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FOREWORD

The development of the first Bronze Flanged Standard began in 1910 to eliminate the confusion prevailing in the trade
with respect to bronze flange dimensions and service ratings. The work culminated and was published in 1914 under the
title “191#F arrdard Framge i o or 156 0 v +50amd—€ia 0 ed pTe

This was superseded in 1928 by the Manufacturers Standardization Society of Valves and Fittings Industxy (MSS)
“Standargl Practice” SP-2, which contained changes to provide inter-changeability with the American Cast-Iron Flange
Standard for 125-Ib (now Class 125) and Class 250 stream pressures. Subsequent revisions were issued in 193( and
1936. In |the latter, a new column of thickness for 300-lIb (now Class 300) flanges was added.

In the 1937 edition, illustrations and dimensions of bronze-flanged fittings were added. This was édited and reprinted
in 1943 to conform to the U.S. Department of Commerce, National Bureau of Standards, Simplified Practice Refom-
mendatign R-183-42, and to the War Production Board Limitation Order L-252, dated January’23, 1943.

In the 1946 edition, the pressure-temperature ratings were added for the Class 150 and €lass 300 standards anf the
dimensigns for that reference to the Class 250 standard were omitted. Limitation Order L-252 was canceled on April 28,
1945. The period of government prohibition of manufacture and civilian use of the Class250 standard (during the ljfe of
Order L-252) caused no hardship on the part of either the manufacturer or the consiimer, indicating that this pregsure
class in ronze products did not warrant being recognized as a standard.

This Standard was reviewed and reaffirmed in 1949. In October 1951, MSS.ceded it to Sectional Committee B16 on|Pipe
Flanges 4nd Flanged Fittings for review and possible approval as an American Standard.

Followjing approval of the sectional committee and sponsor organizations, it was sent to the American Standards
Associatipn (ASA), now the American National Standards Institute (ANSI), for approval and designation as an Amefican
Standard} This was granted on February 27, 1953.

In 1961, following the organization of Subcommittee No. 11 (now Subcommittee ]), the 1953 edition was revised. Lhief
among thle changes recommended was the deletion of reference to brass. This resulted from an action of ASTM redef]ning
the alloy$ that could properly be called bronze. Several other changes that brought the Standard up to date wereg also
approved by the B16 Committee, with approval designation as an American Standard being granted on July 20, 1962.

Subcorpmittee ], in keeping with regulations of ANSI; reviewed the Standard in 1969. Only minor changes were nade.
Among these were the presentation of pressure-temperature ratings in tabular form, and the gasket-retaining grdoves
being made permissible rather than recommended. Final approval of the changes was granted by ANSI on January 27,
1971.

A revidion was undertaken in 1977, afid'several changes were proposed. Foremost among these was the additipn of
metric equivalents and the eliminatiof of the optional gasket-retaining grooves. In addition, the Standard was extensjively
revised editorially. Following approvals by Subcommittee ] and the Standards Committee, ANSI granted its approvpl on
June 26, [1979.

In 198p, the American National Standard Committee B16 was reorganized as an ASME Committee, operating under
proceduifes accredited by, ANSI.

In 199[, the scope ofthe Standard was changed from bronze pipe flanges and fittings to cast copper alloy flange$ and
flanged fittings, and.itwas expanded to include class designations 150, 300, 600, 900, 1500, and 2500. The 1991 edition
also established U8, Customary units as the standard, and editorial revisions were made to improve the text. Following
approvallby th&Standards Committee and ASME, the 1991 edition of the Standard was approved as an American Natjonal
Standard|by.ANSI on February 1, 1991, with the new designation ASME B16.24-1991 and the new title “Cast Copper Alloy
Pipe Flanges-and-Flanged-Eittings.”

In 2001, the Standard was revised to include Nonmandatory Appendix A, Quality System Program. Editorial revisions
were made for clarification. Following approval by the B16 Standards Committee and the ASME Supervisory Board, the
Standard was approved as an American National Standard by ANSI on October 24, 2001.

In the 2006 edition, metric units became the primary reference units while maintaining U.S. Customary units in either
parenthetical or separate forms. Requirements for Class 400 flanges were omitted from the Standard. In addition, several
editorial revisions were made for clarity. Following approval by the Standards Committee and the ASME Board, ASME
B16.24-2006, Cast Copper Alloy Pipe Flanges and Flanged Fittings: Classes 150, 300, 600, 900, 1500, and 2500 was
approved as an American National Standard by ANSI on November 9, 2006.
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Inthe 2011 edition, references to ASME Standards were revised to no longer list specific edition years; the latest edition
of ASME publications applies unless stated otherwise. Materials manufactured to other editions of the referenced ASTM
standards have been permitted to be used to manufacture fittings meeting the requirements of this Standard aslong as the
fitting manufacturer verifies the material meets the requirements of the referenced edition. Following approval by the
Standards Committee and the ASME Board on PTCS, the 2011 revision was approved as an American National Standard by
ANSI on August 9, 2011, with the designation ASME B16.24-2011.

Inthe 2016 edition, provisions were made to revise the scope and table readings, and a new Mandatory Appendix and a
new Nonmandatory Appendix were added. Following approval by the ASME B16 Standards Committee, approval was
given by ANSI on September 23, 2016, with the new designation ASME B16.24-2016 and the new title “Cast Copper Alloy
Pipe[Flanges, Flanged Fittings, and valves: Classes 150, 300, 600, 900, 1500, and Z500.

In[ASME B16.24-2021, the U.S. Customary tables in former Mandatory Appendix I have been merged with thg SI tables
in thp main text. The tables and figures have been redesignated, former Mandatory Appendix I has been,deléted, and the
subspquent Mandatory Appendices have been redesignated. Cross-references have been updated accerdingly. Also in this
editipn, paras. 3.1(c), 5.1.2,6.2.3, 7.1.2,1-0(c), and I-4.3 have been revised, illustrations for “True Y? i Tables 8.J1.2-1 and
8.1.2-2 have beenrevised, Table 3.1-4 has been added, and the references in Mandatory Appendix1 (formerly Mandatory
Appé¢ndix III) have been updated. Following approval by the ASME B16 Standards Committee, ASME B16.24-2021 was
apprpved by ANSI on December 10, 2021.
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CORRESPONDENCE WITH THE B16 COMMITTEE

General. ASME Standards are developed and maintained with the intent to represent the consensus of concerned
interests. As such, users of this Standard may interact with the Committee by requesting interpretations, proposing
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Secretary, B16 Standards Committee

The American Society of Mechanical Engineers
Two Park Avenue

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

sirable, as demonstrated by the experience gained from the application of the Standard. Approved revisio
shed periodically.

e Committee welcomes proposals for revisions to this Standard. Such proposals should be as specific as
b the paragraph number(s), the proposed wording, and a detailed déscription of the reasons for the
ding any pertinent documentation.

pposing a Case. Cases may be issued to provide alternative rules\when justified, to permit early impleme

bdiately upon ASME approval and shall be posted on the ' ASME Committee web page.

quests for Cases shall provide a Statement of Need and Background Information. The request should id
lard and the paragraph, figure, or table number(s), and be written as a Question and Reply in the same
ing Cases. Requests for Cases should also indicate\the applicable edition(s) of the Standard to which the
applies.

ferpretations. Upon request, the B16 Standards Committee will render an interpretation of any requirem
ard. Interpretations can only be renderedin response to a written request sent to the Secretary of the B16 §
mittee.
quests for interpretation should.preferably be submitted through the online Interpretation Submittal K
is accessible at http://go.asme.org/InterpretationRequest. Upon submittal of the form, the Inquirer will 1
matic e-mail confirming receipt.
he Inquirer is unable to use the online form, he/she may e-mail the request to the Secretary of the B16 S
Mmittee at SecretaryBl6@asme.org, or mail it to the above address. The request for an interpretation shoul
inambiguous. It istfurther recommended that the Inquirer submit his/her request in the following foy

bCt: Cite the applicable paragraph number(s) and the topic of the inquiry in one or tw
on: Cite the applicable edition of the Standard for which the interpretation is being r

tion: Phrase the question as a request for an interpretation of a specific requirement su
general understanding and use, not as a request for an approval of a proprietary
situation. Please provide a condensed and precise question, composed in such a ¥

pposing Revisions. Revisions are made periodically to the Standard to incorporate €hanges that appear fjecessary

hs will be

possible,
proposal,

htation of
effective

bntify the
ormat as
broposed

ent of the
tandards

orm. The
eceive an

tandards
1 be clear
mat:

ro words.
bquested.

itable for
design or
vay thata

Prop

Background Information:

“yes” or “no” reply is acceptable.

osed Reply(ies): Provide a proposed reply(ies) in the form of “Yes” or “No,” with explanation as needed. If
entering replies to more than one question, please number the questions and replies.

Provide the Committee with any background information that will assist the Committee in
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Requests thatare notin the format described above may be rewritten in the appropriate format by the Committee prior
to being answered, which may inadvertently change the intent of the original request.

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

ASME procedures provide for reconsideration of any interpretation when or if additional information that might affect
an interpretation is available. Further, persons aggrieved by an interpretation may appeal to the cognizant ASME
Committee or Subcommittee. ASME does not “approve,” “
device, (I actvity.

