 1,175 1,765 2,940 4,905
700 110 570 755 1,135 1,705 2,840 4,730
750 95 530 710 1,065 1,595 2,660 4,430
800 80 510 675 1,015 1,525 2,540 4,230
850 65 485 650 975 1,460 2,435 4,060
900 50 450 600 900 1,350 2,245 3,745
950 35 375 505 755 1,130 1,885 3,145
1,000 20 255 340 505 760 1,270 2,115
1,050 170 230 345 515 855 1,430
1,100 115 150 225 340 565 945
1,150 75 100 150 225 375 630
1,200 50 70 105 155 255 430

NOTES:

(1) Use nprmalized and tempered material only.

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

added for deoxidation.

hy be
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Table 11-2-1.15 Pressure-Temperature Ratings for Group 1.15 Materials

Nominal Designation Forgings Castings Plates
9Cr-1Mo-V A182 Gr. F91 A217 Gr. C12A (1) A387 Gr. 91 Cl. 2
Working Pressures by Classes, psig
Class

Temp., °F 150 300 400 600 900 1500 2500
-20 to 100 290 750 1,000 1,500 2,250 3,750 6,250
200 260 750 1,000 1,500 2,250 3,750 6,250
300 230 730 970 1,455 2,185 3,640 6{070
400 200 705 940 1,410 2,115 3,530 5880
500 170 665 885 1,330 1,995 3,325 5540
600 140 605 805 1,210 1,815 3,025 5{040
650 125 590 785 1,175 1,765 2,940 41905
700 110 570 755 1,135 1,705 2,840 4730
750 95 530 710 1,065 1,595 2,660 41430
800 80 510 675 1,015 1,525 2,540 41230
850 65 485 650 975 1,460 2,435 4060
900 50 450 600 900 15350 2,245 3745
950 35 385 515 775 1,160 1,930 3{220
1,000 20 365 485 725 1,090 1,820 3{030
1,050 360 480 720 1,080 1,800 3{000
1,100 300 400 605 905 1,510 2515
1,150 225 295 445 670 1,115 14855
1,200 145 190 290 430 720 14200

NOT
may

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

nese (Mn)
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Table 11-2-1.17 Pressure-Temperature Ratings for Group 1.17 Materials

Nominal Designation Plates
1Cr-%Mo A182 Gr. F12 Cl. 2 (1), (2)
5Cr-"4Mo A182 Gr. F5
Working Pressures by Classes, psig
Class
Temp., °F 150 300 400 600 900 1500 2500
-20 to 100 290 750 1,000 1,500 2,250 3,750 6,250
200 260 735 980 1,470 2,210 3,680 6435
300 230 700 935 1,400 2,100 3,495 5830
400 200 670 890 1,335 2,005 3,345 5,570
500 170 645 860 1,290 1,940 3,230 5,389
600 140 605 805 1,210 1,815 3,025 5,040
650 125 590 785 1,175 1,765 2,940 4,905
700 110 570 755 1,135 1,705 2,840 4,730
750 95 530 710 1,065 1,595 2,660 4,430)
800 80 510 675 1,015 15525 2,540 4,230
850 65 485 650 975 1460 2,435 4,060
900 50 375 500 745 1,120 1,870 3,119
950 35 275 365 550 825 1,370 2,285
1,000 20 200 265 400 595 995 1,659
1,050 145 190 290 430 720 1,200
1,100 95 130 190 290 480 800
1,150 60 80 125 185 310 515
1,200 35 45 70 105 170 285

NOTES:

(1) Use nprmalized and tempered material only.
(2) Permissible but not recommended for prolonged use*above 1,100°F.
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(17) Table 11-2-1.18 Pressure-Temperature Ratings for Group 1.18 Materials
Nominal Designation Forgings Castings Plates
9Cr-2W-V A182 Gr. F92 (1)
Working Pressures by Classes, psig
Class
Temp., °F 150 300 400 600 900 1500 2500
-20 to 100 290 750 1,000 1,500 2,250 3,750 6,250
200 260 750 1,000 1,500 2,250 3,750 6,250
300 230 730 970 1,455 2,185 3,640 ,070
400 200 705 940 1,410 2,115 3,530 3,880
500 170 665 885 1,330 1,995 3,325 4,540
600 140 605 805 1,210 1,815 3,025 3,040
650 125 590 785 1,175 1,765 2,940 4,905
700 110 570 755 1,135 1,705 2,840 4,730
750 95 530 710 1,065 1,595 2,660 4,430
800 80 510 675 1,015 15525 2,540 4,230
850 65 485 650 975 1,460 2,435 4,060
900 50 450 600 900 1,350 2,245 1,745
950 35 385 515 775 1,160 1,930 3,220
1,000 20 365 485 725 1,090 1,820 3,030
1,050 20 360 480 720 1,080 1,800 3,000
1,100 20 325 430 645 965 1,610 4,685
1,150 20 275 365 550 825 1,370 4,285
1,200 20 190 275 385 575 960 1,600

NOTE: (1) Application above 1,150°F is limited to tubing of maximum outside diameter of 3% in.
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Table 11-2-2.1 Pressure-Temperature Ratings for Group 2.1 Materials

Nominal Designation

Castings

18Cr-8Ni A182 Gr. F304 (1) A351 Gr. CF3 (2) A240 Gr. 304 (1)
18Cr-8Ni A182 Gr. F304H A351 Gr. CF8 (1) A240 Gr. 304H
Working Pressures by Classes, psig
Class
Temp., °F 150 300 400 600 900 1500 2500
-20 to 100 275 720 960 1,440 2,160 3,600 6,000
200 230 600 800 1,200 1,800 3,000 5,000
300 205 540 715 1,075 1,615 2,690 4,480
400 190 495 660 995 1,490 2,485 4,140
500 170 465 620 930 1,395 2,330 3,880
600 140 440 590 885 1,325 2,210 3,680
650 125 430 575 865 1,295 2,460 3,600
700 110 420 565 845 1,265 2,110 3,520
750 95 415 550 825 1,240 2,065 3,440
800 80 405 540 810 1,215 2,030 3,380
850 65 395 530 790 1,190 1,980 3,300
900 50 390 520 780 1165 1,945 3,240
950 35 380 510 765 1,145 1,910 3,180
1,000 20 355 470 710 1,065 1,770 2,950
1,050 325 435 650 975 1,630 2,715
1,100 255 345 515 770 1,285 2,145
1,150 205 275 410 615 1,030 1,715
1,200 165 220 330 495 825 1,370
1,250 135 180 265 400 670 1,115
1,300 115 150 225 340 565 945
1,350 95 125 185 280 465 770
1,400 75 100 150 225 380 630
1,450 60 80 115 175 290 485
1,500 40 55 85 125 205 345
NOTES:
(1) At terpperatures over 1,000°FEuse-only when the carbon content is 0.04% or higher.
(2) Not t¢ be used over 800°F.
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Table 11-2-2.2 Pressure-Temperature Ratings for Group 2.2 Materials

Nominal Designation

Forgings

Castings

Plates

16Cr-12Ni-2Mo
16Cr-12Ni-2Mo
18Cr-13Ni-3Mo
19Cr-10Ni-3Mo

A182 Gr. F316 (1)

A182 Gr. F316H

A182 Gr. F317 (1)

A351 Gr. CF3M (2)
A351 Gr. CF8M (1)

A351 Gr. CG8M (3)

A240 Gr. 316 (1)

A240 Gr. 316H

A240 Gr. 317 (1)

Working Pressures by Classes, psig

Class
Temp., °F 150 300 400 600 900 1500 2300
120 to 100 275 720 960 1,440 2,160 3,600 6,000
200 235 620 825 1,240 1,860 3,095 5,160
300 215 560 745 1,120 1,680 2,795 4,660
400 195 515 685 1,025 1,540 2,570 4,p80
500 170 480 635 955 1,435 2,390 3,980
600 140 450 600 900 1,355 2,255 3,760
650 125 440 590 885 1,325 2,210 3,680
700 110 435 580 870 1,305 2,170 3,620
750 95 425 570 855 1,280 2,135 3,560
800 80 420 565 845 1,265 2,110 3,520
850 65 420 555 835 1,255 2,090 3,480
900 50 415 555 830 1,245 2,075 3,460
950 35 385 515 775 1,160 1,930 3,220
1,000 20 365 485 725 1,090 1,820 3,030
1,050 360 480 720 1,080 1,800 3,000
1,100 305 405 610 915 1,525 2,545
1,150 235 315 475 710 1,185 1,970
1,200 185 245 370 555 925 1,545
1,250 145 195 295 440 735 1,30
1,300 115 155 235 350 585 D70
1,350 95 130 190 290 480 BOO
1,400 75 100 150 225 380 b30
1,450 60 80 115 175 290 185
1,500 40 55 85 125 205 45
NOTES:
(1) At temperatures oter-I,000°F, use only when the carbon content is 0.04% or higher.
(2) Not to be used over 850°F.
(3) Not to be used-over 1,000°F.
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Table 11-2-2.3 Pressure-Temperature Ratings for Group 2.3 Materials

Nominal Designation Forgings Castings Plates
18Cr-8Ni A182 Gr. F304L (1) A240 Gr. 304L (1)
16Cr-12Ni-2Mo A182 Gr. F316L A240 Gr. 316L
18Cr-13Ni-3Mo A182 Gr. F317L
Working Pressures by Classes, psig
Class

Temp., °F 150 300 400 600 900 1500 2500

-20 to[ 100 230 600 800 1,200 1,800 3,000 5,000
200 195 510 680 1,020 1,535 2,555 4,260
300 175 455 610 910 1,370 2,280 3,800
400 160 420 560 840 1,260 2,100 3,500
500 150 395 525 785 1,180 1,970 3,280
600 140 370 495 745 1,115 1,860 3,100
650 125 365 485 730 1,095 1,825 3,040
700 110 360 480 720 1,080 1,800 3,000
750 95 355 470 705 1,060 1,765 2,940
800 80 345 460 690 1,035 1,730 2,880
850 65 340 450 675 1,015 1,690 2,820

NOTE: (1] Not to be used over 800°F.

132


https://asmenormdoc.com/api2/?name=ASME B16.5 2017.pdf

ASME B16.5-2017

Table 11-2-2.4 Pressure-Temperature Ratings for Group 2.4 Materials

Nominal Designation

Forgings

18Cr-10Ni-Ti

A182 Gr. F321 (1)

A240 Gr. 321 (1)

18Cr-10Ni-Ti A182 Gr. F321H (2) A240 Gr. 321H (2)
Working Pressures by Classes, psig
Class
Temp., °F 150 300 400 600 900 1500 2500
-20 to 100 275 720 960 1,440 2,160 3,600 6,000
200 250 650 865 1,295 1,945 3,240 51400
300 230 595 795 1,190 1,785 2,975 41960
400 200 550 735 1,105 1,655 2,760 41600
500 170 515 690 1,030 1,550 2,580 41300
600 140 485 650 975 1,460 2,435 41060
650 125 475 635 950 1,425 2,375 31960
700 110 465 620 930 1,395 2,330 3]880
750 95 460 610 915 1,375 2,290 3]820
800 80 450 600 900 1,355 2,255 3760
850 65 445 595 895 1340 2,230 31720
900 50 440 590 885 1,325 2,210 31680
950 35 385 515 775 1,160 1,930 31220
1,000 20 365 485 725 1,090 1,820 3]030
1,050 360 480 720 1,080 1,800 3]000
1,100 310 415 625 935 1,560 2]600
1,150 235 315 475 710 1,185 1970
1,200 185 245 370 555 925 1{545
1,250 140 185 280 420 705 1170
1,300 110 145 220 330 550 915
1,350 85 115 170 255 430 715
1,400 65 85 130 195 325 545
1,450 50 70 105 155 255 430
1,500 40 50 75 115 190 315
NOTES:
(1) Not to be used over 1,0002F.
(2) At temperatures over 1,000°F, use only if the material is heat treated by heating to a minimum temperature of 2,000°F.
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Table 11-2-2.5 Pressure-Temperature Ratings for Group 2.5 Materials

