Cast Copper Alloy Pipe

Flanges, Flanged
Fittings, and Valves

Classes 150, 300, 600, 900,
1500, and 2500

AN AMERICAN NATIONAL STANDARD


https://asmenormdoc.com/api2/?name=ASME B16.24 2016.pdf

ASME B16.24-2016

(Revision of ASME B16.24-2011)

Cast Copper Alloy Pipe
Flanges, Flanged
Fittings, and Valves

Classes 150, 300,600, 900,
1500, and 2500

AN AMERICAN NATIONAL STANDARD

%z@ The American Society of

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


https://asmenormdoc.com/api2/?name=ASME B16.24 2016.pdf

Date of Issuance: October 31, 2016

The next edition of this Standard is scheduled for publication in 2021.

ASME issues written replies to inquiries concerning interpretations of technical aspects of this
Standard. Periodically certain actions of the ASME B16 Committee may be published as Cases:
Cases and interpretations are published on the ASME Web site under the Committee Pages Jat
http://cstools.asme.org as they are issued.

Errata to codes and standards may be posted on the ASME Web site under the Commjttee Pages to
provide corrections to incorrectly published items, or to correct typographical or gramfatical errors
in codes and standards. Such errata shall be used on the date posted.

The Committee Pages can be found at http://cstools.asme.org/. There is‘\an~option available to
automatically receive an e-mail notification when errata are posted to a particular code or standard.
This option can be found on the appropriate Committee Page after selecting “Errata” in the “Publication
Information” section.

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

This code or standard was developed under procedures accredited as meeting the criteria for American National
Standards. The Standards Committee that approved the code or standard was balanced to assure that individuals from
competent and concerned interests have had an(@pportunity to participate. The proposed code or standard was made
available for public review and comment thatprovides an opportunity for additional public input from industry, academia,
regulatory agencies, and the public-at-large.

ASME does not “approve,” “rate,” oriendorse” any item, construction, proprietary device, or activity.

ASME does not take any positiop~with respect to the validity of any patent rights asserted in connection with any
items mentioned in this document,~and does not undertake to insure anyone utilizing a standard against liability for
infringement of any applicable. letters patent, nor assumes any such liability. Users of a code or standard are expressly
advised that determination.of the validity of any such patent rights, and the risk of infringement of such rights, is
entirely their own responsibility.

Participation by federal agency representative(s) or person(s) affiliated with industry is not to be interpreted as
government or industry endorsement of this code or standard.

ASME accepts-tesponsibility for only those interpretations of this document issued in accordance with the established
ASME procedures’ and policies, which precludes the issuance of interpretations by individuals.

No part of this document may be reproduced in any form,

in—an-—alactranic ratriaval cuctam or othanaica

g

without the prior written permission of the publisher.

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

Copyright © 2016 by
THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS
All rights reserved
Printed in U.S.A.



https://asmenormdoc.com/api2/?name=ASME B16.24 2016.pdf

CONTENTS

FOrewWord . . ... e iv
Committee ROSter . ... ... . .. e Vi
Correspondence With the B16 Committee ............. ... . .. ... oo, vil
Summary of Changes .............. .. . i ix
List of Changes in Record Number Order ............. ... ... ... V0 xi
1 S0P . . o e UIN 1
2 General ...l 1
3 Pressure-Temperature Ratings........ ... ... ... .. . G 2
4  Size and Method of Designating Openings ...................% .. .. ... ... ... ... 8
5 Marking. ... ... 8
6 Materials.......................G 10
7  Flange and Valve Body Dimensions ............ .00 .. . i 11
8 Fitting and Valve Dimensions .......... ... %5 . i 11
9 Bolting and Gaskets ........... .. . @i 12
10 Tolerances. ... Y 12
11 Pressure Testing . .. ... ... 0o 13
Figure
1 Method of Designating.Outlets of Reducing Fittings ............................... 9
Tables
1 Pressure-Temperature Ratings for ASTM B61 Alloy C92200 and ASTM B62 Alloy