» o«

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

Attending Committee Meetings. The B16 Standards Committee regularly holds meetings and/or telephone/copfer-
ences that are open to the public. Persons wishing to attend any meeting and/or telephone conference should eontagt the
Secretary of the B16 Standards Committee.
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pved by the Amerlcan National Standards Institute on December 10, 2021

ME B16.24-2021, the U.S. Customary tables in former Mandatory Appendix I have been merged with'the S
hain text. The tables and figures have been redesignated, former Mandatory Appendix I has been deleted,
equent Mandatory Appendices have been redesignated. Cross-references have been updated accordingly.
ASME B16.24-2021 includes the following changes identified by a margin note, (21). The Record Numb
v are explained in more detail in the "List of Changes in Record Number Order" followingthis Summary of]

Location

3.1

Table 3.1-4
5.1.2

6.2.3

7.1.2

Table 8.1.2-1
Table 8.1.2-2
I-0

[-4.3
Mandatory Appendix II

Change

Subparagraph (c) updated(17-2586)
Added (17-2586)

Revised (17-2586)

Revised (17-2586)

Revised (17-2586)

[lustration(for "True Y" revised (18-1179)
Mlustration for “True Y” revised (18-1179)
Subparagraph (c) revised (17-2586)
Subparagraph (c) revised (17-2586)
Updated (20-2565)

tables in
and the
In addi-
ers listed
Changes.
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LIST OF CHANGES IN RECORD NUMBER ORDER

Record Number Change
20-2565 Updated references.
18-1179 Revised errorin Table 8.1.2-1 (former Tables 3 and I-3) and Table 8.1.2-2 (former Tables 5

and I-5) illustrations.
17-2586 Revised paras. 3.1(c), 5.1.2, 6.2.3, 7.1.2, 1-0(c), and 1-4.3(c), and added Table|3.1-4.
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ASME B16.24-2021

CAST COPPER ALLOY PIPE FLANGES, FLANGED FITTINGS,
AND VALVES
Classes 150, 300, 600, 900, 1500, and 2500

1 SCOPE

1.1 |nclusions

THis Standard covers the following cast copper alloy:

(a) threaded pipe flanges and blind flanges having class
designations 150, 300, 600, 900, 1500, and 2500

(b} flanged fittings having rating class designations 150
and B0O

(c] threaded and flanged valves having rating class des-
ignations 150, 300, 600, 1500, and 2500

1.2 Dimensional Requirements

THis Standard establishes requirements for

(a) pressure-temperature ratings

(b)) size and method of designating openings for
redulced fittings

(c] markings

(d}) materials

(e] dimensions

(f)] bolting and gaskets

(g} tolerances

(h) nondestructive examination fornyvalves

(i) tests

1.3 MSS SP-80 Requirements

THis Standard also provides dimensional requirements
for flanged ends of valyes,/conforming to MSS SP-80.

1.4 ASTM B148-Requirements

AJME B16,24 requirements and the supplemental re-
quir¢ments‘efMandatory Appendix I shall apply for the
consfruction of valves under this Standard that are made
fromf ASTM B148 materials.

shown in parentheses orin separate tables followjing the SI
tables. The values stated in each system are hot exact
equivalents; therefore, it is required that each system
of units be used independently*of the other. Ejxcept for
the diameter of bolts and.flange bolt holes, c¢mbining
values from the two systenisConstitutes nonconformance
with the Standard.

2.2 References

Codes, standards, and specifications containiphg provi-
sions to thé.extent referenced herein constitutg require-
ments. of this Standard. These references are|listed in
Mandatory Appendix II.

2.3 Quality Systems

Guidelines relating to the product manufacturer’s
quality system program are described in Nonmandatory
Appendix A.

2.4 Service Conditions

Criteria for selection of material suitable for particular
fluid service are not within the scope of this Standard.

2.5 User Accountability

This Standard cites duties and responsibilitief that are
to be assumed by the flange or flange fitting and valve user
in the following areas:

(a) application

(b) installation

(c) system hydrostatic testing

(d) operation

(e) material selection

2 GENERAL

2.1 Relevant Units

This Standard states values in both SI (Metric) and U.S.
Customary units. As an exception, diameters of bolts and
flange bolt holes are expressed in U.S. Customary units
only. These systems of units are to be regarded separately
as standard. In this Standard, the U.S. Customary units are

2.6—Fimeof Purchase; Manufacture;orinstallation

The pressure-temperature ratings in this Standard are
applicable upon its publication to all flanges, flanged
fittings, and valves within its scope that otherwise
meet its requirements. For unused flanges, flanged
fittings, and valves maintained in inventory, the manufac-
turer of the flanges, flanged fittings, and valves 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 installed
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(21)

ASME B16.24-2021

in accordance with the pressure-temperature ratings of
an earlier edition of this Standard, those pressure-
temperature ratings are applicable except as may be
governed by the applicable code or regulation.

2.7 Denotation

2.7.1 Pressure-Temperature Rating Designation.
Class, followed by a dimensionless number, is the desig-
nation for pressure-temperature ratings as follows: Class

3.2 Flanged Joints

A flanged joint is composed of separate and indepen-
dent, although interrelated, components. The flanges, the
gasket, and the bolting are assembled by another influence
— the assembler. Proper controls must be exercised in the
selection and application for all these elements to attain a
joint that has acceptable leak tightness. Special techniques

(e.g., controlled bolt tightening) are described in ASME
PCC-1

150, Clasp 300, Class 600, Class 900, Class 1500, and Class
2500.

2.7.2 $ize.NPS, followed by a dimensionless number, is
the desighation for nominal fittings size. NPS is related to
the refer¢gnce nominal diameter (DN) used in international
standardp. The relationship is typically as follows:

NPS DN
Y 15
% 20
1 25
1Y, 32
1Y, 40
2 50

2% 65
3 80
4 100

GENERAL|NOTE: For NPS 2 4, the related DN = 25 x NPS.

3 PRESSURE-TEMPERATURE RATINGS

3.1 Genpral

(a) Fof flanges and flanged fittings, the tabulated pres-
sure-tenjperature ratings of Table 371:% (Table 3.1-1C)
shall apply for the materials listed in paras. 6.2.1 and
6.2.2, prpvided that the dimensjonal requirements of
Tables 7{1.1-1, 7.1.1-2, 8.1.2€1,)and 8.1.2-2 are met.

(b) Rdquirements for.valves made from ASTM B61
alloy C92200 and ASTM<B®62 alloy C83600 are covered
by MSS §P-80.

(c) Far ASTM{B148 alloys C95200, C95400, and
C95800 flanges,\and flanged and threaded end valves
only, thq tabulated pressure-temperature ratings of
Tables 3{1-2, 3.1-3, and 3.1-4 shall apply, provided that

=9

3.3 Pressure-Temperature Ratings of Flange
Joints

Pressure-temperature ratings in this Standard apply to
flanged joints that conform to the requirements on bdlting
in paras. 6.5 and 9.1, on gaskets inparas. 6.6 and 9.2, ahd to
flanged joints that are made up,in accordance with good
practice for alignment and assembly. Use of the presqure-
temperature ratings for flafiged joints not conformipg to
these requirements iscthé sole responsibility of the user.
Requirements for alighment and assembly of jointy and
consideration ofledkage due to forces and moments devel-
oped in the connected piping or equipment arg not
covered in this Standard. If the two flanges|in a
flanged joint do not have the same pressure-tempergture
ratingsythe pressure-temperature rating of the joint at
any. temperature is the lower of the two flange pres-
sure-temperature ratings at that temperature.

3.4 Rating Temperature

The temperature shown for a corresponding presqure-
temperature rating is the temperature of the pressure-
containing shell of the flange, flanged fitting, or vfalve.
In general, this temperature is the same as that of the
contained fluid. Use of a pressure-temperature rating
corresponding to a temperature other than that of the
contained fluid is the responsibility of the user, supject
to the applicable code or regulation. For any temperature
below -29°C (-20°F), the pressure-temperature rating
shall be no greater than the pressure-tempergture
rating for -29°C (-20°F). See para. 6.5.1 for temperture
limitations on use of ASTM A307 bolting.