Nominal Designation

18Cr-10Ni-Cb
18Cr-10Ni-Cb
18Cr-10Ni-Cb
18Cr-10Ni-Cb

A182 Gr. F347 (1)
A182 Gr. F347H (2)
A182 Gr. F348 (1)

A182 Gr. F348H (2)

A240 Gr. 347 (1)
A240 Gr. 347H (2)
A240 Gr. 348 (1)

A240 Gr. 348H (2)

Working Pressures by Classes, psig

Class
Ten{p., °F 150 300 400 600 900 1500 2500
-20 fo 100 275 720 960 1,440 2,160 3,600 6,000
200 255 660 885 1,325 1,985 3,310 5,520
300 230 615 820 1,235 1,850 3,085 5,140
400 200 575 770 1,150 1,730 2,880 4,800
500 170 540 725 1,085 1,625 2,710 4,520
600 140 515 690 1,030 1,550 2/580 4,300
650 125 505 675 1,015 1,520 2,530 4,220
700 110 495 660 995 1,490 2,485 4,140
750 95 490 655 985 1475 2,460 4,100
800 80 485 650 975 1,260 2,435 4,060
850 65 485 645 970 1,455 2,425 4,040
900 50 450 600 900 1,350 2,245 3,745
950 35 385 515 775 1,160 1,930 3,220
1,000 20 365 485 725 1,090 1,820 3,030
1,050 360 480 720 1,080 1,800 3,000
1,100 325 430 645 965 1,610 2,685
1,150 275 365, 550 825 1,370 2,285
1,200 205 275 410 620 1,030 1,715
1,250 180 245 365 545 910 1,515
1,300 140 185 275 410 685 1,145
1,350 105 140 205 310 515 860
1,400 75 100 150 225 380 630
1,450 60 80 115 175 290 485
1,500 40 55 85 125 205 345
NOTES:
(1) Not t¢ be used over 1,000°F:
(2) For tgmperatures oyvér 1,000°F use only if the material is heat treated by heating to a minimum temperature of 2,000°F.
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Table 11-2-2.6 Pressure-Temperature Ratings for Group 2.6 Materials

Nominal Designation Forgings Castings Plates
23Cr-12Ni A240 Gr. 309H
Working Pressures by Classes, psig
Class

Temp., °F 150 300 400 600 900 1500 2500
-20 to 100 275 720 960 1,440 2,160 3,600 6,000
200 240 630 840 1,260 1,895 3,155 5,260

300 225 580 775 1,160 1,740 2,905 4,840

400 200 545 725 1,090 1,635 2,725 4,540

500 170 520 690 1,035 1,555 2,590 4,320

600 140 500 665 1,000 1,500 2,495 4,160

650 125 490 655 985 1,475 2,460 4,100

700 110 485 645 970 1,455 2,425 4,040

750 95 480 640 960 1,440 2,400 4,000

800 80 475 630 945 1,420 2,365 3,940

850 65 465 620 930 1,395 2,330 ,880

900 50 450 600 900 1350 2,245 3,745

950 35 385 515 775 1,160 1,930 ,220
1,000 20 365 485 725 1,090 1,820 3,030
1,050 355 470 705 1,060 1,765 2,945
1,100 260 345 520 780 1,305 2,170
1,150 190 250 375 565 945 ,570
1,200 135 185 275 410 685 ,145
1,250 105 135 205 310 515 855
1,300 75 100 150 225 375 630
1,350 60 80 115 175 290 485
1,400 45 60 90 135 225 370
1,450 35 45 70 105 170 285
1,500 25 35 50 75 130 215
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Table 11-2-2.7 Pressure-Temperature Ratings for Group 2.7 Materials

Nominal Designation Forgings Castings Plates
25Cr-20Ni A182 Gr. F310 (1), (2) A240 Gr. 310H
Working Pressures by Classes, psig
Class
Temp., °F 150 300 400 600 900 1500 2500
-20 to 100 275 720 960 1,440 2,160 3,600 6,000
200 245 635 850 1,270 1,910 3,180 5,300
300 225 580 775 1,160 1,740 2,905 4,840
400 200 540 725 1,085 1,625 2,710 4,520
500 170 515 685 1,025 1,540 2,570 4,280
600 140 495 660 990 1,485 2,470 4,120
650 125 485 645 970 1,455 2,425 4,040
700 110 480 635 955 1,435 2,390 3,980
750 95 470 625 940 1,410 2,350 3,920
800 80 465 620 930 1,395 2,330 3,880
850 65 460 610 915 1,375 2,290 3,820
900 50 450 600 900 1,350 2,245 3,745
950 35 385 515 775 1,160 1,930 3,220
1,000 20 365 485 725 1,090 1,820 3,030
1,050 355 470 705 1,060 1,765 2,945
1,100 260 345 520 780 1,305 2,170
1,150 190 250 375 565 945 1,570
1,200 135 185 275 410 685 1,145
1,250 105 135 205 310 515 855
1,300 75 100 150 225 375 630
1,350 60 80 115 175 290 485
1,400 45 60 90 135 225 370
1,450 35 45 65 100 165 275
1,500 25 35 50 75 130 215
NOTES:
(1) At terpperatures over 1,000°F, use enly when the carbon content is 0.04% or higher.
(2) Servige temperatures of 1,050°E and above should be used only when assurance is provided that grain size is not finer than ASTM lfo. 6.
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Table 11-2-2.8 Pressure-Temperature Ratings for Group 2.8 Materials

Nominal Designation

Forgings

Castings

Plates

20Cr-18Ni-6Mo
22Cr-5Ni-3Mo-N
25Cr-7Ni-4Mo-N
24Cr-10Ni-4Mo-V
25Cr-5Ni-2Mo-3Cu-N
25Cr-7Ni-3.5Mo-W-Cb

A182 Gr. F44
A182 Gr. F51 (1)
A182 Gr. F53 (1)

A351 Gr. CK3MCuN

A995 Gr. CESMN (1)
A995 Gr. CD4MCuN (1)
A995 Gr. CD3MWCuN (1)

A240 Gr. S31254
A240 Gr. $31803 (1)
A240 Gr. $32750 (1)

25C1-7Ni-3.5Mo-N-Cu-W

A182 Gr. F55 (1)

A240 Gr. S32760 (})

Working Pressures by Classes, psig

Class
Temp., °F 150 300 400 600 900 1500 3500
-20 to 100 290 750 1,000 1,500 2,250 3,750 4,250
200 260 745 990 1,490 2,230 3,720 4,200
300 230 665 890 1,335 2,000 3,335 5,560
400 200 615 820 1,230 1,845 3,070 9,120
500 170 580 775 1,160 15740 2,905 4,840
600 140 555 740 1,115 4670 2,785 4,640
650 125 545 730 1,095 1,640 2,735 4,560
700 110 540 725 1,085 1,625 2,710 4,520
750 95 530 710 1,065 1,595 2,660 4,430

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 11-2-2.9 Pressure-Temperature Ratings for Group 2.9 Materials

Nominal Designation

Castings

23Cr-12Ni A240 Gr. 309S (1)-(3)
25Cr-20Ni A240 Gr. 310S (1)-(3)
Working Pressures by Classes, psig
Class
Temp., °F 150 300 400 600 900 1500 2500
-20 to 100 275 720 960 1,440 2,160 3,600 6,000
200 240 630 840 1,260 1,895 3,155 5,260
300 225 580 775 1,160 1,740 2,905 4,820
400 200 540 725 1,085 1,625 2,710 4,520
500 170 515 685 1,025 1,540 2,570 4,280
600 140 495 660 990 1,485 2,470 4,120
650 125 485 645 970 1,455 2,425 4,040
700 110 480 635 955 1,435 2,390 3,980
750 95 470 625 940 1,410 2,350 3,920
800 80 465 620 930 1,395 2,330 3,880
850 65 460 610 915 1,375 2,290 3,820
900 50 450 600 900 1,350 2,245 3,745
950 35 385 515 775 1,160 1,930 3,220
1,000 20 340 455 680 1,020 1,695 2,830
1,050 245 325 485 730 1,215 2,030
1,100 170 230 345 515 855 1,430
1,150 125 165 245 370 615 1,030
1,200 85 115 170 255 430 715
1,250 50 70 105 155 255 430
1,300 25 35 55 80 135 230
1,350 15 25 35 50 85 145
1,400 15 20 25 40 70 115
1,450 10 15 20 30 50 85
1,500 5 10 15 20 35 55
NOTES:
(1) At tertpperatures over 1,000°F-use-only when the carbon content is 0.04% or higher.
(2) Attenmpperaturesabove 1,000%F, use only if the material is solution heat treated to the minimum temperature specified in the specificatiop, but
not Iqwer than 1,900°F, ,and quenching in water or rapidly cooling by other means.
(3) This rhaterial should bexised for service temperatures 1,050°F and above only when assurance is provided that grain size is not finer|than
ASTM No. 6.
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Table 11-2-2.10 Pressure-Temperature Ratings for Group 2.10 Materials

Nominal Designation Forgings Castings Plates
25Cr-12Ni A351 Gr. CH8 (1)
25Cr-12Ni A351 Gr. CH20 (1)
Working Pressures by Classes, psig
Class
Temp., °F 150 300 400 600 900 1500 2500
-20 to 100 260 670 895 1,345 2,015 3,360 5,600
200 210 550 735 1,100 1,650 2,750 4,580
300 195 505 675 1,015 1,520 2,530 4,220
400 185 485 645 970 1,455 2,425 4,040
500 170 470 625 940 1,410 2,350 3,920
600 140 455 610 910 1,370 2,280 3,800
650 125 445 595 895 1,340 2,230 3,720
700 110 435 580 870 1,305 2,170 3,620
750 95 420 565 845 1,265 2,110 3,520
800 80 410 545 820 %230 2,050 3,420
850 65 400 530 795 ¥,195 1,990 3,320
900 50 385 510 770 1,150 1,920 3,200
950 35 370 495 740 1,110 1,850 3,080
1,000 20 340 450 675 1,015 1,690 4,820
1,050 290 390 585 875 1,455 4,430
1,100 225 295 445 670 1,115 1,855
1,150 170 230 345 515 855 1,430
1,200 130 175 260 390 650 1,085
1,250 100 135 200 300 495 830
1,300 80 105 160 235 395 655
1,350 60 80 125 185 310 515
1,400 45 60 90 135 225 370
1,450 30 40 60 95 155 255
1,500 25 35 55 80 135 230
NOTE: (1) At temperatures over~1,000°F, use only when the carbon content is 0.04% or higher.
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Table 11-2-2.11 Pressure-Temperature Ratings for Group 2.11 Materials

Nominal Designation Plates
18Cr-10Ni-Cb A351 Gr. CF8C (1)
Working Pressures by Classes, psig
Class

Temp., °F 150 300 400 600 900 1500 2500
-20 to 100 275 720 960 1,440 2,160 3,600 6,000
200 255 660 885 1,325 1,985 3,310 5,520
300 230 615 820 1,235 1,850 3,085 5,140
400 200 575 770 1,150 1,730 2,880 4,800
500 170 540 725 1,085 1,625 2,710 4,520
600 140 515 690 1,030 1,550 2,580 4,300
650 125 505 675 1,015 1,520 2530 4,220
700 110 495 660 995 1,490 2,485 4,140
750 95 490 655 985 1,475 2,460 4,100
800 80 485 650 975 1,460 2,435 4,060
850 65 485 645 970 1,455 2,425 4,040
900 50 450 600 900 1,350 2,245 3,745
950 35 385 515 775 1,160 1,930 3,220
1,000 20 365 485 725 1,090 1,820 3,030
1,050 360 480 720 1,080 1,800 3,000
1,100 310 415 625 935 1,560 2,600
1,150 210 280 420 625 1,045 1,745
1,200 150 200 300 455 755 1,255
1,250 115 150 225 340 565 945
1,300 75 100, 150 225 375 630
1,350 50 70 105 155 255 430
1,400 40 55 80 125 205 345
1,450 30 40 60 95 155 255
1,500 25 35 55 80 135 230