C83600 . o 3
2 Dimensiefis of Class 150 Threaded Companion and Blind Flanges for Alloys C83600

andeC92200 .. ... 4
3 Dintensions of Class 150 Elbows, Tees, Crosses, Laterals, True Ys (Straight Sizes),

and Reducers ....... ... 5
4 s, Dimensions of Class 300 Threaded Companion and Blind Flanges for Alloys C83600

and C92200 . ... 6
5 Dimensions of Class 300 Elbows, Tees, Crosses, Laterals, True Ys (Straight Sizes),

and Reducers .......... ... 7
6  Pressure-Temperature Ratings for ASTM B148 Alloy C95200 Flanges ............... 8
7 Pressure-Temperature Ratings for ASTM B148 Alloy C95400 Flanges ............... 8
Mandatory Appendices
I Dimensions of Fittings in U.S. Customary Units ....................... ... ... .. 15
I ASTM B148 Valve Construction Supplemental Requirements ....................... 21
III  REfEIeNCES . ..ottt e e e e e 24
Nonmandatory Appendices
A Quality System Program ... 25
B Method Used for Establishing Pressure-Temperature Ratings ...................... 26

iii



https://asmenormdoc.com/api2/?name=ASME B16.24 2016.pdf

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

cuiminated and was pubiished i 192 tmnder the title 1912 Brass Standard Flange DImensions
for 150-1b and 250-1b (now Class 150 and Class 250) steam pressures.

This was superseded in 1928 by the Manufacturers Standardization Society of Valves and
Fittings Industry (MSS) “Standard Practice” SP-2, which contained changes to provide inter-
changeability with the American Cast-Iron Flange Standards for 125-b (now Class 125) and
Class 250 stream pressures. Subsequent revisions were issued in 1930 and 1936. In the-latter, a
new column of thickness for 300-Ib (now Class 300) flanges was added.

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

In the 1946 edition, the pressure—temperature ratings were added for theClass 150 and Class 300
standards and the dimensions 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 Class 250 standard (during the life of Order L-252) caused no hardship
on the part of either the manufacturer or the consumer,indicating that this pressure class in
bronze products did not warrant being recognized as a stahdard.

This Standard was reviewed and reaffirmed in 19491 October 1951, MSS ceded it to Sectional
Committee B16 on Pipe Flanges and Flanged Fittings for review and possible approval as an
American Standard.

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

In 1961, following the organization\of‘Subcommittee No. 11 (now Subcommittee J), the 1953
edition was revised. Chief among the changes recommended was the deletion of reference to
brass. This resulted from an action ‘of ASTM redefining the alloys that could properly be called
bronze. Several other changes'that brought the Standard up to date were also approved by the
B16 Committee, with approval designation as an American Standard being granted on
July 20, 1962.

Subcommittee J, in Keeping with regulations of ANSI, reviewed the Standard in 1969. Only
minor changes were made. Among these were the presentation of pressure—temperature ratings
in tabular formvand the gasket-retaining grooves being made permissible rather than recom-
mended. Final‘approval of the changes was granted by ANSI on January 27, 1971.

A revisionwas undertaken in 1977, and several changes were proposed. Foremost among these
was the/addition of metric equivalents and the elimination of the optional gasket-retaining
grooves: In addition, the Standard was extensively revised editorially. Following approvals by
Subcommittee ] and the Standards Committee, ANSI granted its approval on June 26, 1979.

In 1982 the American National Standard Committee Bl6 was rnnrgnni'ﬂ:r‘] as_an

ASME Committee, operating under procedures accredited by ANSL

In 1991, the scope of the Standard was changed from bronze pipe flanges and fittings to cast
copper alloy flanges and flanged fittings, and it was expanded to include class designations 150,
300, 600, 900, 1500, and 2500. The 1991 edition also established U.S. Customary units as the
standard, and editorial revisions were made to improve the text. Following approval by the
Standards Committee and ASME, the 1991 edition of the Standard was approved as an American
National 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 Fittings.”

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
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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.

In the 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 as long 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 reyision was
approved as an American National Standard by ANSI on August 9, 2011, with thé)designation
ASME B16.24-2011.

In this 2016 edition, provisions have been made to revise the scope and table readings, and a
new Mandatory Appendix and a new Nonmandatory Appendix have been added. Following
the approval by the ASME B16 Standards Committee, approval as an AmeTican National Standard
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,(anid Valves: Classes 150, 300,
600, 900, 1500, and 2500.”
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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 revisions or a case, and attending Committee meetings.