3.5 Low-Temperature Service
It is the responsibility of the user to verify that all qf the

the dimensional requirements of ASME B16.5 are met
for flanges and applicable dimensional requirements of
ASME B16.5 or ASME B16.47 are met for flanged
valves. Threaded end valves shall have taper pipe
threads (NPT) meeting the dimensional requirements
of ASME B1.20.1.

component materials (ie flange bolting -and ga ket)
r C 4 Lo lgd o7 D

selected are acceptable for use in temperature applica-
tions below -29°C (-20°F). When permitted, copper
alloy flanges, flanged fittings, and valves manufactured
in accordance with this Standard, assembled with suitable
bolting and gaskets, and subject to the applicable code or
regulations shall not be used at temperatures below
-198°C (-325°F) except for ASTM B148 alloy C95200,
which can be used to -269°C (-452°F). For guidance
on low-temperature service, refer to ASME B31T.
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Table 3.1-1
Pressure-Temperature Ratings for ASTM B61 Alloy
C92200 and ASTM B62 Alloy C83600

Table 3.1-1C
Pressure-Temperature Ratings for ASTM B61 Alloy
C92200 and ASTM B62 Alloy C83600

Pressure, bar

Pressure, psig

Service Class 150 | Class 300 Service Class 150 | Class 300
Temperature, ASTM B62 ASTM B61 ASTM B62 ASTM B61 Temperature, ASTM B62 ASTM B61 ASTM B62 ASTM B61
oC C83600  C92200  C83600 92200 oF C83600 92200  C83600 (92200
-29 to 66 15.5 155 345 345 -20 to 150 225 225 500 500
100 142 146 214 22 4 175 220 220 420 490
125 13.4 14.1 29.1 30.9 200 210 215 465 475
150 12.4 13.4 2658 293 225 205 210 445 465
175 11.4 12.4 243 27.6 250 195 205 425 450
200 119 26.1 275 190 200 410 440
208 103 214 300 180 195 390 425
[Nete (1)] 350 165 180 350 400
225 115 24.6 400 Xo 375
232 9.3 19.3 406 150
250 10.5 23.0 450 135 160 280 350
275 10.0 21.6 [Note((1)] [Note (1)]
289 9.7 20.7 500 150 325
Test|pressure 241 241 51.7 51.7 550 140 300
GENERAL NOTE: 1 bar = 100 kPa. Test pressure 350 350 750 750

NOTH: (1) Some codes (e.g., ASME BPVC, Section I; ASME B31.1; and
ASMH B31.5) limit the rating temperature of the indicated material to
208°¢.

3.6 [System Hydrostatic Test

Flanged joints, flanged fittings, and flanged of threaded
end yalves may be subjected to system hydrostatic tests at
pressures notto exceed 1.5 times the tabulated pressure at
38°Q (100°F). System testing at higher*pressures is the
resppnsibility of the user, subject to the requirements
of thle applicable code or regulations.

4 S|ZE AND METHOD OF DESIGNATING OPENINGS

4.1 Flanges, Fittings, and Valves

The size of a flange, fitting, or valve is identified by the
corrg¢sponding’ NPS.

4.2 [Reducing Fittings

openings in their proper sequence as indicated in
Figure 4.2-1.

5 MARKING

5.1 General

Except as modified herein, flanges, flanged fittings, and
valves shall be marked as required in MSS SP-25.

GENERAL'NOTE: 1 psig = 6.89 kPa.

NQTE: (1) Some codes (e.g., ASME BPVC, Section I; ASME|B31.1; and
ASME B31.5) limit the rating temperature of the indicatedjmaterial to
406°F.

5.1.1 Name. The manufacturer’s name or tifademark
shall be applied.

5.1.2 Material. All flanges, flanged fittings, apd valves
shall be marked with the material’s applicable ASTM des-
ignation (e.g.,, B61, B62, and B148). In addition, the appli-
cable grade identification symbol “952,” “954,” of “958” is
required for flanges cast to ASTM B148."

5.1.3 Pressure-Temperature Rating Designgtion. The
flange, flanged fitting, or valve shall be marked] with the
number that corresponds to its pressure-temperature
rating class designation (i.e., 150, 300, 600, 990, 1500,
or 2500).

5.1.4 Conformance. The designation B16 dr B16.24
shall be applied to the flange, flanged fitting, and valve,
pretferably located adjacent to the class designation, to
indicate conformance to this Standard. The use of the
prefix “ASME” is optional.

! An ASME BPVC, Section I specification number may be substituted
for an ASTM Specification number, provided the requirements of the
ASME Specification are identical to or more stringent than the ASTM
Specification for the grade, class, or type of material.

(21)
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Table 3.1-2

Pressure-Temperature Ratings for ASTM B148 Alloy C95200 Flanges

Pressure, bar (psi)

Service Temperature, °C (°F) Class 150 Class 300 Class 600 Class 900 Class 1500 Class 2500
-29 to 38 (=20 to 100) 13.6 (195) 35.4 (515) 70.8 (1,030) 106.1 (1,555) 176.9 (2,570) 294.9 (4,285)
65 (150) 12.5 (185) 33.5 (480) 66.7 (965) 100.0 (1,450) 166.6 (2,415) 277.7 (4,030)
100 (200) 12.3 (180) 32.1 (470) 64.2 (940) 96.3 (1,405) 160.5 (2,345) 267.4 (3,910)
125 (250) 12.1 (175) 31.5 (455) 62.9 (915) 94.4 (1,370) 157.4 (2,285) 262.3 (3,805)
1pU(300) TT.8 (170) 30.9 (445) 67.7 (895) 926 (1,340) T5%4.3 (Z,230) 2571 (3,7R0)
1y5 (350) 11.7 (170) 30.4 (440) 60.9 (880) 91.3 (1,320) 152.2 (2,200) 253.7°(3,6[70)
2P0 (400) 11.6 (170) 30.2 (440) 60.5 (875) 90.7 (1,315) 151.2 (2,190) 252.0 (3,6p0)
2P5 (450) 11.5 (165) 30.0 (435) 60.1 (870) 90.1 (1,310) 150.2 (2,180) 250.3 (3,6B5)
2p0 (500) 11.5 (165) 30.0 (435) 60.1 (870) 90.1 (1,310) 150.2 (2,180) 250.3 (3,6B5)
2[5 (550) 11.5 (155) 30.0 (400) 60.1 (800) 90.1 (1,205) 150.2 (2,005) 250.3 (3,345)
3P0 (600) 9.0 (95) 23.3 (255) 46.7 (505) 70.0 (760) 116.7 (1270) 194.6 (2,1{15)
325 [Nte (1)] 54 (.) 14.0 (..) 28.0 (...) 42.0 (..) 69.9 (.. 116.6 (...)
NOTE: (1)|The maximum use temperature shall be 316°C. Datum for 325°C temperature is provided foryinterpolation purposes.

Table 3.1-3

Pressure-Temperature Ratings for ASTM B148 Alley. 95400 Flanges

Pressure, \bar (psi)

Service Tdmperature, °C (°F) Class 150 Class 300 Class 600 Class 900 Class 1500 Class 2590
-29 to B8 (-20 to 100) 16.3 (235) 42.6 (615) 85.2 (1,235) 127.7 (1,850) 212.9 (3,085) 354.9 (5,145)
65 (150) 15.5 (225) 40.5 (585) 81.1 (1,175) 121.6 (1,760) 202.6 (2,930) 337.7 (4,8B5)
1p0 (200) 15.2 (220) 39.7 (575) 794((1,150) 119.1 (1,730) 198.5 (2,880) 330.9 (4,8p0)
1p5 (250) 15.1 (220) 39.5 (570) 79:0 (1,145) 118.5 (1,715) 197.5 (2,860) 329.1 (4,7p5)
1p0 (300) 15.1 (220) 39.5 (570) 79.0 (1,145) 118.5 (1,715) 197.5 (2,860) 329.1 (4,7p5)
15 (350) 15.1 (220) 39.5 (570) 79.0 (1,145) 118.5 (1,715) 197.5 (2,860) 329.1 (4,7p5)
2P0 (400) 13.8 (200) 39.5 (570) 79.0 (1,145) 118.5 (1,715) 197.5 (2,860) 329.1 (4,7p5)
2P5 (450) 13.0 (185) 39.5 (570) 79.0 (1,145) 118.5 (1,715) 197.5 (2,860) 329.1 (4,7p5)
2b0 (500) 12.1 (170) 345 (475) 69.3 (955) 103.9 (1,430) 173.1 (2,380) 288.6 (3,90)
2[5 (550) 11.2 (145) 29.3 (375) 58.6 (755) 87.8 (1,130) 146.4 (1,885) 244.0 (3,145)
3P0 (600) 8.9 (110) 23.2 (290) 46.5 (585) 69.7 (875) 116.2 (1,455) 193.7 (2,4B0)
325 [Npte (1)] 7.0°60) 19.1 (..) 363 (... 544 (..) 90.7 (...) 151.1 (..
NOTE: (1)|The maximum use temperature shall be 316°C. Datum for 325°C temperature is provided for interpolation purposes.

Table 3.1-4

Pressure-Temperature Ratings for ASTM B148 Alloy C95800 Flanges

Pressure, bar (psi)

Service Tdmperature,°C(°F)  Class 150 Class 300 Class 600 Class 900 Class 1500 Class 2500
-29 to 30 (-20 to 100) 19.0 (275) 49.6 (720) 99.2 (1,440) 148.7 (2,160) 2479 (3,600) 413.1 (6,000)
65 (150) 18.8 (270) 49.0 (710) 97.9 (1,420) 146.9 (2,130) 244.8 (3,550) 408.0 (5,915)
100 (200) 18.6 (260) 48.5 (705) 97.1 (1,410) 145.6 (2,115) 242.7 (3,530) 404.6 (5,880)
125 (250) 18.5 (245) 48.3 (705) 96.7 (1,405) 145.0 (2,110) 241.7 (3,520) 402.9 (5,865)
150 (300) 18.5 (230) 48.3 (700) 96.7 (1,400) 145.0 (2,100) 241.7 (3,495) 402.9 (5,830)
175 (350) 18.5 (215) 48.1 (695) 96.3 (1,395) 144.4 (2,090) 240.7 (3,485) 401.1 (5,810)
200 (400) 18.4 (200) 479 (695) 95.9 (1,390) 143.8 (2,085) 239.7 (3,475) 399.4 (5,795)
225 [Note (1)] 18.3 (...) 47.7 (..) 95.5 (...) 143.2 (..) 238.6 (..) 397.7 (..)