NOTE: (1) At temperatures over 1,0009, use’only when the carbon content is 0.04% or higher.
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Table 11-2-2.12 Pressure-Temperature Ratings for Group 2.12 Materials

Nominal Designation Forgings Castings Plates
25Cr-20Ni A351 Gr. CK20 (1)
Working Pressures by Classes, psig
Class

Temp., °F 150 300 400 600 900 1500 2500
-20 to 100 260 670 895 1,345 2,015 3,360 5,600
200 210 550 735 1,100 1,650 2,750 4,580
300 195 505 675 1,015 1,520 2,530 4,220
400 185 485 645 970 1,455 2,425 4,040
500 170 470 625 940 1,410 2,350 3,920
600 140 455 610 910 1,370 2,280 3,800
650 125 445 595 895 1,340 2,230 3,720
700 110 435 580 870 1,305 2,170 3,620
750 95 420 565 845 1,265 2,110 3,520
800 80 410 545 820 1,230 2,050 3,420
850 65 400 530 795 %195 1,990 3,320
900 50 385 510 770 1,150 1,920 3,200
950 35 370 495 740 1,110 1,850 3,080
1,000 20 340 450 675 1,015 1,690 4,820
1,050 325 435 650 975 1,630 4,715
1,100 290 390 585 875 1,455 4,430
1,150 250 335 500 750 1,250 4,085
1,200 205 275 410 615 1,030 1,715
1,250 165 220 330 495 825 1,370
1,300 120 160 240 360 600 1,000
1,350 80 110 165 245 410 685
1,400 55 75 110 165 275 455
1,450 40 50 75 115 190 315
1,500 25 35 55 80 135 230

NOTE: (1) At temperatures over 1,000°F, use only when the carbon content is 0.04% or higher.
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Table 11-2-3.1 Pressure-Temperature Ratings for Group 3.1 Materials

Nominal Designation

Forgings

Castings

Plates

35Ni-35Fe-20Cr-Cb

B462 Gr. N08020 (1)

B463 Gr. N08020 (1)

Working Pressures by Classes, psig

Class
Temp., °F 150 300 400 600 900 1500 2500
-20 to 100 290 750 1,000 1,500 2,250 3,750 6,250
200 260 740 990 1,485 2,225 3,710 6,180
300 230 710 945 1,420 2,130 3,550 5,920
400 200 680 910 1,365 2,045 3,410 5,680
500 170 655 875 1,310 1,965 3,275 5,460
600 140 605 805 1,210 1,815 3,025 5,040
650 125 590 785 1,175 1,765 2,944, 4,905
700 110 570 755 1,135 1,705 2,840 4,730
750 95 530 710 1,065 1,595 2,660 4,430
800 80 510 675 1,015 1,525 2,540 4,230
NOTE: (1) Use annealed material only.

Table 11-2-3.2 Pressure-Temperature Ratings for Group 3.2 Materials

Noninal Designation

Forgings

Castings

Plates

99.0Ni B564 Gr. N02200 (1) B162 Gr. N02200 (1)
Working Pressures by Classes, psig
Class
Tenyp., °F 150 300 400 600 900 1500 2500
-20 fo 100 185 480 640 960 1,440 2,400 4,000
200 185 480 640 960 1,440 2,400 4,000
300 185 480 640 960 1,440 2,400 4,000
400 185 480 640 960 1,440 2,400 4,000
500 170 455 605 905 1,360 2,270 3,780
600 140 415 550 825 1,240 2,065 3,440
NOTE: (1) Use annealed material only.
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Table 11-2-3.3 Pressure-Temperature Ratings for Group 3.3 Materials

Nominal Designation

Forgings Castings

Plates

99.0Ni-Low C B162 Gr. N02201 (1)
Working Pressures by Classes, psig
Class

Temp., °F 150 300 400 600 900 1500 2500
-20 to 100 90 240 320 480 720 1,200 2,000
200 90 230 305 460 690 1,150 1,920
300 85 225 300 450 675 1,130 1,480
400 85 225 300 450 675 1,130 1,480
500 85 225 300 450 675 1,130 1,480
600 85 225 300 450 675 1,130 1,480
650 85 225 300 445 670 1,415 1,460
700 85 225 300 445 670 1,115 1,460
750 85 220 295 440 660 1,105 1,440
800 80 215 290 430 650 1,080 1,400
850 65 210 280 420 635 1,055 1,160
900 50 205 275 415 620 1,030 1,720
950 35 195 260 395 590 985 1,440
1,000 20 190 255 380 570 950 1,980
1,050 80 110 165 245 410 485
1,100 70 90 135 205 345 370
1,150 50 70 105 155 255 430
1,200 40 55 80 125 205 345

NOTE: (1) Use annealed material only.

Table 11-2-3.4 Pressure-Temperature Ratings for Group 3.4 Materials

Nominal Designation

Forgings Castings

Plates

67Ni-30Cu B564 Gr. N04400 (1) B127 Gr. N04400 (1)
Working Pressures by Classes, psig
Class

Temp., °F 150 300 400 600 900 1500 2500

-20 to 100 230 600 800 1,200 1,800 3,000 5,000
200 200 525 700 1,050 1,575 2,630 4,880
300 190 490 655 980 1,470 2,450 4,080
400 180 475 630 945 1,420 2,365 3,p40
500 170 475 630 945 1,420 2,365 3,p40
600 140 475 630 QAL 1,/1’)0 ’7,’.2&': QI 40
650 125 475 630 945 1,420 2,365 3,940
700 110 470 625 940 1,410 2,350 3,920
750 95 465 620 930 1,395 2,330 3,880
800 80 460 610 915 1,375 2,290 3,820
850 65 375 505 755 1,130 1,885 3,145
900 50 275 365 550 825 1,370 2,285

NOTE: (1) Use annealed material only.
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Table 11-2-3.5 Pressure-Temperature Ratings for Group 3.5 Materials

Nominal Designation

72Ni-15Cr-8Fe

B564 Gr. N06600 (1)

B168 Gr. N06600 (1)

Working Pressures by Classes, psig

Class

Temp., °F 150 300 400 600 900 1500 2500
-20 to 100 290 750 1,000 1,500 2,250 3,750 6,250
200 260 750 1,000 1,500 2,250 3,750 6,250

300 230 730 970 1,455 2,185 3,640 6,070

400 200 705 940 1,410 2,115 3,530 5,880

500 170 665 885 1,330 1,995 3,325 5,540

600 140 605 805 1,210 1,815 3,025 5,040

650 125 590 785 1,175 1,765 2,940 4,905

700 110 570 755 1,135 1,705 2,840 4,730

750 95 530 710 1,065 1,595 2,660 4,430

800 80 510 675 1,015 1,525 2,540 4,230

850 65 485 650 975 1,460 2,435 4,060

900 50 450 600 900 1,350 2,245 3,745

950 35 365 485 725 1,090 1,815 3,030

1,000 20 240 320 480 720 1,200 2,000
1,050 155 205 310 465 770 1,285
1,100 105 135 205 310 515 855
1,150 75 100 150 225 375 630
1,200 70 90 135 205 345 570

NOTE: (1) Use annealed material only.
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Table 11-2-3.6 Pressure-Temperature Ratings for Group 3.6 Materials

Nominal Designation

Forgings

Castings

Plates

33Ni-42Fe-21Cr

B564 Gr. N08800 (1)

B409 Gr. N08800 (1)

Working Pressures by Classes, psig

Class

Temp., °F 150 300 400 600 900 1500 2500
-20 to 100 275 720 960 1,440 2,160 3,600 6,000
200 255 665 885 1,330 1,995 3,325 5,540

300 230 640 850 1,275 1,915 3,190 5,20

400 200 620 825 1,240 1,860 3,095 5160

500 170 600 805 1,205 1,805 3,010 520

600 140 590 785 1,175 1,765 2,940 4,p00

650 125 580 770 1,155 1,735 2,890 4,820

700 110 570 755 1,135 1,705 2,840 430

750 95 530 710 1,065 1,595 2,660 4430

800 80 510 675 1,015 1,525 2,540 4,30

850 65 485 650 975 1,460 2,435 4060

900 50 450 600 900 1,350 2,245 3745

950 35 385 515 775 1,160 1,930 3,220

1,000 20 365 485 725 1,090 1,820 3,030
1,050 360 480 720 1,080 1,800 3,000
1,100 325 430 645 965 1,610 2,685
1,150 275 365 550 825 1,370 2,285
1,200 205 275 410 620 1,030 115
1,250 145 190 290 430 720 1,00
1,300 70 90 135 205 345 570
1,350 55 75 110 165 275 155
1,400 40 50 75 115 190 B15
1,450 335 45 70 105 170 P85
1,500 25 35 55 80 135 230

NOTE: (1) Use annealed material only:
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Table 11-2-3.7 Pressure-Temperature Ratings for Group 3.7 Materials

Nominal Designation

Forgings Castings

65Ni-28Mo-2Fe
64Ni-29.5Mo-2Cr-2Fe-Mn-W

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

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

Working Pressures by Classes, psig

Class
Temp., °F 150 300 400 600 900 1500 2500
-20 to 100 290 750 1,000 1,500 2,250 3,750 6,250
200 260 750 1,000 1,500 2,250 3,750 6,250
300 230 730 970 1,455 2,185 3,640 6,070
400 200 705 940 1,410 2,115 3,530 5,880
500 170 665 885 1,330 1,995 3,325 5,540
600 140 605 805 1,210 1,815 3,025 5,040
650 125 590 785 1,175 1,765 27940 4,905
700 110 570 755 1,135 1,705 2,840 4,730
750 95 530 710 1,065 1,595 2,660 4,430
800 80 510 675 1,015 1,525 2,540 4,230

NOTE: (1) Use solution annealed material only.

146



https://asmenormdoc.com/api2/?name=ASME B16.5 2017.pdf

ASME B16.5-2017

Table 11-2-3.8 Pressure-Temperature Ratings for Group 3.8 Materials

Nominal Designation Forgings Castings Plates
54Ni-16Mo-15Cr B462 Gr. N10276 (1), (2) B575 Gr. N10276 (1), (2)
60Ni-22Cr-9Mo-3.5Cb B564 Gr. N06625 (3)-(5) B443 Gr. N06625 (3)-(5)
62Ni-28Mo-5Fe B333 Gr. N10001 (1), (6)
70Ni-16Mo-7Cr-5Fe B434 Gr. N10003 (3)
61Ni-16Mo-16Cr B575 Gr. N06455 (1), (6)
42Ni-21.5Cr-3Mo-2.3Cu B564 Gr. N08825 (3), (7) B424 Gr. N08825 (3), (7)
55N}-21Cr-13.5Mo B462 Gr. N06022 (1), (2), (8) B575 Gr. N06022 (1), (2),48
55N1-23Cr-16Mo-1.6Cu B462 Gr. N06200 (1), (6) B575 Gr. N06200 (1), (6)

Working Pressures by Classes, psig
Class
Temp., °F 150 300 400 600 900 1500 2500
-20 to 100 290 750 1,000 1,500 2,250 3,750 6,450
200 260 750 1,000 1,500 2,250 3,750 6,450
300 230 730 970 1,455 2,185 3,640 6,470
400 200 700 930 1,395 2,095 3,490 5,420
500 170 665 885 1,330 1,995 3,325 5,440
600 140 605 805 1,210 1,815 3,025 5,440
650 125 590 785 1,175 1,765 2,940 4,905
700 110 570 755 1,135 1,705 2,840 4,730
750 95 530 710 15065 1,595 2,660 4,430
800 80 510 675 1,015 1,525 2,540 4,430
850 65 485 650 975 1,460 2,435 4,460
900 50 450 600 900 1,350 2,245 3,45
950 35 385 515 775 1,160 1,930 3,420
1,000 20 365 485 725 1,090 1,820 3,430
1,050 360 480 720 1,080 1,800 3,400
1,100 325 430 645 965 1,610 2,485
1,150 275 365 550 825 1,370 2,485
1,200 205 275 410 615 1,030 1,115
1,250 165 220 330 495 825 1,370
1,300 120 160 240 360 600 1,4Joo
NOTES:
(1) Use solution annedled-material only.
(2) }:ot to be used over 1,250°F.
(3) Use annealedsmaterial only.
(4) Notto begiséd.over 1,200°F. Alloy N06625 in the annealed condition is subject to severe loss of impact strength at room temperafures after
xposufe-dit the range of 1,000°F to 1,400°F.
(5) ¢rade 1)
(6) Notyto be used over 800°F.