Correspondence should be addressed 10:

Secretary, B16 Standards Committee

The American Society of Mechanical Engineers
Two Park Avenue

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

Proposing Revisions. Revisions are made periodically to the Standard toincofporate changes
that appear necessary or desirable, as demonstrated by the experience gained\from the application
of the Standard. Approved revisions will be published periodically.

The Committee welcomes proposals for revisions to this Standard.\Such proposals should be
as specific as possible, citing the paragraph number(s), the propesed wording, and a detailed
description of the reasons for the proposal, including any pertinent documentation.

Proposing a Case. Cases may be issued to provide alterndtiye rules when justified, to permit
early implementation of an approved revision when the.néed is urgent, or to provide rules not
covered by existing provisions. Cases are effective immediately upon ASME approval and shall
be posted on the ASME Committee Web page.

Requests for Cases shall provide a Statement of Need and Background Information. The request
should identify the Standard and the paragraph, figure, or table number(s), and be written as a
Question and Reply in the same format as existing Cases. Requests for Cases should also indicate
the applicable edition(s) of the Standard te\which the proposed Case applies.

Interpretations. Upon request, the Bl6._Standards Committee will render an interpretation of
any requirement of the Standard. Intérpretations can only be rendered in response to a written
request sent to the Secretary of the.B16 Standards Committee.

Requests for interpretation should preferably be submitted through the online Interpretation
Submittal Form. The form is.accessible at http://go.asme.org/InterpretationRequest. Upon sub-
mittal of the form, the Inquirer will receive an automatic e-mail confirming receipt.

If the Inquirer is unable“to use the online form, he/she may e-mail the request to the Secretary
of the B16 Standards Committee at SecretaryBl6@asme.org, or mail it to the above address. The
request for an infespretation should be clear and unambiguous. It is further recommended that
the Inquirer sdbmit his/her request in the following format:

Subject: Cite the applicable paragraph number(s) and the topic of the inquiry
in one or two words.

Editien: Cite the applicable edition of the Standard for which the interpreta-
tion is being requested.

Question: Phrase the question as a request for an interpretation of a specific

requirement suitable for general understanding and use, not as a

provide a condensed and precise question, composed in such a way

that a “yes” or “no” reply is acceptable.

Proposed 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.

Background Information: Provide the Committee with any background information that will

assist the Committee in understanding the inquiry. The Inquirer may

also include any plans or drawings that are necessary to explain the
question; however, they should not contain proprietary names or
information.
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Requests that are not in 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.

ASME procedures provide for reconsideration of any interpretation when or if additional
information that might affect an interpretation is available. Further, persons aggrieved by an
interpretation may appeal to the cognizant ASME Committee or Subcommittee. ASME does not
“approve,” “certify,” “rate,” or “endorse” any item, construction, proprietary device, or activity.

Attending Committee Meetings. The B16 Standards Committee regularly holds meetings
and/or telephone conferences that are open to the public. Persons wishing to attend any meeting

"o

and/or telephone conference should contact the Secretary of the B16 Standards Committee.
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ASME B16.24-2016
SUMMARY OF CHANGES

Following approval by the ASME B16 Committee and ASME, and after public review,

ASME B16.24-2016 was approved by the American National Standards Institute on September
23, 2016.

ASME B16.24-2016 includes the following changes identified by a margin note, (16). In,addition,
the title of the Standard was updated to include valves. The Record Numbers listed)below are
explained in more detail in the “List of Changes in Record Number Order” following(this Summary
of Changes.

Page Location Change (Record Numbér)
1 1 Revised in its entirety (15-1068)
2.2 Reference to Mandatory Appendix III
updated
25 Revised to include valves (15-2830)
2.6 Revised to include valves (15-2830)
2 3.1 (1)"Subparagraphs (b) and (c) revised in

their entirety (15-863)
(2) Subparagraph (d) deleted (15-863)

3.3 References to paras. 6.5 and 6.6 updated
(15-863)
34 Revised to include valves (15-863)
3.5 Revised (15-863)
3.6 Revised to include valves (15-863)
8 Table6 Revised in its entirety (15-863)
Table 7 Added (15-863)
4.1 Revised to include valves (15-2830)
5.1 Revised to include valves (15-863)
5.1.2 Revised (15-863)
513 Revised to include valves (15-2830)
10 514 Revised to include valves (15-2830)
5.15 Revised to include valves (15-2830)
6273 Revised (15-843)
6.2.3.4 Revised (15-2830)
6.4 Added, and following paragraphs
redesignated (15-2830)
6.5 (1) Revised to include valves (15-2830)