NOTE: (1) The maximum use temperature shall be 204°C. Datum for 225°C temperature is provided for interpolation purposes.
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Figure 4.2-1

Method of Designating Outlets of Reducing Fittings

b b b
E]C E}c E]C

Reducing on Reducing on Reducing on

One Outlet Both Outlets One Run and‘Outlet
Reducing Crosses
b b b
c @ l@
a a a

Reducing on
Branch

Reducing on
One Run and Branch

Redueing on
One Run

Reducing Laterals

Left-hand
Side Outlet Tee

Right-hand Right-hand

GENERAL"NOTES:

(a) Ipdesignating the openings of reducing fittings, they should be read in the order indicated by the sequence of the letters “a,” “b,” “c

c
Reducing on Reducing on Reducing on Reducing on
Outlet One Run One Run and Outlet Runs (Bullhead)
Reducing Tees
b b b &
c UZU d c UZ]] d | UZ]] d C d
a a a a

Reducing on One Run
and Both Outlets

@
a

True Y

Left-hand
Side Outlet Elbow

'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.”

(b) The largest opening establishes the basic size of a reducing fitting. The largest opening is named first, except for bullhead 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. (Double branch elbows are not included in this Standard.)
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5.1.5 Size. The NPS designation shall be marked on
flanges, flanged fittings, and valves. Reducing flanges
and reducing flanged fittings shall be marked with the ap-
plicable NPS designations as required by paras. 4.1 and
4.2.

6 MATERIALS

6.1 General

6.3 Flanged Fittings

Material for flanged fittings shall be in accordance with
either para. 6.2.1 or para. 6.2.2.

6.4 Valves — Flanged and Threaded

Material for flanged and threaded valves shall be in
accordance with para. 6.2.3.

Produgts covered by this Standard shall be made of cast-
ings produced to the requirements of para. 6.2 or para. 6.3.

6.2 Flanges

Flanges shall be in accordance with the material re-
quirements specified in para. 6.2.1, para. 6.2.2, or para.
6.2.3.

6.2.1 ASTM B61. Castings shall meet the requirements
of ASTM([B61 alloy €92200.

6.2.2 ASTM B62. Castings shall meet the requirements
of ASTM[B62 alloy C83600.

6.2.3 ASTM B148. Castings shall meet the require-
ments df ASTM B148 alloy C95200, C95400, or
€95800, [and the additional requirements specified in
paras. 6.2.3.1 through 6.2.3.5.

6.2.3.1 Ordering Information. Ordering information
for ASTM B148 castings shall include tests on each lot and
the form|of the test bar.

6.2.B.2 Test Bars. For ASTM B148 castings,"a
minimun of three test bars shall be poured from_each
lot of cadt metal. Chemical composition and mechanical
property] tests shall be performed using,the test bars
from each lot.

6.2.8.3 Sampling. For ASTM B148 castings, the
sample for chemical analysis shall be taken from the
test bar|casting or other casting sample in such a
manner §s to be representative of each casting lot.

6.2.3.4 Weld Repair/Approval. ASTM B148 castings
shall notberepaired,plugged, welded, or burned-in unless
permissipn from the user of the cast product has been
previously secured. This will be requested of the user
upon th¢ manufacturer’s determination that casting
defects are stich that after the approved repair, the useful-

o Dol
U.Jd DULI.IIIS
Bolting materials recommended for use with copper

alloy flanges and flanged fittings are deéseribgd in
paras. 6.5.1 and 6.5.2.

6.5.1 Steel Bolting. Carbon steel bolting conforming to
ASTM A307 is not recommended teo_be used below 429°C
(=20°F) nor above 204°C (400°F) and is limited to usefwith
Classes 150 and 300 flanges, flariged fittings, and flapged
valve end connections.

6.5.2 Nonferrous Boltings. The following nonfegrous
bolting materials are-fecommended for Classes 15( and
300 flanges, flatniged fittings, and valves withir the
temperature{limitation stated. Other bolting matdrials
that havera\specified minimum yield strength pf at
least 206 MPa (30 ksi) may be used when permjtted
by thelapplicable code or regulation.

ASTM Alloy
Specification No. Condition Notes
B98 C65100 Half hard 1)
C65500 Half hard 1)
C66100 Half hard 1)
B150 C61400 .. (2)
C63000 ... (2)
C64200 ... (2)
B164 N04400 Hot finish
N04400 Cold drawn (2)
N04400 Cold drawn, stress relieved (2)
N04400 Cold drawn, stress equalized  |(2)
N04405 Hot finish
N04405 Cold drawn (2)
NOTES:

(1) Maximum operating temperature is 177°C (350°F).
(2) Maximum operating temperature is 288°C (550°F).

ness and the strength of the casting will not be impaired.

6.2.3.5 Weld Repair. For ASTM B148 castings,
preparation for repair welding shall include inspection
to ensure complete removal of the defect. Repairs shall
be made using welding procedures qualified in accordance
with ASME BPVC, Section IX. Repair welding shall be done
by welders or welding operators meeting the qualification
requirements of that Code.

6.6 Gaskets

Materials for gaskets are described in ASME B16.5. The
user is responsible for selection of gasket materials that
will withstand the expected bolt loading without injurious
crushing and that are suitable for the service conditions.
Particular attention needs to be given to gasket selection if
a hydrostatic test approaches or exceeds the test pressure
specified in para. 3.6.
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6.7 Materials Selection

Criteria for the selection of materials are not within the
scope of this Standard. The possibility of material dete-
rioration in service should be considered by the user.
A discussion of precautionary considerations can be
found in ASME B31.3, Appendix F.

7 FLANGE AND VALVE BODY DIMENSIONS

mately 45 deg with the axis of the thread. The chamfer
shall be concentric with the thread and shall be included
in the measurement of the thread length.

7.5 Thread Length
The length of the thread shall include the chamfer.

7.6 Thread Gauging

7.1 General

Flange dimensions are dependent on the flange casting
matgrial.

7.1.1 ASTM B61 and ASTM B62. For flange castings
madp of ASTM B61 alloy C92200 or ASTM B62 alloy
C83600, the flange dimensions shall be in accordance
with| Tables 7.1.1-1 and 7.1.1-2 with alternative facings
as p¢rmitted in para. 7.2.

7.1.2 ASTM B148 Alloys. For flange castings made of
ASTM B148 alloys €C95200, C95400, and C95800, the
flange dimensions shall be in accordance with the appli-
cabl¢ dimensional requirements of ASME B16.5.

7.1.3 ASTM B148 End Flanges. For valve flanged body
castings, the end flange dimensions shall be in accordance
with|the applicable dimensional requirements of ASME
B16.5 or ASME B16.47.

7.2

Unless otherwise specified by the purchaser, €lasses
150 pnd 300 blind and companion flanges shall*be fur-
nished with a flat face. Unless otherwise-specified by
the purchaser, Class 600 and higher companion flanges
shalll be furnished with a 6.4-mm (0.25-in.) raised face,
with| the exception of the small fnale face (on end of
pipe) and the small female face{(on end of pipe). When
usinfg straight pipe threads, jany of the flange pipe
threads shown in ASME B16.5 may be used with
copper alloy flanges. When flanges of ASTM B61 or
ASTM B62 are furnished with one of the alternative
ASME B16.5 facings, ‘any required raised-face dimension
shall be in addition to the basic flange thickness, t5; of
Tablps 7.1.2¥ and 7.1.1-2.

End-Flange Facings

7.3 [Threaded Flanges

Thereferencepointforgaugingisthestartingend of the
flange, provided the chamfer does not exceed\the major
diameter of the internal thread. When a Chamfpr on the
internal thread exceeds this limit, the referemce point
becomes the last thread scratch on-the chamfgr cone.

7.7 Threaded Flange Assembly

External pipe threads used with higher-pressure
flanges shall be longersthan normal to bring the end of
the pipe close to the-face of the flange when parts are
assembled by powet equipment. The additionjal length
and number of turhs are shown in ASME B16.5, Mandatory
Appendix [fot ASME B1.20.1 threads.

7.8 Flanged Bolt Holes

Bolt’holes are in multiples of four. Bolt hole$ shall be
equally spaced, and pairs of bolt holes shall stradflle fitting
or valve centerlines.

7.9 Spot and Back Facing

Flanges, flanged fittings, and flanged valves cqvered by
this Standard shall have bearing surfaces for boflting that
shall be parallel to the flange face within 1 deg. Ay spot or
back facing shall not reduce the flange thickness| t; below
the dimension required by para. 7.1. The sppt facing
diameter shall be in accordance with MSS SP}9. When
cutting into the hub of flanges, flanged fittings, and
flanged valve bodies with back-facing tools, the|intersec-
tion shall have a radius not less than 1.5 mm (0.06 in.).