(7
(8

Not to be used over 1,000°F.

Alloy N06022 in the solution annealed condition is subject to severe loss of impact strength at room temperature after exposure to tempera-

tures in the range of 1,000°F to 1,250°F.
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Table 11-2-3.9 Pressure-Temperature Ratings for Group 3.9 Materials

Nominal Designation

Forgings Castings

47Ni-22Cr-9Mo-18Fe
21Ni-30Fe-22Cr-18Co-3Mo-3W

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

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

Working Pressures by Classes, psig

Class

Temp., °F 150 300 400 600 900 1500 2500
-20 to 100 290 750 1,000 1,500 2,250 3,750 6,250
200 260 750 1,000 1,500 2,250 3,750 6,250

300 230 690 920 1,380 2,075 3,455 5,760

400 200 640 850 1,275 1,915 3,190 5,320

500 170 595 795 1,190 1,785 2,975 4,960

600 140 565 750 1,130 1,690 2,820 4,700

650 125 550 735 1,105 1,655 2,760 4,600

700 110 540 725 1,085 1,625 2,710 4,520

750 95 530 710 1,065 1,595 2,660 4,430

800 80 510 675 1,015 1,525 2,540 4,230

850 65 485 650 975 1,460 2,435 4,060

900 50 450 600 900 1,350 2,245 3,745

950 35 385 515 75, 1,160 1,930 3,220

1,000 20 365 485 725 1,090 1,820 3,030
1,050 360 480 720 1,080 1,800 3,000
1,100 325 430 645 965 1,610 2,685
1,150 275 365 550 825 1,370 2,285
1,200 205 275 410 620 1,030 1,715
1,250 180 245 365 545 910 1,515
1,300 140 185 275 410 685 1,145
1,350 105 140 205 310 515 860
1,400 75 100 150 225 380 630
1,450 60 80 115 175 290 485
1,500 40 55 85 125 205 345

NOTE: (1) Use solution annealed matexial only.
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Table 11-2-3.10 Pressure-Temperature Ratings for Group 3.10 Materials

Nominal Designation Forgings Castings Plates
25Ni-47Fe-21Cr-5Mo B599 Gr. N08700 (1)
Working Pressures by Classes, psig
Class
Temp., °F 150 300 400 600 900 1500 2500
-20 to 100 290 750 1,000 1,500 2,250 3,750 6,250
200 260 750 1,000 1,500 2,250 3,750 6,250
300 230 685 910 1,370 2,050 3,420 5,700
400 200 640 850 1,275 1,915 3,190 5,%20
500 170 615 820 1,235 1,850 3,085 5,140
600 140 595 790 1,185 1,780 2,965 4,940
650 125 570 760 1,140 1,715 2,855 4,160

NOT

E: (1) Use solution annealed material only.

Table 11-2-3.11 Pressure-Temperature Ratings for Group 3.11-Materials

Nominal Designation Forgings Castings Plates
44Fe-25Ni-21Cr-Mo A479 Gr. N08904 (1), (2) A240 Gr. N08904 |1)
Working Pressures by €lasses, psig
Class
Temp., °F 150 300 400 600 900 1500 2500
-20 to 100 285 745 990 1,490 2,230 3,720 6J200
200 230 600 805 1,205 1,805 3,010 5/020
300 210 545 725 1,090 1,635 2,725 4/540
400 190 500 665 1,000 1,500 2,495 4]160
500 170 455 610 910 1,370 2,280 3800
600 140 425 570 855 1,280 2,135 3J560
650 125 420 555 835 1,255 2,090 3/480
700 110 410 545 820 1,230 2,050 3/420
NOTES:
(1) Use annealed material only.
(2) The chemical composition, mechanical properties, heat treating requirements, and grain size requirements shall conform to the ppplicable
ASTM specification. The manufacturing procedures, tolerances, tests, certification, and markings shall be in accordance with ATM B564.

149


https://asmenormdoc.com/api2/?name=ASME B16.5 2017.pdf

ASME B16.5-2017

Table 11-2-3.12 Pressure-Temperature Ratings for Group 3.12 Materials

Nominal Designation

Forgings

Castings

Plates

26Ni-43Fe-22Cr-5Mo
47Ni-22Cr-20Fe-7Mo
46Fe-24Ni-21Cr-6Mo-Cu-N

B462 Gr. N08367 (1)

A351 Gr. CN3MN (1)

B620 Gr. N08320 (1)
B582 Gr. N06985 (1)
B688 Gr. N08367 (1)

Working Pressures by Classes, psig

Class
Temp., °F 150 300 400 600 900 1500 2500
-20/to 100 260 670 895 1,345 2,015 3,360 5,600
200 240 620 830 1,245 1,865 3,110 5,180
300 225 585 780 1,165 1,750 2,915 4,860
400 200 540 715 1,075 1,615 2,690 4,480
500 170 500 665 1,000 1,500 2,495 4,160
600 140 475 630 945 1,420 2,365 3,940
650 125 460 615 920 1,380 2,305 3,840
700 110 450 600 900 1,355 2,255 3,760
750 95 440 590 885 1,325 2,210 3,680
800 80 430 575 865 1,295 2,160 3,600
NOTE: (1) Use solution annealed material only.
Table 11-2-3.13 Pressure-Temperature Ratings for Group 3.13 Materials
Npminal Designation Forgings Castings Plates

49Ni-25(r-18Fe-6Mo
Ni-Fe-Cr{Mo-Cu-Low C

B564 Gr. N08031 (2)

B582 Gr. N06975 (1)
B625 Gr. N08031 (2)

Working Pressures by Classes, psig

Class
Terpp., °F 150 300 400 600 900 1500 2500
-20]to 100 290 750 1,000 1,500 2,250 3,750 6,250
200 260 705 940 1,405 2,110 3,515 5,860
300 230 665 885 1,330 1,995 3,325 5,540
400 200 630 840 1,260 1,885 3,145 5,240
500 170 595 795 1,190 1,785 2,975 4,960
600 140 560 750 1,125 1,685 2,810 4,680
650 125 550 735 1,100 1,650 2,750 4,580
700 110 540 720 1,080 1,620 2,700 4,500
750 95 530 710 1,065 1,595 2,660 4,430
800 80 510 675 1,015 1,525 2,540 4,230
NOTES:

(1) Use splitiefi"annealed material only.

(2) Use ahnesled-materiat-onty-
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Table 11-2-3.14 Pressure-Temperature Ratings for Group 3.14 Materials

Nominal Designation Forgings Castings Plates
47Ni-22Cr-19Fe-6Mo B582 Gr. N06007 (1)
40Ni-29Cr-15Fe-5Mo B462 Gr. N06030 (1), (2) B582 Gr. N06030 (1), (2)
58Ni-33Cr-8Mo B462 Gr. N06035 (1), (2) B575 Gr. N06035 (1), (2)

Working Pressures by Classes, psig
Class

Temp., °F 150 300 400 600 900 1500 2500
-20 to 100 275 720 960 1,440 2,160 3,600 6]000
200 250 650 865 1,295 1,945 3,240 51400

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

400 200 565 750 1,130 1,690 2,820 4]700

500 170 540 715 1,075 1,615 2,690 41480

600 140 520 690 1,035 1,555 2,590 41320

650 125 510 680 1,020 1,535 2,555 41260

700 110 505 675 1,015 1,520 2,530 4{220

750 95 500 670 1,005 1505 2,510 4{180

800 80 500 665 1,000 1,500 2,495 41160

850 65 485 650 975 1,460 2,435 4|060

900 50 450 600 900 1,350 2,245 31745

950 35 385 515 775 1,160 1,930 3]220

1000 20 365 485 725 1,090 1,820 3]030

NOTES:
(1) Vse solution annealed material only.
(2) Not to be used over 800°F.
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Table 11-2-3.15 Pressure-Temperature Ratings for Group 3.15 Materials

Nominal Designation

33Ni-42Fe-21Cr

B564 Gr. N08810 (1)

B409 Gr. N08810 (1)

Working Pressures by Classes, psig

Class

Temp., °F 150 300 400 600 900 1500 2500
-20 to 100 230 600 800 1,200 1,800 3,000 5,000
200 210 550 735 1,105 1,655 2,760 4,600

300 200 520 695 1,040 1,560 2,605 4,340

400 190 490 655 980 1,470 2,450 4,080

500 170 465 620 925 1,390 2,315 3,860

600 140 440 585 880 1,320 2,195 3,660

650 125 430 575 860 1,290 2,150, 3,580

700 110 420 555 835 1,255 2,090 3,480

750 95 410 545 820 1,230 2,050 3,420

800 80 400 535 800 1,200 2,005 3,340

850 65 395 525 785 1,180 1,970 3,280

900 50 385 515 775 1,160 1,930 3,220

950 35 380 505 760 1,140 1,895 3,160

1,000 20 365 485 725 1,090 1,820 3,030
1,050 350 465 700 1,050 1,750 2,915
1,100 325 430 645 965 1,610 2,685
1,150 275 365 550 825 1,370 2,285
1,200 205 275 410 620 1,030 1,715
1,250 180 245 365 545 910 1,515
1,300 140 185 275 410 685 1,145
1,350 105 140 205 310 515 860
1,400 75 100 150 225 380 630
1,450 60 80 115 175 290 485
1,500 40 55 85 125 205 345

NOTE: (1) Use solution annealed material only.
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Table 11-2-3.16 Pressure-Temperature Ratings for Group 3.16 Materials

Nominal Designation

Forgings

Castings

Plates

35Ni-19Cr-1Y%,Si

B511 Gr. N08330

B536 Gr. N08330 (1)

Working Pressures by Classes, psig

Class
Temp., °F 150 300 400 600 900 1500 2500
-20 to 100 275 720 960 1,440 2,160 3,600 6,000
200 245 635 850 1,270 1,910 3,180 5,300
300 225 595 790 1,185 1,780 2,965 4,940
400 200 555 740 1,115 1,670 2,785 4,640
500 170 530 705 1,055 1,585 2,640 4,400
600 140 505 670 1,010 1,510 2,520 4,200
650 125 495 660 990 1,485 2470 4,120
700 110 480 645 965 1,445 2,410 4,920
750 95 475 630 945 1,420 2,365 3,940
800 80 465 620 925 1,390 2,315 3,860
850 65 455 605 905 1,360 2,270 3,780
900 50 445 590 890 1,330 2,220 3,00
950 35 385 515 775 1,160 1,930 3,220
1,000 20 365 485 725 1,090 1,820 3,030
1,050 345 455 685 1,030 1,715 2,855
1,100 265 355 535 800 1,335 2,230
1,150 205 275 410 615 1,030 1,15
1,200 160 215 320 485 805 1,45
1,250 130 175 260 390 650 1,85
1,300 105 140 215 320 530 85
1,350 80 110 165 245 410 h85
1,400 60 80 125 185 310 b15
1,450 50 70 105 155 255 30
1,500 40 50 75 115 190 15
NOTE: (1) Use solution annealed material only.
Table 11-2-3.17 Pressure-Temperature Ratings for Group 3.17 Materials
Nominal Designation Forgings Castings Plates
29Ni-20.5Ck-3)5Cu-2.5Mo A351 Gr. CN7M (1)
Working Pressures by Classes, psig
Class
Temp., °F 150 300 400 600 900 1500 500
—~20 to 100 230 600 800 1,200 1,800 3,000 p,000
200 200 520 690 1,035 1,555 2,590 4,320
300 180 465 620 930 1,395 2,330 3,880
400 160 420 565 845 1,265 2,110 3,520
500 150 390 520 780 1,165 1,945 3,240
600 140 360 480 720 1,080 1,800 3,000