(2) References to paras. 6.5.1 and 6.5.2
updated (15-2830)

6.5.1 Revised to include valves (15-2830)
6.5.2 Revised to include valves (15-2830)
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Page Location Change (Record Number)
11 7 Title revised (15-863)
7.1.1 Revised (15-863)
7.1.2 Revised (15-863)
7.1.3 Added (15-2830)
7.2 Metric equivalent revised (15-2830)
7.6 Revised in its entirety (11-560)
7.9 Revised to include valves (15-2830)
8 Title revised (15-2830)
12 8.1.6 Added, and following paragraph
redesignated (15-2830)
8.1.7 Revised to include valyves\(15-2830)
8.2 (1) First paragraph redesignated 8.2.1
(15-2830)
(2) Paragraph,8.2.2 added (15-2830)
13 11.3 Added (15:2830)
15 Mandatory Appendix I In second sentence, table numbers
updated (15-2830)
20 Table I-6 Revised in its entirety (15-863)
Table I-7 Added (15-863)
21-23 Mandatory Appendix II Added (15-2830)
24 Mandatory Appendix’III (1) Redesignated from Mandatory
Appendix II (15-2830)
(2) ASME B16.10, ASME B16.34, ASME
B16.47, and ASME B31T references
added (15-2830)
(3) ASTM and MSS references updated to
latest editions (15-2830)
25 Nonmandatory In footnote 1, reference to Mandatory
Appendix A Appendix III updated
26 Nonmandatory Appendix B Added (15-863)
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LIST OF CHANGES IN RECORD NUMBER ORDER

ging

Record Number Change
11-360 Phqhgpr] jpara Z 6 to match the urnrr‘]ihg af ather ASME B16 documents rpgarﬂing thread gal
15-863 Added a method for determining pressure—temperature ratings for flanges that conform, to
ASME B16.5 dimensions, revised pressure-temperature rating tables for ASTM B148 alley*C9p200,
and added pressure-temperature rating tables for ASTM B148 alloy C95400
15-1068 Changed the Scope of the Standard
15-2830 Revised the Standard to include construction details for ASTM B148 valves and.tipdated refe

ences
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(16)

ASME B16.24-2016

CAST COPPER ALLOY PIPE FLANGES, FLANGED FITTINGS, AND
VALVES

1 B5COPE
1.1 (Inclusions
Tlpis Standard covers the following cast copper alloy:
(a threaded pipe flanges and blind flanges having
clas§ designations 150, 300, 600, 900, 1500, and 2500
(b) flanged fittings having rating class designations
150 pnd 300

(c) threaded and flanged valves having rating class
desipnations 150, 300, 600, 1500, and 2500

1.2

Tlhis Standard establishes requirements for
(a) pressure-temperature ratings

(bp size and method of designating openings for.
redyced fittings

(c) markings

(d) materials

(e} dimensions

(f] bolting and gaskets

(gp tolerances

(h) nondestructive examination for\valves
(i) tests

Dimensional Requirements

1.3 [MSS SP-80 Requirements

This Standard also prevides dimensional require-
merits for flanged ends.'0f valves conforming to MSS
SP-§0.

1.4 [ASTM B148*Requirements

ABME B16:24 requirements and the supplemental
reqirements of Mandatory Appendix II shall apply for
the ¢onstruction of valves under this Standard that are

L ’ ’ ’ ’ ’

the U.S. Customary units are shown’in parentheses or
in separate tables that appear in Wandatory Appendix I.
The values stated in each system are not exac} equiva-
lents; therefore, it is requited that each systen] of units
be used independently.of the other. Except for the diam-
eter of bolts and flange bolt holes, combininfg values
from the two systems constitutes nonconformgnce with
the Standard.

2.2 Referénces

Codes, standards, and specifications containihg provi-
sioris\to the extent referenced herein constitutq require-
ments of this Standard. These references are |listed in
Mandatory Appendix III.

2.3 Quality Systems

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

2.4 Service Conditions

Criteria for selection of material suitable for garticular
fluid service are not within the scope of this Jtandard.

2.5 User Accountability

This Standard cites duties and responsibilitiep 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

made from ASTM B148 materials.