8 FITTING AND VALVE DIMENSIONS

8.1 Center-to-Face Dimensions

8.1.1 Side Outlet Fittings. Side outlet elbowq and side
outlet tees shall have all openings on intersectirjg center-
lines.

Threaded flanges shall have a taper pipe thread in
accordance with ASME B1.20.1. Variations in alignment
of the thread with the axis of the flange shall not
exceed 5 mm/m (0.06 in./ft) (0.5%).

7.4 Thread Chamfer

All flanges of ASTM B61 and ASTM B62 materials shall
be made without a counterbore. The threads shall be
chamfered approximately to the major diameter of the
thread at the pipe end of the flange at an angle approxi-

8.1.2 Elbows

(a) The center-to-face dimensions for straight size 90-
deg elbows, 90-deg long radius elbows, 45-deg elbows,
and side outlet 90-deg elbows are shown in Tables
8.1.2-1 and 8.1.2-2.

(b) Reducing 90-deg elbows and reducing side outlet
90-deg elbows shall have the same center-to-face dimen-
sions as straight size fittings shown in Tables 8.1.2-1 and
8.1.2-2, corresponding to the size of the largest opening.
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Table 7.1.1-1
Dimensions of Class 150 Threaded Companion and Blind Flanges for Alloys C83600 and C92200

I T T

A
(/] (/| S |
;_ ’, I I /| “ g I ///////{/////////i/////// /y//////// I ’, tr
A I A
—— | —— |
«—— BC > «———  BC >
- lo) » - 0 >
Minimum Maximum
Thickness Nominal Diameter
Diameter of Bolt Number Nominal Diameter Minimum Mihimum of Minimum
f Flange, Flange, tr Circle, of Bolts Bolt Size, of Bolt Diameter Length Counter- Thickhess
NPS o [Note (1)] BC [Note (2)] in. Hole, in. of Hub, X ‘Overall, Y bore,I atRecgss, T
Y D0 (3.50) 7.9 (0.31) 60.3 (2.38) 4 Y A 30 (1.19) " 15 (0.59) 13 (0.50) 6.4 (9.25)
% 1p0 (3.88) 8.6 (0.34) 69.9 (2.75) 4 Y A 38.(@.25) 16 (0.62) 19 (0.75) 7.1 (¢.28)
1 1010 (4.25) 9.7 (0.38) 79.4 (3.12) 4 Y %% 49/(1.94) 17 (0.69) 25 (1.00) 7.9 (¢.31)
1%,  1J15 (4.62) 10.4 (0.41) 88.9 (3.50) 4 A A 59 (2.31) 21(0.81) 32 (1.25) 8.6 (0.34)
1%  1p5 (5.00) 11.2 (0.44) 98.4 (3.88) 4 Y % 65 (2.56) 22 (0.88) 38 (1.50) 9.6 ((.38)
2 1p0 (6.00) 12.7 (0.50) 120.7 (4.75) 4 A A 78 (3.06) 25 (1.00) 51 (2.00) 11.2 (0.44)
2% 1B0 (7.00) 14.2 (0.56) 139.7 (5.50) 4 A % 90 (3.56) 29 (1.12) 64 (2.50) 12.7 (§.50)
3 1po (7.50) 15.7 (0.62) 152.4 (6.00) 4 % A 108 (4.25) 30 (1.19) 76 (3.00) 14.2 (0.56)
3% 2§15 (8.50) 17.5 (0.69) 177.8 (7.00) 8 Y% A 122 (4.81) 32 (1.25) 89 (3.50) 15.7 (0.62)
4 2B0(9.00) 17.5 (0.69) 190.5 (7.50) 8 A A 135 (5.31) 33 (1.31) 102 (4.00) 15.7 (9.62)
5  2b5(10.00) 19.1 (0.75) 215.9 (8.50) 8 A /A 164 (6.44) 37 (1.44) 127 (5.00) 17.5 (9.69)
6 2B0 (11.00) 20.6 (0.81) 241.3 (9.50) 8 % A 192 (7.56) 40 (1.56) 152 (6.00) 19.1 (¢.75)
8 3§15 (13.50) 23.9 (0.94) 298.5 (11.75) 8 A A 246 (9.69) 44 (1.75) 203 (8.00) 22.4 (0.88)
10  4Pp5 (16.00) 25.4 (1.00) 362.0 (14.25) 12 A 1 305 (12.00) 49 (1.94) 254 (10.00) 23.9 (0.94)
12 4B5 (19.00) 26.9 (1.06) 431.8 (17.00) 12 A 1 365 (14.38) 56 (2.19) 305 (12.00) 25.4 (1.00)
GENERAL NOTES:
(a) Dimenkions are in millimeters (inehes).
(b) For flgnge facing, see para. 7.2«
(c) Flangd diameters and drilling, templates correspond to those prescribed in ASME B16.1, ASME B16.5, and ASME B16.42.
NOTES:
(1) For flgnge spot facing and thickness, see para. 7.9.
(2) For flgnges integral-with fittings or valves, see para. 7.8.
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Table 7.1.1-2
Dimensions of Class 300 Threaded Companion and Blind Flanges for Alloys C83600 and C92200

S

y (]!

A

4L

[ . I %
S s A s 7/,
| S S S SN S S s 7 |
s oSS S S S S ¢
f s
A Il X

A

«— BC

Y

A
)
Y

e——— BC ——— 5>

[0 R v s a—

Maximum
Minimum Nominal Diameter
Thickness Number Nominal Diameter Minimum < Minimum of 'Hlinimum
Diameter of Flange, tr Bolt Circle, of Bolts Bolt Size, of Bolt Diameter Length Counter- hickness
NP of Flange, 0 [Note (1)] BC [Note (2)] in. Hole, in. of Hub; X Overall, Y bore,I afRecess, T
P 95 (3.75) 12.7 (0.50) 66.7 (2.62) 4 Y A 30 (1.19) 15(0.59) 13 (0.50) 1f1.2 (0.44)
% 115 (4.62) 13.5(0.53) 82.6 (3.25) 4 A % 38 (1.50) 16 (0.62) 19 (0.75) 1[L.9 (0.47)
1 125 (4.88) 15.0 (0.59) 88.9 (3.50) 4 Y ¥ 49 (1.94) 18 (0.69) 25 (1.00) 1B.5 (0.53)
1% 135(5.25) 15.7 (0.62) 98.4 (3.88) 4 Y Y 59 (2.31) 21 (0.81) 32 (1.25) 1j.2 (0.56)
1Y 155 (6.12) 17.5 (0.69) 114.3 (4.50) 4 A A 65 (2.56) 22 (0.88) 38 (1.50) 1p.7 (0.62)
2| 165 (6.50) 19.1 (0.75) 127.0 (5.00) 8 A A 78 (3.06) 25 (1.00) 51 (2.00) 1[.5 (0.69)
2% 190 (7.50) 20.6 (0.81) 149.2 (5.88) 8 % A 90 (3.56) 28 (1.12) 64 (2.50) 1p.1 (0.75)
3 210 (8.25) 23.1 (0.91) 168.3 (6.62) 8 A A 108 (4.25) 30 (1.19) 76 (3.00) 2[.3 (0.84)
34 230 (9.00) 24.6 (0.97) 184.2 (7.25) 8 %, A 122 (4.81) 32 (1.25) 89 (3.50) 2P.1(0.91)
4 255 (10.00) 26.9 (1.06) 200.0 (7.88) 8 % A 135 (5.31) 33 (1.31) 102 (4.00) 2p.4 (1.00)
5 280 (11.00) 28.4 (1.12) 235.0 (9.25) 8 A /A 164 (6.44) 37 (1.44) 127 (5.00) 2p.9 (1.06)
6 320 (12.50) 30.2 (1.19) 269.9 (10.62) 12 % A 192 (7.56) 40 (1.56) 152 (6.00) 2B.4 (1.12)
8 380 (15.00) 35.1 (1.38) 330.2 (13.00) 12 A 1 246 (9.69) 44 (1.75) 203 (8.00) 3B.3 (1.31)
GENHRAL NOTES:
(a) Dimensions are in millimeters (inches).
(b) Fpr flange facing, see para. 7.2.
(c) Hange diameters and drilling templates correspond to those prescribed in ASME B16.1, ASME B16.5, and ASME B16.42.
NOTHS:
(1) Fpr flange spot facing and,thickness, see para. 7.9.