NOTE:

(1) Use solution annealed material only.
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Table 11-2-3.19 Pressure-Temperature Ratings for Group 3.19 Materials

Nominal Designation Forgings Castings Plates
57Ni-22Cr-14W-2Mo-La B564 Gr. N06230 B435 Gr. N06230
Working Pressures by Classes, psig
Class

Temp., °F 150 300 400 600 900 1500 2500
-20 to 100 290 750 1,000 1,500 2,250 3,750 6,250
200 260 750 1,000 1,500 2,250 3,750 6,250

300 230 730 970 1,455 2,185 3,640 6,070

400 200 705 940 1,410 2,115 3,530 5,880

500 170 665 885 1,330 1,995 3,325 5,540

600 140 605 805 1,210 1,815 3,025 5,040

650 125 590 785 1,175 1,765 2,940 4,905

700 110 570 755 1,135 1,705 2,840 4,730

750 95 530 710 1,065 1,595 2,660 4,430

800 80 510 675 1,015 1,525 2,540 4,230

850 65 485 650 975 1,460 2,435 4,060

900 50 450 600 900 1,350 2,245 3,745

950 35 385 515 775 1,160 1,930 3,220
1,000 20 365 485 725 1,090 1,820 3,030
1,050 20 360 480 720 1,080 1,800 3,000
1,100 20 325 430 645 965 1,610 2,685
1,150 20 275 365 550 825 1,370 2,285
1,200 20 205 275 410 620 1,030 1,715
1,250 20 180 245 365 545 910 1,515
1,300 20 140 185 275 410 685 1,145
1,350 20 105 140 205 310 515 860
1,400 20 75 100 150 225 380 630
1,450 20 60 80 115 175 290 485
1,500 20 40 55 85 125 205 345
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(17)  Table II-3 Permissible Imperfections in Flange Facing
Finish for Raised Face and Large Male and Female

Flanges

Maximum Radial Maximum Depth and

Projection of Radial Projection of

Imperfections That Imperfections That

Are No Deeper Than Are Deeper Than the

the Bottom of the Bottom of the
NPS Serrations, in. Serrations, in.

2 012 006
A 0.12 0.06
1 0.12 0.06
1 0.12 0.06
1% 0.12 0.06
P 0.12 0.06
4% 0.12 0.06
B 0.18 0.06
3% 0.25 0.12
4 0.25 0.12
5 0.25 0.12
3 0.25 0.12
B 0.31 0.18
0 0.31 0.18
2 0.31 0.18
4 0.31 0.18
6 0.38 0.18
8 0.50 0.25
10 0.50 0:25
12 0.50 0.25
14 0.50 0.25
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(17) Table 1I-5 Dimensions of Ring Joint Facings (ALl Pressure Rating Classes)

[ ————— Knin ——»

F o B P*P‘ E [Note (1)]
I i LJ ‘ A I +

1/} ;
E [Note (1)] ’ @T
Approximate distance !
between flanges R [
il 2 4 5 6 7 8 9 10 11 12
Nominal Pipe Size Groove Dimensiong
Class Pitch Depth, Radijus at
Class 900 Class Class Groove Diameter, E Width, Botfom,
150 Class 300 [Note (2)] Class 600 [Note (3)] 1500 2500 Number P [Note (M] F R
Y Y R11 1.344 0719 0.281 003
Y 12 1.562 0.250 0.344 003
%, % A 13 1,688 0.250 0.344 003
A 14 1750 0.250 0.344 003
1 15 1.875 0.250 0.344 003
. 1 1 1 % 16 2.000 0.250 0.344 003
1% 17 2.250 0.250 0.344 003
. 1Y, 1Y, 1Y, 1 18 2.375 0.250 0.344 003
1% 19 2.562 0.250 0.344 0lo3
1Y, 1Y%, 1Y%, 20 2.688 0.250 0.344 003
1Y, 21 2.844 0.312 0.469 0lo3
D 22 3.250 0.250 0.344 003
2 2 1Y, 23 3.250 0.312 0.469 003
. 2 24 3.750 0.312 0.469 003
4% 25 4.000 0.250 0.344 003
2%, 2% 2 26 4,000 0.312 0.469 003
2Y, 27 4.250 0.312 0.469 003
2%, 28 4.375 0.375 0.531 006
3 29 4.500 0.250 0.344 003
[Note (4)] [Note (4)] 30 4.625 0.312 0.469 0.03
3 [Note 3 [Note 3 31 4.875 0.312 0.469 003
(4] (4]
. 3 32 5.000 0.375 0.531 006
3% 33 5.188 0.250 0.344 003
3 5 3 5 3% 57188 0312 0469 .03
3 35 5.375 0.312 0.469 0.03
4 36 5.875 0.250 0.344 0.03
4 4 4 37 5.875 0.312 0.469 0.03
4 38 6.188 0.438 0.656 0.06
4 39 6.375 0.312 0.469 0.03
5 40 6.750 0.250 0.344 0.03
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Table 1I-5 Dimensions of Ring Joint Facings (ALl Pressure Rating Classes) (Cont'd)

Approximate distance
between flanges

E [Note (1)]

23 deg r— Kemin———=»
l¢————— P *b‘
WJ ‘ r /u :

E [Note (1)]\\ ’
|

—f

R
13 14 15 16 17 18 19 20 21 22 23 24
Diameter of Raised Portion, K Approximate Distance Between Flanges
Class
300
Class 400 Class Class Class Class Class Class Class Class Class Class
150 600 900 1500 2500 150 300 400 600 900 1500 2500
2.00 0.12 0.12
2.38 0.16
2.50 2.56 0.16 0.16 0.16
2.62 0.16
2.50 0.16
2.75 2.81 2.88 0.16 0.16 0.16 0.16
2.88 0.16
3.12 3.19 3.25 0516 0.16 0.16 0.16
3.25 0.16
3.56 3.62 0.16 0.16 0.16
4.00 0.12
4.00 0.16
4.25 450 0.22 0.19 0.12
4.88 0.12
4.75 0.16
5.00 5.25 0.22 0.19 0.12
5.38 0.12
5.88 0.12
5.25 0.16
5.75 6.12 0.22 0.19 0.16
6.62 0.12
6:06 0.16
0.20 U.24 U.17
6.62 0.12
6.75 0.16
6.88 7.12 0.22 0.22 0.19 0.16
8.00 0.16
7.62 0.12
7.62 0.16
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Table 1I-5 Dimensions of Ring Joint Facings (ALl Pressure Rating Classes) (Cont'd)

Approximate distance
between flanges

E [Note (1)]

Knin ———»

/’:‘ P ﬂ E [Note (1)]

i

@T

R
1 2 3 4 5 6 7 8 9 10 11 12
Nominal Pipe Size Groove Dimensions
Class Class Pitch Depth, Radijus at
Class 400 900 Class Class Groove Diameter, E Width, Botfom,
150 Class 300 [Note (2)] Class 600 [Note (3)] 1500 2500 Number P [Note (1] F R

5 5 5 5 41 7.125 08312 0.469 03
5 42 7.500 0.500 0.781 006
6 43 7.62% 0.250 0.344 0.03
5 44 7625 0.312 0.469 003
6 6 6 6 45 8.312 0.312 0.469 003
6 46 8.312 0.375 0.531 006
6 47 9.000 0.500 0.781 0.06
3 48 9.750 0.250 0.344 003
8 8 8 8 49 10.625 0.312 0.469 003
8 50 10.625 0.438 0.656 006
. 8 51 11.000 0.562 0.906 006
0 52 12.000 0.250 0.344 003
10 10 10 10 53 12.750 0.312 0.469 003
10 54 12.750 0.438 0.656 006
10 55 13.500 0.688 1.188 0.09
2 56 15.000 0.250 0.344 003
12 12 12 12 57 15.000 0.312 0.469 0.03
. 12 58 15.000 0.562 0.906 06
4 59 15.625 0.250 0.344 003
12 60 16.000 0.688 1.312 0.09
14 14 14 61 16.500 0.312 0.469 0.03
14 62 16.500 0.438 0.656 0.06
14 63 16.500 0.625 1.062 0.09
6 64 17.875 0.250 0.344 003
16 16 16 65 18.500 0.312 0.469 03
16 66 18.500 0.438 0.656 0.06
16 67 18.500 0.688 1.188 0.09
18 68 20.375 0.250 0.344 0.03
18 18 18 69 21.000 0.312 0.469 0.03
18 70 21.000 0.500 0.781 0.06
18 71 21.000 0.688 1.188 0.09
20 72 22.000 0.250 0.344 0.03
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Table 1I-5 Dimensions of Ring Joint Facings (ALl Pressure Rating Classes) (Cont'd)

Approximate distance
between flanges

i BT N

Ko >
23 deg min

E [Note {1)]

¢

|
E [Note (1)] ’ @ f

R
13 14 15 16 17 18 19 20 21 22 23 24
Diameter of Raised Portion, K Approximate Distance Between Flanges
Class
300
Class 400 Class Class Class Class Class Class Class €lass Class Class
150 600 900 1500 2500 150 300 400 600 900 1500 2500
8.25 8.50 0.22 0.22 0.19 0.16
9.50 0.16
8.62 0.16
9.00 0.12
9.50 9.50 0.22 0:22 0.19 0.16
9.75 0.12
11.00 0.16
10.75 0.16
11.88 12.12 0.22 0.22 0.19 0.16
12.50 0.16
13.38 0.19
13.00 0.16
14.00 14.25 0.22 0.22 0.19 0.16
14.62 0.16
16.75 0.25
16.00 0.16
16.25 16.50 0.22 0.22 0.19 0.16
17.25 0.19
16.75 0.12
19.50 0.31
18700 0.22 0.22 0.19
18.38 0.16
19.25 0.22
19:00. 0.12
20.00 0.22 0.22 0.19
20.62 0.16
21.50 0.31
21.50 0.12
22.62 0.22 0.22 0.19
23.38 0.19
24.12 0.31
23.50 0.12
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Table 1I-5 Dimensions of Ring Joint Facings (ALl Pressure Rating Classes) (Cont'd)

Approximate distance
between flanges

E [Note (1)]

Knin ———»

/’:‘ P ﬂ E [Note (1)]

i

@T

1 2 3 4 5 6 7 8 9 10 11 12
Nominal Pipe Size Groove Dimensions
Class Class Pitch Depth, Radijus at
Class 400 900 Class Class Groove Diameter, E Width, Botfom,
150 Class 300 [Note (2)] Class 600 [Note (3)] 1500 2500 Number P [Note (1] F R
20 20 20 73 23.000 08375 0.531 06
20 74 23.000 0.500 0.781 006
20 75 23,000 0.688 1.312 0.09
22 80 24.250 0.250 0.344 0.03
. 22 22 22 81 25.000 0.438 0.594 0.06
24 76 26.500 0.250 0.344 003
24 24 24 77 27.250 0.438 0.656 0.06
24 78 27.250 0.625 1.062 0.09
30.38 0.22 .
24 79 27.250 0.812 1.438 0.09
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Table 1I-5 Dimensions of Ring Joint Facings (ALl Pressure Rating Classes) (Cont'd)

23 deg

y Ny

Kmin———

E [Note {1)]

! E [Note (1)] ’ f
Approximate distance !
bet fl :
etween Tianges R
13 14 15 16 17 18 19 20 21 22 23 24
Diameter of Raised Portion, K Approximate Distance Between Flanges
Class
300
Class 400 Class Class Class Class Class Class Class €lass Class Class
150 600 900 1500 2500 150 300 400 600 900 1500 2500
25.00 0.22 0.22 0.19
25.50 0.19
25.50 0.12
27.00 0.25 Q.25 0.22
26.50 0.38
28.00 0.12
29.50 025 0.25 0.22
31.25 0.44
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an) Table II-5 Dimensions of Ring Joint Facings (ALl Pressure Rating Classes) (Cont'd)

GENERAL NOTES:

(a) Dimensions are in inches.

(b) For facing requirements for flanges and flanged fittings, see para. 6.4.1 and Figure II-6.
(c) For facing requirements for lapped joints, see para. 6.4.3 and Figure II-6.