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. Within the text,

2.6 Time of Purchase, Manufacture, or Installation

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 manufacturer
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

(16)

(16)
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ASME B16.24-2016

been met. Where such components were installed 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.

influence — the assembler. Proper controls must be exer-
cised in the selection and application for all these ele-
ments to attain a joint that has acceptable leak tightness.
Special techniques (e.g., controlled bolt tightening) are
described in ASME PCC-1.

3.3 Pressure-Temperature Ratings of Flanged Joints

Pressure-temperature ratings in this Standard apply
to flanged joints that conform to the requirements on

Class, foHewed-by-adimensionlessaumber-is-the-desig
nation fpr pressure—temperature ratings as follows:
Class 15D, Class 300, Class 600, Class 900, Class 1500,
and Clags 2500.

2.7.2|Size. NPS, followed by a dimensionless num-
ber, is tHe designation for nominal fittings size. NPS is
related tp the reference nominal diameter (DN) used in
international standards. The relationship is typically as
follows:

NPS DN
A 15
% 20
1 25

1% 32
1% 40
2 50
2% 65
3 80
4 100

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

3 PRE$SURE-TEMPERATURE RATINGS

3.1 General

(a) Fdr flanges and flanged fittingsj:the tabulated
pressuref-temperature ratings of Table\1(Table I-1) shall
apply for the materials listed in paras. 6.2.1 and 6.2.2,
provided that the dimensional requirements of Tables 2
through|5 (Tables I-2 through\I-5) are met.

(b) Requirements for valves made from ASTM B61
alloy C9p200 and ASTM-B62 alloy C83600 are covered
by MSS [EP-80.

(c) Fof ASTM B148alloys C95200 and C95400 flanges,
and flanged and threaded end valves only, the tabulated
pressurer-temperature ratings of Table 6 (Table I-6) and
Table 7 ([fable I-7) shall apply, provided that the dimen-

bolting in paras. 6.5 and 9.1, on gaskets in parad. 6.6
and 9.2, and to flanged joints that are made up in agcor-
dance with good practice for alignment ard asserpbly.
Use of the pressure—temperature ratings for flamged
joints not conforming to these requirements is the{sole
responsibility of the user. Requirements for alignient
and assembly of joints and consi@ération of leakagg due
to forces and moments develdped in the connected|pip-
ing or equipment are not.‘cevered in this Standayd. If
the two flanges in a flanged joint do not have the game
pressure—temperattiré ratings, the presshire-
temperature rating ofthe joint at any temperature i the
lower of the twe‘flange pressure-temperature rafings
at that températare.

3.4 Rating Temperature

The'témperature shown for a corresponding pressure—
temperature rating is the temperature of the presgure-
containing shell of the flange, flanged fitting, or vhlve.
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 tempergture
below —29°C (-20°F), the pressure—-temperature rgting
shall be no greater than the pressure-temperature rgting
for —29°C (—20°F). See para. 6.5.1 for temperature lithita-
tions on use of ASTM A307 bolting.

3.5 Low-Temperature Service

It is the responsibility of the user to verify that g1l of
the component materials (i.e., flange, bolting, and|gas-
Kket, etc.) selected are acceptable for use in tempergture
applications below —29°C (-20°F). When permitted, |cop-
per alloy flanges, flanged fittings, and valves manfifac-
tured in accordance with this Standard, assembled with
suitable bolting and gaskets, and subject to the applica-

sional 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.

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

ble code or regulations shall not be used at temperatures
below -198°C (-325°F) except for ASTM B148 alloy
(95200, which can be used to —269°C (-452°F). For guid-
ance on low-temperature service, refer to ASME B31T.

3.6 System Hydrostatic Test

Flanged joints, flanged fittings, and flanged or
threaded end valves may be subjected to system hydro-
static tests at pressures not to exceed 1.5 times the tabu-
lated pressure at 38°C (100°F). System testing at higher

(16)
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Table 1 Pressure-Temperature Ratings for ASTM B61 Alloy C92200 and
ASTM B62 Alloy C83600

Pressure, bar

Class 150 Class 300
Service ASTM B62 ASTM B61 ASTM B62 ASTM B61
Temperature, °C €83600 €92200 €83600 €92200