() H

pbr flanges integral-with fittings or valves, see para. 7.8.



https://asmenormdoc.com/api2/?name=ASME B16.24 2021.pdf

ASME B16.24-2021

(00'z1) Soe (95°0) Z¥T (00%1) 95¢ (0s's) ovtT (0s+v2) zz9 (0070€) z9L (0s°2) 161 (00'61) 8% (00+v2) 019 (00'z1) Sog 41
(00'01) ST (8¥°0) z'Z1 (00'Z1) Sog (00'9) 271 (05'027) 129 (05's7) 8%9 (059) 991 (0591) 61% (00'z7) 8SS (0011) 642 01
(00'8) €0z (1¥°0) ¥01 (00°11) 642 (0s%) #11 (05°£1) S¥¥ (0022) 6SS (0s°s) o¥1 (00¥1) 95¢ (0087 8% (00'6) 622 8
(009) zs1 (c€0) ¥8 (006) 622 (0s°€) 68 (05+1) 89¢ (00°81) LS¥ (00s) Lz1 (0s'11) 262 (0091P 90% (008) €02 9
(009) 2z1 (0g0) 92 (008),£02 (0s¢) 68 (ose1) €ve (0021) Z8¥ (0s%) ¥11 (szo1) 092 (oo's1p 08¢ (0s'2) 161 S
(00%) zot1 (£z'0) 89 (002) 8.1 (00€) 92 (00z1) Sog (o0's1) 18¢€ (00%) zot1 (00'6) 622 (ooe1 oce (059) 591 ¥
(0s€) 68 (sz°0) 9 (059) 91 (00°€) 92 (0sT1) 262 (05+1) 89¢ (05°€) 68 (05'8) 912 (00°z1p %0€ (0079) zs1 743
(00°€) 92 (zz0) 95 (009) zs1 (00:£) 92 (00°01) %52 (00°€1) 0¢€ (00€) 92 (s22) L6t (0011 082 (05°S) 0%1 €
(052) ¥9 (0z0) TS (05°s) o¥1 (05249 (05'6) THe (0o0z1) Sog (00€) 92 (00°2) 8L1 (0007 ¥S2 (00°5) Lzt 744
(00'2) 1§ (61°0) 8% (00°s) Lz1 (0529 (008) €0z (0s01) £L92 (052 +9 (059) S91 (00'd) 822 (0s%) ¥11 4
(0s1) 8¢ (910) T¥ (002) 18 (00°2) 8L1 (00'6) 622 (sz2) Ls (009) zs1 (00'g) +0z (00+) zot1 %1
(sz1) zg (¥1°0) 9°€ (s21) s (sz9) 65T (00'8) v02 (002) 15 (05°s) 0¥t (054 o6t (sz€) se6 Al
(00'1) S2 (z10) 0°€ (s21) s¥ (628) 91 (0s°2) 161 (s21) s¥ (008) Lzt (004 821 (0s°€) 68 1
(sz0) 61 (110) 87 (sL1) s (059 991 (sze) €8 A
(0os0) €1 (600) €2 (zo1) 1% (00'q zst1 (00€) 92 Y,
1 “1930wrelIq [(6) @10N] [(8) @oNl »  [(S) ‘(¥) saaoN]l  [(S) ‘(+) seroN]/ [(S) ‘(¥) seroN] [(x) a10N] [(1) a10N] 14 |4 [(2)-(x) sa30N] sdN
104 WINWIUI 2 ‘SSauydIy I} ‘90e,J-03-30e 4 ‘90ej-031-13]Ud) J ‘90e]-0}-I9)Ud) -/ ‘9de]-0}-3dey] D ‘9oeyq g ‘@ey ‘oeJ-0)-90e | ‘93eq-01-13)ud)
nem -0)-193Ud) -03-19)U3)
EET]
S ETi L To)
A eni |eJaje] $S04) apis EET
| |
4 = 4 ) X X 1
14 _ _ v v
a T v A
a A _ _ A A
Iy v v
ul_ﬂ,\LAq\V_ _A.qrv_ A..\V_
moq|3
6ap-06 moq|3
199npay ' ETv 1o Bulonpay moq|3 moq|3 snipey amoq|3
2113U8293 139npay apIs Bap-06 Bap-gi BuoT bap-06 Bap-06
1 1 _ %! 1 1
o w L _ ] L ]
= o v\ m»‘ ] y
+ R | -y
L J |_
V> V- ~ l«—g <V >

S132Npay pue ‘(sdzis Jybress) s aniL ‘syesaje ‘sassol) ‘saa] ‘smoq)3 0ST SSe1) JO suoisudwiq
1-C'T'8 ?1qel

10


https://asmenormdoc.com/api2/?name=ASME B16.24 2021.pdf

ASME B16.24-2021

FA R ACIEEN
'G'T'8 "eled/Q9s ‘s19onpal JLIIUIID pue S.Iadnpal J

90URIS[0) SSAUWPIYY [[em Jo] (6)
suolsuawip adej-03-a3ej 104 (8)

'(q)€'1'8 "eded 99s ‘S19[AN0 A} UO SUONINPAI SZIS JUSIJJIP OMY,SUIARY S93) 19[IN0 dpIs SuUdNPal Jo SHOISUSWIP 3I8J-01-193Udd 104 (/)
'(0)€'1°8 eaed-ads~sunl y1oq Uo SuNpPal S99) JO SHOISUIWIP 9ILJ-03-193Udd 104 (9)
‘(e)g'1°8 eaed 99s ‘s[edalef pue ‘s9ss0.1 ‘s99) SurdNpal Jo sHOISUSWIpP 9J8j-01-193udd 104 (S)

‘z:8 "eqed 99s ‘s[euale| pue

SSO.ID JO SjuawadIojuladl 10y (%)

‘(0)z'1°8 "e1ed 99S.‘smoq[e 99.139p [e1ads Jo spoIsSuUaWIpP 99Bj-03-193udd 104 (§)

'(q)z'1°8 "ered 995/smoqja 3unpad jo S|
"1°'1'8 "eded 99s/53umiy 393N0 SpIS J

€01, eaed a9s
'g’/ "eded pue T-1'T°Z 9[qeL 938 /SUOISU
‘(sagoul) s

oISuUaWIp 99Bj-03-193udd 104 (7)
saulpIaluad undasiaul 1o (1)
‘SHLON

‘9JUB.19[0) 9J8J-03-133Udd 104 (2)
wip ajoy 1joq pue a3ueyy 104 (q)
dlawWI[[IwWw ul aJe suoisuawlq (e)
‘SHLON TVYINID

11


https://asmenormdoc.com/api2/?name=ASME B16.24 2021.pdf

ASME B16.24-2021

'e'01 "exed a9s

‘9JUB.19[0) 93€J-03-133Udd 104 (2)

c SloRI 335 ‘SUOISUL
[T 0 e 7} T

wip a[oy 3j0q pue s3uey 104 (q)

‘(seyoul) sfazowr[iw ul a.1e suoisuawilq (e)
:SHLON TVIINID
(008) €02 (zz0) €81 (001)36L2 (00s) Lz1 (0s02) 128 (0s's2) 8%9 (009) zs1 (00'%1) 95¢ (0009 80S (0001) 52 8
(009) zs1 (950) Z41 (00'6) 622 (00%) zot1 (0s21) S¥¥ (0s'12) L¥S (0s's) v01 (0s'T1) 262 (o021 zev (0s8) 912 9
(00's) Lz1 (8%0) zztT (008) €02 (0s¢) 68 (o0s1) 18€ (0s'81) 0L¥ (00s) Lz1 (sz'o1) 092 (00'91) 90% (008) €02 S
(00%) zo1 (1v°0) ¥01 (002) 821 (00°€) 92 (0s°€T1) £%¢ (0s91) 61% (05%) #11 (00'6) 622 (00¥1) 95¢€ (00°2) 81 ¥
(05°€) 68 (9g0) T6 (059) 91 (00:€) 9. (osz1) 81¢€ (05°sT) v6€ (00+) zot (058) 912 (0o0e1] oce (059) 91 743
(00°€) 92 (c€0) ¥8 (009) zs1 (00 groL (00°T1) 642 (00¥1) ss¢€ (0s5°€) 68 (s22) L61 (oo'z1) vo€ (009) zs1 €
(0s2) +9 (8z0) 1L (0s's) ov1 (05°2)-+9 (os01) L92 (00°€T) TEE (0s°€) 68 (00°2) 81 (00T 082 (0s's) o¥1 44
(002 18 (sz'0) ¥'9 (00s) Lzt (052 +9 (00'6) 622 (0S'T1) €62 (00°¢) 92 (059) 591 (0001 ¥Sz (00's) Lz1 4
(0s1) 8¢ (0z0) TS (05°2) 9 (05'8) 912 (00'T1) 082 (s.2) oL (00'9) zs1 (00'd) 822 (0S5+) #11 %1
(sz1) zg (61°0) 8% (sz2) Ls (sz2) 81 (05'6) TH2 (052) 9 (05°s) o¥1 (osg) 912 (sz'#) 801 AS
(00'1) 52 (L10) €% (002 18 ([0s:9) s91 (0s8) 912 (sz2) LS (00°S) Lz1 (009 %0z (00%) zo1 1
(sz0) 61 (o10) 1% (sza) Ls (004 8.1 (0s€) 68 A
(0os0) €1 (zro) o€ (sL1) v (oo'd zs1 (00€) 9L Y,
1 ‘1910wreIq [(6) 210N] [(8) a1oNl 5  [(s) ‘(¥) saaoN]  [(S) ‘(¥) saron]/ [(S) ‘(+) saaoN] [(1) a10N] [(x) a10N] & 14 [(2)-(1) sa10N]  sdN
10d WINWIUIN 7 ‘SSOUYIIY, ‘90e]-01-908 J ‘90ej-0}-I9]Ud)  ‘9Ieq-01-13)uUd) -/ @ ‘9dej-0}-3de] D ‘@ey g ‘9eyq ‘ddeg-0)-90e | ‘93eq-03-13)ud)
nem -0]-193U9d) -0}-131u3)
EET]
S ETi L To)
A eni |eJaje] $S04) apis EET
| |
4 = 4 ) X X 1
14 _ _ v v
a T v A
a A _ _ A A
Iy v v
ul_ﬂ,\LAq\V_ _A.qrv_ A..\V_
moq|3
6ap-06 moq|3
199npay ' ETv 1o Bulonpay moq|3 moq|3 snipey amoq|3
2113U8293 139npay apIs Bap-06 Bap-gi BuoT bap-06 Bap-06
1 1 _ %! 1 1
O w N‘ [ _ ] [ 1]
= o v v\ } ] y
g ¥
_ H N « -
L J |_
V> V- ~ l«—g <V >