(d) See para 4.2.7 for marking requirements.

NOTES:

(1) The height of the raised portion is equal to the depth of groove dimension E, but is not subjected to the tolerances for E. Former full-face
contofiT may be used.

(2) Use Class 600 in sizes NPS %, to NPS 3%, for Class 400.

(3) Use Class 1500 in sizes NPS % to NPS 2% for Class 900.

(4) For ring joints with lapped flanges in Classes 300 and 600, ring and groove number R30 are used instead of R31.

TOLERANLES:

E| (depth) +0.016, -0.00 in.
F| (width) +0.008 in.

P| (pitch diameter) +0.005 in.
R| (radius at bottom)

R < 0.06 +0.03, -0.00 in.

R > 0.06 + 0.03 in.

23 deg| (angle) + % deg
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Table 11-6 Reducing Threaded and Slip-On Flanges for Classes 150 Through 2500 Pipe Flanges
l«—— Note (1) ——>

rNote (2) rNoteH)

Note (2)
|
T Y _ g £
 Note (3) / t 3 //
/ ’?‘ 3 —= /:1— T < S
Threaded Note (3)—
Blind Flange
r—X[Note <1)1~>‘
Vs f‘
V. v
Slip-On Welding
1 2 3 4 5 6
Nominal Smallest Size of Reducing Nominal Smallest Size of Reducing Neminal Smallest Size of Heducing
Pige Size Outlet Requiring Hub Flanges Pipe Size Outlet Requiring Hub Flanges, 'Pipe Size Outlet Requirinig Hub
[Note (4)] [Note (1)] [Note (4)] [Note (1)] [Note (4)] Flanges [Note| (1)]
1 Y 3% 1% 12 3%
17, P 4 1% 14 3%
1% % 5 1% 16 4
2 1 6 2% 18 4
2, 1% 8 3 20 4
3 1% 10 3% 24 4

NOTES:

(1) The hub dimensions shall be at least as large as those of the standard flanges of the size to which the reduction is being made, exc¢pt flanges
educing to a size smaller than those of columns 2, 4, and 6~may be made from blind flanges (see Example B).

(2) (lass 150 flanges do not have a counterbore. Class 300 and‘higher pressure flanges will have a depth of counterbore of 0.25 in. for]NPS 2 and
maller tapping and 0.38 in. for NPS 2% and larger. The diameter Q of counterbore is the same as that given in the tables of th¢ threaded
langes for the corresponding tapping.

(3) The minimum length of effective threads shall beatleast equal to dimension T of the corresponding pressure class threaded flange as shown in

(4) For the method of designating reducing thxeaded and reducing slip-on flanges, see para. 3.3 and the example below.
EXAMPLES:
(1) The size designation is NPS 6 x 2%, - Class 300 reducing threaded flange. This flange has the following dimensions:
NPS 2% = taper pipe thread tapping (ASME B1.20.1)
12.5 in. = diameter of regular'\NPS 6 Class 300 threaded flange
1144 in. = thickness of regular NPS 6 Class 300 threaded flange

(2)

0162 in. = height"of hub for regular NPS 5 Class 300 threaded flange
Othef dimensions-the same as for regular NPS 6 Class 300 threaded flange, Table I1-12.

the tables but does not necessarily extend for the face of the flange. For thread of threaded flanges, see para. 6.9.

7.0 in. = diameter of hub'for regular NPS 5 Class 300 threaded flange. Hub diameter may be one size smaller to reduce machin
exampley/a hub diameter of NPS 2% would be the smallest acceptable.

[he size designation is NPS 6 x 2 — Class 300 reducing threaded flange. Use regular NPS 6 Class 300 blind flange tapped with NPS 2
thread ¢ASME B1.20.1).

ng. In this

taper pipe
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Table 1I-7 Templates for Drilling Class 150 Pipe Flanges and Flanged Fitting

| : ‘
o I0DDECCOOD MmO
w ; —
. \ Machine Bolt With Nuts
N ‘ AN
| [ | L
NN\
IGROD00D0oDDD e
Flange \\_ 7
Point height [Note (1)]
Stud Bolt With Nuts
1 2 3 4 5 6 7 8 9
Length of Bolts,
L
Drilling [Notes (2), (3)] [Note (4)]

Nominfl Outside Maching
Pipe Diameter Diameter of Stud Bolts [Note (1)] Bolts
Size, of Flange, Bolt Circle, Diameter of Number Diameter Raised Face Ring Raised Fdce
NPS o w Bolt Holes of Bolts of Bolts 0.06 in. Joint 0.06 in|

Y 3.50 2.38 %% 4 A 2.25 2.00

% 3.88 2.75 % 4 % 2.50 2.00
1 4.25 3.12 5/3 4 A 2.50 3.00 2.25

1Y, 4.62 3.50 A 4 Y, 2.75 3.25 2.25
1% 5.00 3.88 % 4 % 2.75 3.25 2.50
2 6.00 4.75 A 4 SAS 3.25 3.75 2.75

2%, 7.00 5.50 % 4 A 3.50 4.00 3.00
3 7.50 6.00 A 4 5/8 3.50 4.00 3.00

3% 8.50 7.00 % 8 A 3.50 4.00 3.00
4 9.00 7.50 % 8 % 3.50 4.00 3.00

5 10.00 8.50 A 8 % 3.75 4.25 3.25

6 11.00 9.50 A 8 % 4.00 4.50 3.25

13.50 1075 A 8 % 4.25 4.75 3.50

10 16.00 14.25 1 12 7/8 4.50 5.00 4.00
12 19.00 17.00 1 12 7/8 4.75 5.25 4.00
14 2100 18.75 11/8 12 1 5.25 5.75 4.50
16 2350 21.25 1% 16 1 5.25 5.75 4.50
18 25.00 22.75 1Y, 16 1Y% 5.75 6.25 5.00
20 27.50 25.00 1Y, 20 1Y% 6.25 6.75 5.50
22 29750 2725 123 20 v oy 6.75 725 6.00
24 32.00 29.50 1% 20 1Y%, 6.75 7.25 6.00

GENERAL NOTES:
(a) Dimensions are in inches.
(b) For other dimensions, see Tables II-8 and II-9.

NOTES:

(1) The length of the stud bolt does not include the height of the points (see para. 6.10.2).

(2) For flange bolt holes, see para. 6.5.

(3) For spot facing, see para. 6.6.

(4) Bolt lengths not shown in the table may be determined in accordance with Nonmandatory Appendix C (see para. 6.10.2).
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Table 11-9 Dimensions of Class 150 Flanged Fittings

AA

I‘AA | " HH " HH ™ HH ™
HH
. ! Gc’sg
il 5 I
X | BB | | Y
AA JJ -
HH | cc
Y = = —— KK
Elbow Long Radius 45-deg Elbow ! Tee
Elbow
GG GG
NN NN
EE
LL FF
MM
- 90 deg
FF _ Eccentric A i
MM 45-deg Lateral Reducer Reducer True “Y”
1 2 3 4 5 6 7 8 9 10 11 1
Ring Joint
0.06-in. Raised Face (Flange Edge) [Note (4)] [Note|(4)]
Center-
to- Short Contact
Contact Centeér- Center- Surface-
Surface of to- Center- Long to- to- Center-
Raised. (/Contact to- Center- Contact Contact | to-End
Minimum Face-) ‘Surface of Contact to- Surface of Surface Elbpw
Thickness Elbow, Raised Surfaceof Contact Raised of Tep,
of Minimum Inside Tee, Face Raised Surfaceof Face Raised Crofs,
Nominfl Outside Flange, Wall Diamete+|" ,\Cross, Long Face Raised Lateral Face and
Pipe| Diameter ty Thickness r of and Radius 45-deg Face and Reducer,| True|“Y,”
Size,| of Flange, [Notes (1)- of Fitting, Fitting, | True “Y,” Elbow, Elbow, Lateral, True “Y, GG HH
NPS o (3)] tm d AA BB cc EE FF [Note (5)]| [Note|(6)]
Y 3.50 0.31 0.11 0.50
%, 3.88 0.34 0.12 0.75
1 4.25 0.38 0,16 1.00 3.50 5.00 1.75 5.75 1.75 4.50 3.75
1Y, 4.62 0.44 0.19 1.25 3.75 5.50 2.00 6.25 1.75 4.50 4.00
1Y%, 5.00 0.50 0.19 1.50 4.00 6.00 2.25 7.00 2.00 4.50 4.25
2 6.00 0:56 0.22 2.00 4.50 6.50 2.50 8.00 2.50 5.00 4.75
2% 7.00 0%62 0.22 2.50 5.00 7.00 3.00 9.50 2.50 5.50 5.25
3 7.50 0.69 0.22 3.00 5.50 7.75 3.00 10.00 3.00 6.00 5.75
3%, 8.50 0.75 0.25 3.50 6.00 8.50 3.50 11.50 3.00 6.50 6.25
4 9:00 0.88 0.25 4.00 6.50 9.00 4.00 12.00 3.00 7.00 6.75
5 10.00 0.88 0.28 5.00 7.50 10.25 4.50 13.50 3.50 8.00 7.75
6 11.00 0.94 0.28 6.00 38.00 11.50 5.00 14.50 3.50 9.00 8.25
8 13.50 1.06 0.31 8.00 9.00 14.00 5.50 17.50 4.50 11.00 9.25
10 16.00 1.12 0.34 10.00 11.00 16.50 6.50 20.50 5.00 12.00 11.25
12 19.00 1.19 0.38 12.00 12.00 19.00 7.50 24.50 6.50 14.00 12.25
14 21.00 1.31 0.41 13.25 14.00 21.50 7.50 27.00 6.00 16.00 14.25
16 23.50 1.38 0.44 15.25 15.00 24.00 8.00 30.00 6.50 18.00 15.25
18 25.00 1.50 0.47 17.25 16.50 26.50 8.50 32.00 7.00 19.00 16.75
20 27.50 1.62 0.50 19.25 18.00 29.00 9.50 35.00 8.00 20.00 18.25
24 32.00 1.81 0.57 23.25 22.00 34.00 11.00 40.50 9.00 24.00 22.25
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Table 11-9 Dimensions of Class 150 Flanged Fittings (Cont'd)
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Flanged Fitting
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Round Base

<—W—>|

Four bolt holes

o

e

> $_f
> [ ol 1
le— 5—>

Square Base

' R
¥ [ Hjeu) ¢
Y
S
Base Elbow Base Tee
13 14 15 16 17 18 19 20 21 22 23 1
Base Drilling [Note
Ring Joint [Note (4)] (11)]
Diameter
of
Short Round
Center- Center- Base
tp-End  Center- Long to-End Center- or Width Thickness
Long to-End Center- Lateral End-to-End to- of of Bolt
Radius 45-deg to-End and Reducer, Base, Square Base, Thickness| Circle Diameter||Nominal
Hlbow, Elbow, Lateral, True “Y,” NN, R Base, T of Ribs, or Bolt of Pipe
JJ KK LL MM [Notes (5),| [Notes S [Notes (7)- U Spacing, Drilled Size,
[Npte (6)] [Note (6)] [Note (6)] [Note (6)} (6)] (7)-(9)]1 [Note (7)] (10)] [Note (7)] w Holes NPS
1/2
A
5.25 2.00 6.00 2.00 1
5.75 2.25 6.50 2.00 1%
6.25 2.50 725 2.25 1%
6.75 2.75 8.25 2.75 4.12 4.62 0.50 0.50 3.50 A 2
7.25 3.25 9.75 2.75 4.50 4.62 0.50 0.50 3.50 A 2%,
8.00 3:25 10.25 3.25 4.88 5.00 0.56 0.56 3.88 A 3
8.75 375 11.75 3.25 5.25 5.00 0.56 0.56 3.88 % 3%
9.25 4.25 12.25 3.25 5.50 6.00 0.62 0.62 4.75 A 4
1050 4.75 13.75 3.75 6.25 7.00 0.69 0.65 5.50 A 5
1.75 5.25 14.75 3.75 7.00 7.00 0.69 0.65 5.50 74 6
14.25 5.75 17.75 4.75 8.38 9.00 0.94 0.94 7.50 A 8
16.75 6.75 20.75 5.25 9.75 9.00 0.94 0.94 7.50 %, 10
19.25 7.75 24.75 5.75 11.25 11.00 1.00 1.00 9.50 A 12
21.75 7.75 27.25 6.25 12.50 11.00 1.00 1.00 9.50 A 14
24.25 8.25 30.25 6.75 13.75 11.00 1.00 1.00 9.50 A 16
26.75 8.75 32.25 7.25 15.00 13.50 1.12 1.12 11.75 A 18
29.25 9.75 35.25 8.25 16.00 13.50 1.12 1.12 11.75 A 20
34.25 11.25 40.75 9.25 18.50 13.50 1.12 1.12 11.75 A 24
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Table 1I-9 Dimensions of Class 150 Flanged Fittings (Cont'd)

GENERAL NOTE:

Dimensions of Table II-9 are in inches.

For tolerances, see section 7.

For facings, see para. 6.4.

For flange bolt holes, see para. 6.5 and Table II-7.

For spot facing, see para. 6.6.

For intersecting centerlines, center-to-contact surface, and center-to-end dimensions of side outlet fittings, see para. 6.2.4.

(@

(b)

(©

(d)

(e)

®

(g) Forc

(h) For r¢

(i) Ford

NOTES:

(1) The

(2) The
dim

(3) The
oth¢

(4) For

(5) For

(6) The
dim
fort
dim

(7) The

(8) For
redy

(9) Basg

(10) Basg

(11) The

thesp fittings, which are reinforced by being cast integral with the body of the fitting.

-t0- -t0- i ree elhows, see para 625

inforcement of certain fittings, see para. 6.1.
Fains, see para. 6.12.

thickness of flange minimum dimensions for loose flanges, Table I1-9, sizes NPS 3% and smaller, are slightly heavier€han for flang]

e fittings may be supplied with a flat face flange. The flat face may be either the full ¢ dimension thickness*plus 0.06 in. or {
nsion thickness without the raised face height. See para. 6.3.2 for additional restrictions.

hickness of the flange dimension illustrated is for regularly furnished 0.06-in. raised face (exceptlapped)yforthickness requireme
r facings, see Figure II-6.

Center-to-contact surface and center-to-end dimensions of reducing fittings, see para. 6.2.3.

fontact surface-to-contact surface and end-to-end dimensions of reducers and eccentric reducers, see para. 6.2.3.

e dimensions apply to straight sizes only (see paras. 6.2.3 and 6.4.2.2). For center-to-end dimensions of reducing fittings or end-t:
nsions of reducers, use center-to-contact surface or contact surface-to-contact surface dimensions of 0.06-in. raised face (flange ¢
he largest opening, and add the proper height to provide for ring joint groove applying to, éach flange. See Table II-5 for ring joint f]
nsions.

base dimensions apply to all straight and reducing sizes.

educing fittings, the size, and center-to-face dimension of base are determinédby the size of the largest opening of fittings. In the ¢
cing base elbows, orders shall specify whether the base shall be opposite the larger or smaller opening.

s shall be plain faced, unless otherwise specified, and the center-to*base dimension R shall be the finished dimension.

s may be cast integral or attached as weldments at the option of\the’ manufacturer.

£S on
he tf

hts of

-end

dge)
hcing

se of

bases of these fittings are intended for support in compression-and are not to be used for anchors or supports in tension or shear.
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Table 11-10 Templates for Drilling Class 300 Pipe Flanges and Flanged Fittings

L

100000000
[/

Machine Bolt With Nuts

| | L
N BN
IGR0E0DEED0nD O
Flange \\_ 7
Point height [Note (1)]
Stud Bolt With Nuts
1 2 3 4 5 6 7 8 D
Length of Bolts,
L
Drilling [Notes (2), (3)] [Note (4)]
Outside Mgchine
N¢minal Diameter Diameter of Stud Bolts [Note (1)] Holts
Pipe of Flange, Bolt Circle, Diameter of Number Diameter Raised Face Ring Raispd Face
Size o w Bolt Holes of Bolts of Belts 0.06 in. Joint 0.06 in.
Y 3.75 2.62 A 4 Y, 2.50 3.00 .25
A 4.62 3.25 % 4 A 3.00 3.50 .50
1 4.88 3.50 %, 4 Y 3.00 3.50 b.50
1Y, 5.25 3.88 %, 4 A 3.25 3.75 .75
1Y, 6.12 4.50 A 4 % 3.50 4.00 .00
2 6.50 5.00 %, 8 %% 3.50 4,00 .00
2Y, 7.50 5.88 A 8 %, 4.00 450 25
3 8.25 6.62 A 8 %, 4.25 4.75 50
3%, 9.00 7.25 A 8 %, 4.25 5.00 .75
4 10.00 7.88 A 8 % 4.50 5.00 75
11.00 9.25 A 8 % 4.75 5.25 .25
12.50 10.62 A 12 %, 4.75 5.50 .25
15.00 13.00 1 12 A 5.50 6.00 .75
10 17.50 15.25 1% 16 1 6.25 6.75 .50
12 20.50 17.75 1Y, 16 1% 6.75 7.25 .75
14 23:00 20.25 1Y, 20 1Y% 7.00 7.50 .25
16 25:50 22.50 1% 20 1%, 7.50 8.00 .50
18 28.00 24.75 1% 24 1Y, 7.75 8.25 .75
20 30.50 27.00 1% 24 1Y, 8.00 8.75 .25
22 33.00 29.25 1% 24 1Y, 9.00 10.00 .00
2% 3600 32700 1“8 2% 1 o) 5700 10700 3.00

GENERAL NOTES:

(a) Dimensions are in inches.

(b) For other dimensions see, Tables [1-11 and II-12.

NOTES:

(1) The length of the stud bolt does not include the height of the points (see para. 6.10.2).

(2) For flange bolt holes, see para. 6.5.
(3) For spot facing, see para. 6.6.
(4) Bolt lengths not shown in the table may be determined in accordance with Nonmandatory Appendix C (see para. 6.10.2).
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Table 1I-12 Dimensions of Class 300 Flanged Fittings

BB
|<— AA AA AA
AA I HH HH T HH ™
[<HH |
1
N — IB \\
AA 1 JJ 1 |
HH |
i I —
Elbow Long Radius 45-deg Elbow T Tee
Elbow
xT A
GG GG FR o
NN NN <
EE N
LL FF
M+M
A 90 deg
FF _ Eccentric A i
MM 45-deg Lateral Reducer Reducer True “Y”
1 2 3 4 5 6 7 8 9 10 11 1P
Ring Joint
0.06-in. Raised Face (Flange Edge) [Note (4)] [Notdq (4)]
Center-
to- Short Contact
Contact Center- Center- Surface-
Surface of to- Center- Long to- to- Cenfer-
Raised, (/Contact to- Center- Contact Contact | to-End
Minimum Face.) "Surface of Contact to- Surface of Surface Elbpw
Thickness Elbow, Raised Surfaceof Contact Raised of Tde,
of Minimum Inside Tee, Face Raised Surfaceof Face Raised Crdgss,
Nominal Outside Flange, Wall Diameter| . Cross, Long Face Raised Lateral Face and
Pipe Diameter ty Thickness of and Radius 45-deg Face and Reducer,| Truq “Y,”
Size, of Flange, [Notes of Fitting, Fitting, | True “Y,” Elbow, Elbow, Lateral, True “Y,” GG HH
NPS 0 (1)-(4)1 tm d AA BB cc EE FF [Note (5)]| [Notq (6)]
1 4.88 0.62 0.19 1.00 4.00 5.00 2.25 6.50 2.00 4.50 4p5
1% 5.25 0.69 0419 1.25 4.25 5.50 2.50 7.25 2.25 4.50 450
1%, 6.12 0.75 0.19 1.50 4.50 6.00 2.75 8.50 2.50 4.50 475
2 6.50 0.81 0.25 2.00 5.00 6.50 3.00 9.00 2.50 5.00 5B1
2%, 7.50 0.94 0.25 2.50 5.50 7.00 3.50 10.50 2.50 5.50 581
3 8.25 1:06 0.28 3.00 6.00 7.75 3.50 11.00 3.00 6.00 61
3% 9.00 1.12 0.29 3.50 6.50 8.50 4.00 12.50 3.00 6.50 681
10.00, 1.19 0.31 4.00 7.00 9.00 4.50 13.50 3.00 7.00 7B1
1400 1.31 0.38 5.00 8.00 10.25 5.00 15.00 3.50 8.00 8B1
12.50 1.38 0.38 6.00 8.50 11.50 5.50 17.50 4.00 9.00 81
15.00 1.56 0.44 8.00 10.00 14.00 6.00 20.50 5.00 11.00 101
10 17.50 1.81 0.50 10.00 11.50 16.50 7.00 24.00 5.50 12.00 11.81
12 20.50 1.94 0.56 12.00 13.00 19.00 8.00 27.50 6.00 14.00 13.31
14 23.00 2.06 0.62 13.25 15.00 21.50 8.50 31.00 6.50 16.00 15.31
16 25.50 2.19 0.69 15.25 16.50 24.00 9.50 34.50 7.50 18.00 10.81
18 28.00 2.31 0.75 17.00 18.00 26.50 10.00 37.50 8.00 19.00 18.31
20 30.50 2.44 0.81 19.00 19.50 29.00 10.50 40.50 8.50 20.00 19.89
24 36.00 2.69 0.94 23.00 22.50 34.00 12.00 47.50 10.00 24.00 22.94
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Table 1I-12 Dimensions of Class 300 Flanged Fittings (Cont'd)
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IN

N

N | t

Flanged Fitting
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Round Base

< W—»I

oD

Four bolt holes

|<—§—>

RS
> | o}
L

Square Base

n—>

' R
¥ [ AUl |
Iy
S
Base Elbow Base Tee
13 14 15 16 17 18 19 20 21 22 23 1
Base Drilling
Ring Joint [Note (5)] [Note (11)]
Diameter
of
Short Round
Center- Center- Base
to-End  Center- Long to-End Center- or Width Thickness
Long to-End  Center- Lateral to- of of Bolt
Radius 45-deg  to-End and End-to- Base, Square Base, Thickness| Circle Diameter| |Nominal
Elbow, Elbow, Lateral, True “Y,” End R Base, T of Ribs, or Bolt of Pipe
/i KK LL MM Reducer,| [Notes ) [Notes (7)- U Spacing, Drilled Size,
[Note (7)] [Note (7)] [Note (7)] [Note (7)] NN (7)-(9)]1 [Note(7)] (10)] [Note (7)] w Holes NPS
5.25 2.50 6.75 2:25 1
5.75 2.75 7.50 250 1%,
6.25 3.00 8.75 2.75 1Y%,
6.81 3.31 931 2.81 4.50 5.25 0.75 0.50 3.88 %, 2
7.31 3.81 10,81 2.81 4.75 5.25 0.75 0.50 3.88 % 2%,
8.06 3.81 11.31 3.31 5.25 6.12 0.81 0.62 4.50 A 3
8.81 4371 12.81 3.31 5.62 6.12 0.81 0.62 4.50 A 3%,
9.31 488 13.81 3.31 6.00 6.50 0.88 0.62 5.00 % 4
10.56 5.31 15.31 3.81 6.75 7.50 1.00 0.75 5.88 A 5
1181 5.81 17.81 4.31 7.50 7.50 1.00 0.75 5.88 A 6
14:31 6.31 20.81 5.31 9.00 10.00 1.25 0.88 7.88 A 8
16.81 7.31 24.31 5.61 10.50 10.00 1.25 0.88 7.88 8 10
19.31 8.31 27.81 6.31 12.00 12.50 1.44 1.00 10.62 A 12
21.81 8.81 31.31 6.81 13.50 12.50 1.44 1.00 10.62 A 14
24.31 9.81 34.81 7.81 14.75 12.50 1.44 1.12 10.62 A 16
26.81 10.31 37.81 8.31 16.25 15.00 1.62 1.12 13.00 1 18
29.38 10.88 40.88 8.88 17.88 15.00 1.62 1.25 13.00 1 20
34.44 12.44 47.94 10.44 20.75 17.50 1.88 1.25 15.25 1Y% 24
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Table 11-12 Dimensions of Class 300 Flanged Fittings (Cont'd)

GENERAL NOTES:

Dimensions of Table II-12 are in inches.