S132npay pue ‘(sdzis ybress) sA ani] ‘syesdje ‘sassol) ‘sad] ‘smoqi3 00E SSe)) JO suoisudwig
¢-C'T'8 ?1qel

12


https://asmenormdoc.com/api2/?name=ASME B16.24 2021.pdf

ASME B16.24-2021

2’071 "eled 93s [90urI9[0} SSAWNDIY} [[EM

'G'1°8 "eled 99s ‘s199Npa.l JLIJUSIIS PUE S.19dNPal J§ SUOISUSWIP dIEJ-03-90B)

'(qQ)€'1°8 "e1ed 99S ‘S}9]INO B} UO SUOLDINPAI JZIS JUISYIP 0m) SulAeY S991,29[3N0 9PIS SUDNPAI UO SHOISUIWIP 9DeJ-03-193Udd
(0)g'1°8 "exed aas ‘suni ygoquo Sunpal $993 JO SHOISUIWIP 90eJ-03-193Udd

‘(e)g'1°8 "eded 99s ‘s[e1ale] pue ‘sasS04d’ (sS993 udNPaL JO SHOISUIWIP 3DEJ-03-193UdD

'7'8 "eledydas ‘s[erale] pue Fasso.d JO JUIWIDIOJUISL

‘(0)z'1°8 "eted 99s ‘smoq[o 93a13ep [e1dads Jo spOISUSWIP 90BJ-03-193UD

'(qQ)z'1°'8 "exed aas ‘smoq[o SUdNpPaL JO SHOISUSWIP 9I€)-03-19}UdD

'1'1'8 eled 93s ‘s3umy 19[N0,9pIS J§ SaUI[I9IUdD SUNISSIdIUL

10,
10,
10,
10,
10,
10,
10,
10y
10y

(6)
€]
(2)
(9)
(<)
()
(e)
(2)
(1)

‘SHLON

13


https://asmenormdoc.com/api2/?name=ASME B16.24 2021.pdf

ASME B16.24-2021

(c) Special degree elbows ranging from 1 deg to 45 deg,
inclusively, shall have the same center-to-face dimensions
given for 45-deg elbows, and those over 45 deg and up to
90 deg, inclusively, shall have the same center-to-face
dimensions given for 90-deg elbows. The angle designa-
tion ofan elbow is its deflection from straight line flow and
is the angle between the flange faces.

8.1.3 Tees, Crosses, and Laterals

mined by the manufacturer. In particular, 45-deg laterals,
true Ys, and crosses may require additional reinforcement
to compensate for inherent weaknesses in these shapes.

8.2.2 Valves. ASME B16.34 wall thickness shall apply
for ASTM B148 valves.

9 BOLTING AND GASKETS
9.1 Bolting

(a) Thie center-to-face dimensions for straight size tees,
with or wiithout side outlet, crosses, and laterals are shown
in Tabled 8.1.2-1 and 8.1.2-2.

(b) Refducing tees, with or without side outlet, reducing
crosses, gnd reducing laterals shall have the same center-
to-face dimensions as straight size fittings shown in
Tables 8{1.2-1 and 8.1.2-2, corresponding to the size of
the largept opening. Tees, crosses, and laterals, reducing
on the rup only, shall have the same center-to-face dimen-
sions as gtraight size fittings shown in Tables 8.1.2-1 and
8.1.2-2, gorresponding to the size of the largest opening.

(c) Tegsreducing on both runs are generally known as
bullhead|tees and have the same center-to-face dimen-
sions as ptraight size fittings corresponding to the size
of the outlet.

8.1.4 True Ys. Center-to-face dimensions for straight
size true|Ys are shown in Tables 8.1.2-1 and 8.1.2-2. Re-
ducing sites are considered special and should be made to
suit conditions.

8.1.5 Reducers and Eccentric Reducers. The face-to-
face dimensions for all combinations of reducers and
eccentric reducers shall be the same as given in
Tables 8{1.2-1 and 8.1.2-2 for the larger opening:

8.1.6 Valves. Flanged valves shall have_face-to-face
dimensidns in accordance with ASME B16.10. Threaded
valves fafe-to-face shall be manufacturer’s standard.

8.1.7 Interchangeability. Class\150 flanged fittings and
valves inNPS 1 and larger sizes-have a bolting pattern that
is dimengionally interchangeable with ASME B16.1, Class
125 Casf]Iron Flanged Fittings; ASME B16.5, Class 150
Steel Flgnged Fittings; and ASME B16.42, Class 150
Ductile Ifon Flangéd-Fittings. Class 300 flanged fittings
in NPS 1 fand largérhave a bolting pattern that is dimen-
sionally ihterchangeable with ASME B16.1, Class 250 Cast
Iron Flanged-Fittings; ASME B16.5, Class 300 Steel Flanged

For carbon steel and nonferrous bolts smaller thgn ¥,
in.,, ASME B18.2.1, Square Heads; ASME B18:2)1, Heavy
Hex Heads; and ASME B18.2.2, Heavy Hex Nuts arq rec-
ommended. For carbon steel and nonferrgus bolts ¥, in.
and larger, ASME B18.2.1, Standard Heads; ASME B18.2.1,
Hex Heads; ASME B18.2.2, Hex Nuts;*and ASME B18.2.2,
Heavy Hex Nuts are recommended.

Itis recommended that allbolting be threaded in afcor-
dance with ASME B1.1, Unified Screw Threads, Cqarse
Thread Series, Class 2A‘and Class 2B.

9.2 Gaskets

Full-faced gaskets extending to the flange edge as given
in ASME B16.21 are recommended for flat-faced surfaces
such as’shown in Tables 7.1.1-1 and 7.1.1-2. Mefallic
gaskets are not recommended to be used with|flat-
faced-flanges.

10 TOLERANCES?

10.1 Convention

For determining conformance with this Standard, the
convention for fixing significant digits where limits
(maximum and minimum values) are specified shdll be
as defined in ASTM E29. This requires that an obsqrved
or calculated value be rounded off to the nearest unit i the
last right-hand digit used for expressing the limit. De¢imal
values and tolerances do not imply a particular methpd of
measurement.

10.2 Wall Thickness

Fittings with local areas having a less than minimum
wall thickness will be acceptable, provided that

(a) the area of minimum thickness can be enclosed by a

circle whose diameter is no greater than 0.35 v/dt whre d

Fittings; and ASME B16.4Z, Class 300 Ductile Iron Flanged
Fittings.

8.2 Wall Thickness

8.2.1 Fittings. For inspection purposes, the minimum
wall thickness, t, of flanged fittings at the time of manu-
facture shall be as shown in Tables 8.1.2-1 and 8.1.2-2,
except as provided in para. 10.2. Additional metal thick-
ness needed to withstand assembly stresses, shapes other
than circular, and stress concentrations shall be deter-

14

istheinside diameter, and tis the minimum wall thickness,
as shown in Tables 8.1.2-1 and 8.1.2-2

(b) measured thickness is not less than 0.9t

(c) enclosure circles are separated from each other by

an edge-to-edge distance not less than 1.75 /dt

2Unless otherwise stated, tolerances are equal, plus, and minus.
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10.3 Center-to-Face

The following tolerances shall be permitted on all
center-to-contact surface dimensions of fittings:

NPS Tolerance, mm (in.)
<10 +0.8 (£0.03)
=12 +1.5 (£0.06)

T lerances for contact surface-to-contact surface (face-
T

11 PRESSURE TESTING
11.1 Flange Test

Flanges are not required to be pressure-test

11.2 Flanged Fitting Test

ed.

11.2.1 Shell Pressure Test. Each flanged fitting shall be

given a shell pressure test.

to-fafe) dimensions shall be twice those given above. The
larggst opening in the fitting governs the tolerance to be
appljed to all openings.

10.4 Facings

Tdlerances that apply to both flange and flanged fitting
facings are as follows:

Oytside diameter, 6.4 mm (0.25 in.) raised face, 0.5 mm
(0.0% in.).