For tolerances, see section 7.

For facings, see para. 6.4.

For flange bolt holes, see para. 6.5 and Table I1-10.

For spot facing, see para. 6.6.

For intersecting centerlines, center-to-contact surface, and center-to-end dimensions of side outlet fittings, see para. 6.2.4.

(@

(b)

©]

(d)

(e)

®

(g) Forc

(h) For rq

(i) Ford

NOTES:

(1) The
dim

(2) The
othg

(3) The
fittin

(4) For

(5) For

(6) The
dim
for
faci

(7) The

(8) The
redy

(9) Basg

(10) Basg

(11) The

fourf
anc

-10- -10- i ree elhows, see para 625

inforcement of certain fittings, see para. 6.1.1.
Fains, see para. 6.12.

e fittings may be supplied with a flat face flange. The flat face may be either the full t; dimension thickness plu§/0,06 in. or {
nsion thickness without the raised face height. See para. 6.3.2 for additional restrictions.

hickness of the flange dimension illustrated is for regularly furnished 0.06-in. raised face (exceptlapped); for thickness requireme
r facings, see Figure II-6.

hickness of flange minimum dimensions for loose flanges, Table 9, size NPS 3% and smaller are slightly h&a¥ier than for flanges on
gs that are reinforced by being cast integral with the body of fitting.

renter-to-contact surface and center-to-end dimensioins of reducing fittings, see para. 6.2.3.

rontact surface-to-contact surface and end-to-end dimensions of reducers and eccentric reducers, see para. 6.2.3.

e dimensions apply to straight sizes only (see paras. 6.2.3 and 6.4.2.2). For center-to-end dimensions of reducing fittings or end-t:
nsions of reducers, use center-to-contact surface or contact surface-to-contact surface dimensions of 0.06-in. raised face (flange ¢
he largest opening, and add the proper height to provide for the ring joint groove applying to each flange. See Table II-5 for ring|
g dimensions.

base dimensions apply to all straight and reducing sizes.

Feducing fittings, the size, and center-to-face dimension of base are determinédby the size of the largest opening of fittings. In the c:
cing base elbows, orders shall specify whether the base shall be opposite the larger or smaller opening.

s shall be plain faced unless otherwise specified, and the center-to-b@se”dimension R shall be the finished dimension.

s may be cast integral or attached as weldments at the option ofithe’ manufacturer.

bolt hole template for round base is the same as for Class 300 flanges (Table 11) of corresponding outside diameter, except using
holes in all cases so placed as to straddle centerlines. The basesbf these fittings are intended for support in compression and are n
ors or supports in tension or shear.

he ¢/
hts of

hese

-end

dge)
joint

se of

only
bt for
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Table 11-13 Templates for Drilling Class 400 Pipe Flanges

o
W Il 1 I L |
N | |
. ! A G E00DO0DEnD MO
\L >
S Point height [Note (1)]
Elange Stud-Bolt With Nuts
1 2 3 4 5 6 7 8 9
Length of Bolts,
L
Drilling [Notes (2), (3)] [Notes, (1), (4)]
Outside Male and
Nominal Diameter Diameter of Raised Female/
Ripe of Flange, Bolt Circle, Diameter of Number Diameter Face Tongue Ring
Size [ w Bolt Holes of Bolts of Bolts 0.25 in. and Groove Joint
%
3/4
1
A
1,
Use Class 600 dimeusions in these sizes
2
DY,
3
B,
4 10.00 7.88 1 A 5.50 5.25 5.50
5 11.00 9.25 1 A 5.75 5.25 5.75
6 12.50 10.62 I 12 A 6.00 5.75 6.00
8 15.00 13.00 1Y% 12 1 6.75 6.50 6.75
10 17.50 15.25 1%, 16 1% 7.50 7.25 7.50
12 20.50 17.75 1% 16 1% 8.00 7.75 8.00
14 23.00 20.25 1% 20 1Y, 8.25 8.00 8.25
16 25.50 22150 1% 20 1% 8.75 8.50 8.75
18 28.00 24.75 1%, 24 1% 9.00 8.75 9.00
20 30.50 27.00 1% 24 1Y%, 9.50 9.25 9.75
22 33.00 29.25 1%, 24 1% 10.00 9.75 10.25
24 36.00 32.00 1% 24 1%, 10.50 10.25 11.00
GENERAL NOTES:
(a) Pimensions, dre in inches.
(b) For ather dimensions, see Table II-14.
NOTES:

(1) The length of the stud bolt does not include the height of the points (see para. 6.10.2).
(2) For flange bolt holes, see para. 6.5.
(3) For spot facing, see para. 6.6.

(4) Bolt lengths not shown in the table may be determined in accordance with Nonmandatory Appendix C (see para. 6.10.2).
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Table 11-14 Dimensions of Class 400 Flanges

XI[Note (1)]

e

X [Note (1)]
|<— O—»l
S %

1 / /\
T te |Y it 14
Y f
L 1 L I
o (0]
Threaded Slip-On Welding
X[Note (1)]
B
_J ]
o
Lapped
| X
|<—Ah—>|
| o |
| | B Y
ty | ty
1 T | I | —
Blind | 0 |
Welding Neck
1 2 3 4 5 6 7 8 9 10 11 12 13 14
Length Through, Hub Bore Corner
Hub Diam. Minimum Bore
Beginning Thread Radius
Ougside Min. of Chamfer Length of Minjmum
Diam. Thickness Diam. Welding Threaded Min. Lapped Counterbore
Nom. of of of Neck, Threaded Welding Flange, Slip- Min. Welding Flange Threaded
Pipe Fldnge, Flange, Hub, Ay Slip-On, Lapped, Neck, T On, Lapped, Neck, andPipe, Flange,
Size 0] ty X [Note (2)] Y Y Y [Note (3)] B B B r Q
1
)
%
1
1%
1% Use Class 600 dimensions in these sizes [Note (4)]
2
2%
3
3%
4 19.00. 1.38 5.75 4.50 2.00 2.00 3.50 1.44 4.57 4.60  Note (5) 0.44 4.63
5 1L00 150 700 556 212 212 400 169 566 569  Note (5) 044 69
6 12.50 1.62 8.12 6.63 2.25 2.25 4.06 1.81 6.72 6.75  Note (5) 0.50 6.75
8 15.00 1.88 10.25 8.63 2.69 2.69 4.62 2.00 8.72 8.75  Note (5) 0.50 8.75
10 17.50 2.12 12.62 10.75 2.88 4.00 4.88 2.19 10.88 1092  Note (5) 0.50 10.88
12 20.50 2.25 14.75 12.75 3.12 4.25 5.38 2.38 12.88 12.92 Note (5) 0.50 12.94
14 23.00 2.38 16.75 14.00 3.31 4.62 5.88 2.50 14.14 14.18 Note (5) 0.50 14.19
16 25.50 2.50 19.00 16.00 3.69 5.00 6.00 2.69 16.16 16.19 Note (5) 0.50 16.19
18 28.00 2.62 21.00 18.00 3.88 5.38 6.50 2.75 18.18 18.20 Note (5) 0.50 18.19
20 30.50 2.75 23.12 20.00 4.00 5.75 6.62 2.88 20.20 20.25 Note (5) 0.50 20.19
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Table 1I-14 Dimensions of Class 400 Flanges (Cont'd)

1 2 3 4 5 6 7 8 9 10 11 12 13 14
Length Through Hub Bore Corner
Hub Diam. Minimum Bore
Beginning Thread Radius
Outside Min. of Chamfer Length of Minimum
Diam. Thickness Diam. Welding Threaded Min. Lapped Counterbore
Nom. of of of Neck, Threaded Welding Flange, Slip- Min. Welding Flange Threaded
Pipe Flange, Flange, Hub, Ay Slip-On, Lapped, Neck, T On, Lapped, Neck, andPipe, Flange,
Sizé 7] ty X [Note (2)] Y Y Y [Note (3)] B B B r Q
22 33.00 2.88 25.25 22.00 4.25 6.00 6.75 22.22  22.25 Note (5) 0.50
24 36.00 3.00 27.62 24.00 4.50 6.25 6.88 3.25 2425  24.25 Note (5) 0.50 24.19

GENERAL NOTES:

(a) Pimensions are in inches.

(b) For tolerances, see section 7.

(c) For facings, see para. 6.4.

(d) For flange bolt holes, see para. 6.5 and Table II-13.

(e) For spot facing, see para. 6.6.

(f) For reducing threaded and slip-on flanges, see Table II-6.

(g) Blind flanges may be made with or without hubs at the manufacturer’s option.
(h) For reducing welding neck flanges, see para. 6.8.

NOTES:
(1)
langes.

For welding end bevel, see para. 6.7.

For thread in threaded flanges, see para. 6.9.

(2)
(3)
4)

(5) To be specified by the purchaser.

ocket welding flanges may be provided in NPS % through 2% using @ldss 600 dimensions.

[his dimension is for the large end of the hub, which may be straight or tapered. Taper'shall not exceed 7 deg on threaded, slip-on, gnd lapped
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Table I1-15 Templates for Drilling Class 600 Pipe Flanges and Flanged Fittings

o

w

IN
N

Elange
4

N\ —
Point height [Note (1)]

Stud Bolt With Nuts.

1 2 3 4 5 6 7 8 9
Length of Bolts,
L
Outside Drilling [Notes (2), (3)] [Notes (1), (4)]
Diameter Diameter of
Nominal of Flange, Bolt Circle, Diameter of Number of Diameter of | Raised Face Male and‘Eemale/
Pipe Sizp [ w Bolt Holes Bolts Bolts 0.25 in. Tongue’and Groove Ring J¢int
Y 3.75 2.62 A 4 A 3.00 2.75 3.0p
% 4.62 3.25 % 4 A 3.50 3.25 3.5p
1 488 3.50 %, 4 A 3.50 3.25 3.5p
1Y, 5.25 3.88 % 4 A 3475 3.50 3.7p
1Y%, 6.12 4.50 A 4 % 425 4.00 4.2p
2 6.50 5.00 % 8 Y 4.25 4.00 4.2p
2%, 7.50 5.88 A 8 A 4.75 4.50 4.7p
3 8.25 6.62 A 8 VA 5.00 475 5.0p
3% 9.00 7.25 1 8 A 5.50 5.25 5.5p
4 10.75 8.50 1 8 A 5.75 5.50 5.7p
5 13.00 10.50 1Y% 8 1 6.50 6.25 6.5p
6 14.00 11.50 1% 12 1 6.75 6.50 6.7p
16.50 13.75 1Y, 12 1% 7.50 7.25 7.7p
10 20.00 17.00 1% 16 1Y, 8.50 8.25 8.5p
12 22.00 19.25 1%, 20 1Y, 8.75 8.50 8.7p
14 23.75 20.75 1Y%, 20 1% 9.25 9.00 9.2p
16 27.00 23.75 1% 20 1% 10.00 9.75 10.0p
18 29.25 2575 1%, 20 1% 10.75 10.50 10.7p
20 32.00 2850 1%, 24 1% 11.25 11.00 11.5p
22 34.25 30.62 1% 24 1%, 12.00 12.2p
24 37.00 33.00 2 24 17 13.00 12.75 13.2p
GENERAL|NOTES:
(a) Dimemsions are 'in inches.

(b) For o
NOTES:

her {dimeénsions, see Table II-16.

(1) The length of the stud bolt does not include the height of the points (see para. 6.10.2).
(2) For flange bolt holes, see para. 6.5.
(3) For spot facing, see para. 6.6.

(4) Bolt lengths not shown in the table may be determined in accordance with Nonmandatory Appendix C (see para. 6.10.2).
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