10.5 Flange Thickness

NPS Tolerance, mm (in.)
<12 +3.0 (+0.12)
-0.0 (-zero)

10.6 Counterbore, Threaded Flanges

NPS Tolerance, mm (in.)

<10 +0.8 (+0.03)
-0.0 (-zero)

212 +1.5 (+0.06)
-0.0 (-zere)

10.7| Drilling and Facing

THe required tolerances,are.as follows:

(a) Bolt circle diameter,+1.5 mm (+0.06 in.)

(b) Center-to-center‘\of’adjacent bolt holes, +0.8 mm
(¥0.93 in.)

11.2.2 Test Conditions. The shell pressuré
flanged fittings shall be at a pressure no'less
times the 38°C (100°F) pressure-temperatu
rounded off to the next higher 0.5-bar|(10-psi) ix

11.2.3 Test Fluid. The pressurétest shall be m|
water, which may contain a gertresion inhibitoy
sene, as the test fluid. Other stitable test fluid
used, provided their viscosity is not greater
of water. The test-fluid* temperature shall ng
50°C (125°F).

11.2.4 TestDuration. The minimum test dura
be as follows:

Fitting Size Duration,

test for
than 1.5
Fe rating
crement.

hde using
or kero-
5 may be
han that
t exceed

tion shall

NPS < 2 60
2Y% <NPS<38 120
NPS = 10 180

11.2.5 Acceptance. No visible leakage is p
through the pressure boundary wall.

11.3 Valve Pressure Test

Each valve shall be given a shell and closure
meets the requirements of ASME B16.34, secti

ermitted

test that
bn 7.

15
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MANDATORY APPENDIX I
ASTM B148 VALVE CONSTRUCTION SUPPLEMENTAL
REQUIREMENTS

(21) 1-0 GENERAL STATEMENTS

(a) Thlis Appendix describes requirements for ASTM
B148 flgqnged and threaded end valves constructed
under th|s Standard.

(b) Expept as specified in (c) below, the organization,
content, fand paragraph designations of this Appendix
correspopd with sections 1 through 11 of this Standard.

(c) Refjuirements are included by reference to applica-
ble requirements in ASME B16.34-2017.

I-1 SCOPE

With gxception to material, pressure-temperature
ratings, fating designations, end connections, NDE, and
Special (lass and Limited Class requirements, ASTM
B148 vallves constructed under this Standard shall
meet the|applicable requirements of ASME B16.34, Stan-
dard Clags Designation.

1-2 GENERAL

Section} 2 applies in its entirety, with the supplemental
requirenfent for ASTM B148 valves in aceordance with
para. [-2]7.1.

1-2.7 DJnotation

1-2.7.1f Pressure-Temperature Rating Designation.
Only Standard Pressure«Class Rating Designation
numberq 150, 300, 600;7900, 1500, and 2500 shall be
used for ASTM B148 valyes constructed under this Stan-
dard.

I1-3 PRESSURE-TEMPERATURE RATINGS
Exceptlfof paras. 3.1(a) and 3.1(b), and with the added

I1-4 SIZE AND METHOD OF DESIGNATING
OPENINGS

Except for para 4.2, section 4 appliesin its entirety |with
added requirements per para. I-43:

1-4.3 Valves

(a) The valve size shall*be identified by the NPS pf its
end flanges or threaded ends.
(b) Classes 150,300, 600, 900, 1500, and 2500 ASTM
B148 flanged ivalves shall be size limited to the NP{ that
have appropriate Class flange dimensions in ASME B16.5
or ASME B16.47.
(c) Elanhged end valves larger than NPS 60 are beyond
the scope of this Standard.
(d) Threaded valves larger than NPS 2, are beyond the
scope of this Standard.

I-5 MARKING

Section 5 applies in its entirety for the constructipn of
ASTM B148 valves with the exception to para. 5.1.4 in
para.l-5.1.4 and the additional requirements in para. |-5.2.

I-5.1 General

1-5.1.4 Conformance. Valves constructed undei this
Standard shall be marked “B16.24.”

1-5.2 Valve Identification Plate

An identification plate that includes the manufactyrer’s
name shall be secured to each ASTM B148 valve. Qther
information to appear on the nameplate include$ the
following:

(a) valve size.

requirement of para. I-3.6, section 3 applies in its entirety
for construction of ASTM B148 valves.

I-3.6 System Hydrostatic Test

When system hydrostatic testing that includes ASTM
B148 valves constructed under this Standard is
performed, the requirements in ASME B16.34, paras.
2.5.3.1 and 2.5.3.2 apply.

(D) materials, body, bonnet, and trim.

(c) Pressure Class Designation.

(d) pressure rating at -29°C to 38°C (-20°F to 100°F).

(e) conformance — B16.24.

(f) special markings for low-melting-point materials,
operator closure pressure limits, etc., that limit operating
pressure and/or temperature. Limiting pressure and/ or
temperature is to be marked on the nameplate.

(21)
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1-6 MATERIALS

Section 6 applies in its entirety for construction of ASTM
B148 valves with the exceptions in paras. I-6.4 and 1-6.5.

1-6.4 Valves — Flanged and Threaded

Flanged valve body castings shall have flanges integral
with the body casting.

I-8.1 Center-to-Face Dimensions

1-8.1.6 Valves. ASTM B148 flanged valve bodies shall
have face-to-face dimensions in accordance with ASME
B16.10 for the appropriate steel valve type and class.
Threaded valve body face-to-face dimension shall be in
accordance with the manufacturer’s standard.

1-8.1.8 Valve Body Flanges. Flanged valve body cast-
ings shall have end flanges integral with the body casting.

I-G-L— Bult;l Iy

THis paragraph applies in its entirety for valve body
joint, body bonnet, and cover bolting for construction
of AJTM B148 valves, with additional requirements in
parap. I-6.5.1 and 1-6.5.2.

1-6.5.1 Steel Bolting. ASME B16.34, Table 1, Group 4 or
ASME BPVC, Section II, Part D, Table 3 bolting material
may|be used for ASTM B148 valve end flange or body
joint bolting not exposed to service fluid.

1-6.5.2 Nonferrous Bolting. ASME B16.34, Table 1,
Groyp 4 or ASME BPVC, Section II, Part D, Table 3 nonfer-
rous|bolting material may be used for ASTM B148 valve
end flange or body joint bolting exposed to service fluid.

-7

\Y
7.2,
valv{

FLANGE AND VALVE BODY DIMENSIONS

th the added requirements in paras.1-7.1.3,1-7.6,7.1,
.5,7.8,and 7.9 apply in their entirety for ASTM B148
body flanges.

1-7.1 General

I1-7.1.3 ASTM B148 End Flanges. For flanged valve
body castings, the flange end dimensions shall be
prefgared with flange facing, nut bearing surfaces,
outslde diameter, flange thickness, and drilling in accor-
dange with ASME B16.5 or ASME-B16.47 dimensional re-
quir¢ments.

1-7.6
Al

Thread Gauging

ASTM B148 threaded valves with internal threads
shalllbe threaded with American National Standard Taper
Pipe|Threads (s¢e' ASME B1.20.1). Variations in threading
shalllbe limitéd to one turn large or one turn small from the
gaugling notch when using working gauges. The reference
point forgauging is the starting end of the valve, provided
the dhamfer does not exceed the major diameter of the

I1-8.3 Additional Valve Body Dimensional
Requirements

All the applicable requirements0f>2ASME B16.34 are
required for construction of ASTM.B148 valves, Including
those described in paras. I-8,3'1 through 1-8.3.p.

I-8.3.1 Wall Thickness(Valve body wall thick
be in accordance with the réquirements of ASM
para. 6.1.

ness shall
E B16.34,

1-8.3.2 Threaded End Dimensions. Valve body
threaded end minimum wall thickness dimensions,
length, and gauging shall meet the requirements of
ASME B16.34, para. 6.2.4.

1-8.3.3 Auxiliary Connections. Auxiliary comnections
tosthe valve body or bonnet shall be of a threaded
design and shall meet the dimensional requirgments of
ASME B16.34, para. 6.3.

1-8.3.4 Body Joints. Valves with bolted or
bonnet or cover joints or body joints shall
tensile and/or shear area requirements
B16.34, para. 6.4.

threaded
meet the
f ASME

1-8.3.5 Stem Retention. Valves with stems of
shall have a stem retention feature that meets th¢
ments of ASME B16.34, para. 6.5.1.

spindles
require-

1-8.3.6 Wafer or Flangeless Valves. Wafer
less valves shall meet the requirements of ASM
para. 6.7.

r flange-
E B16.34,

1-9 BOLTING AND GASKETS

Section 9 applies in its entirety for valve end flange
joints (see para. [-8.3.4).

1-10 TOLERANCES

internal thread. When a chamfer on the internal thread
exceeds this limit, the reference point becomes the last
thread scratch on the chamfer cone.

I1-8 FITTING AND VALVE DIMENSIONS

The requirements in section 8 apply, with the additional
requirements in paras. [-8.1.6, 1-8.1.8, and I-8.3.

17

Valve body flange dimensional tolerance shall meet the
applicable requirements of ASME B16.5 or ASME B16.47
and the additional requirements in para. I-10.8.
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