-29 to 66 15.5 15.5 34.5 34.5
100 14.3 14.6 31.4 32.4

125 13.4 14.1 29.1 30.9

150 12.4 184 26.8 29.3

175 11.4 12.4 24.3 27.6

200 A 11.9 ce 26.1

208 [Note (1)] 10.3 e 21.4 e
225 11.5 24.6

232 9.3 . 19.3 R

250 o, 10.5 A 23.0

275 A 10.0 A 21.6

289 t.. 9.7 A 20.7

Test pressure 24.1 24.1 51.7 51.7

GENERAL NOTE: ("1, bar = 100 kPa.
NOTE:

(1) Some‘codes (e.g., ASME Boiler and Pressure Vessel Code, Section I; ASME B31.1; and
ASME\B31.5) limit the rating temperature of the indicated material to 208°C (406°F).
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Table 2 Dimensions of Class 150 Threaded Companion and Blind Flanges
for Alloys C83600 and €92200

l— < —>»]

.

«<— BC

\i

T

v

AN
S S S SN S S S

T

S S 2SS A 4
f
e i 0.2
L—/‘J

< 0 > - >
Maximum
Minimum Nominal Diameter
Thickness Nominal Diameter Minimum Minimum of Minimum
Diameter of Flange, Bolt Number Bolt of Bolt Diameter Length Counter- Thickness
of Flange, t; Circle, of Bolts Size, Hole, of Hub, Overall, bore, at Rgcess,
NPS 0 [Note (1)] BC [Note (2)] in. in. X Y 1 i
Y 90 7.9 60.3 4 Y A 30 15 13 d.4
A 100 8.6 69.9 4 Y A 38 16 19 11
1 110 9.7 79.4 4 e A 49 17 25 1.9
1Y, 115 10.4 88.9 4 A s 59 21 32 d.6
1Y, 125 11.2 98.4 4 Y A 65 22 38 4.6
2 150 12.7 120.7 4 A VA 78 25 51 11.2
2Y, 180 14.2 139.7 4 A A 90 29 64 11.7
3 190 15.7 152.4 4 A %, 108 30 76 14.2
3Y, 215 17.5 177.8 8 A A 122 32 89 14.7
4 230 17.5 19075 8 A 3/4 135 33 102 1.7
5 255 19.1 215.9 8 A A 164 37 127 14.5
6 280 20.6 241.3 8 A A 192 40 152 19.1
8 345 23.9 298.5 8 VA A 246 44 203 2.4
10 405 254 362.0 12 e 1 305 49 254 23.9
12 485 269 431.8 12 7/8 1 365 56 305 2.4

GENERAL NOTES:

NOTES:
(1) For flange spot facing and thickness, see para. 7.9.
(2) For flanges integral with fittings or valves, see para. 7.8.
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Table 3 Dimensions of Class 150 Elbows, Tees, Crosses,
Laterals, True Ys (Straight Sizes), and Reducers

> B—> >
<A »C |"A [<A
1 f : \ l D

A
! A
90-deg 90-deg Long 45-deg 90-deg Side Reducer Eccentric
Elbow Radius Elbow Elbow Reducing Outlet Reducer
Elbow 90-deg
Elbow

It

A
+ __X_ T D l 90 deg
A
L Ii ) F —/— E
T
Tee Side Lateral True Y
Outlet
Tee
Center- Center- Center- Face- Center- Center- Wall
to-Face, Face- to- to- to-Face, to-Face, to-Face, Face- Thick- Minimum
A to- Face, Face, D E F to-Face, ness, Port
[Notes Face, B C [Notes [Notes [Notes G t Diameter,
NPS 0)-] A+A [Note (1)] [Note (1)] @), 5)] ), (5)] @), (5)] [Note (8)] [Note (9)] l
A 76 152 41 2.3 13
% 83 166 45 2.8 19
1 89 178 127 45 191 146 45 A 3.0 25
1Y, 95 190 140 51 204 159 45 e 3.6 32
11/2 102 204 152 57 229 178 51 ce 4.1 38
2 114 228 165 64 267 203 64 127 4.8 51
21/2 127 254 178 76 305 241 64 140 5.1 64
3 140 280 197 76 330 254 76 152 5.6 76
31/2 152 304 216 89 368 292 76 165 6.4 89
4 165 330 229 102 381 305 76 178 6.8 102
5 191 380 260, 114 432 343 89 203 7.6 127
6 203 406 292 127 457 368 89 229 8.4 152
8 229 458 356 140 559 445 114 279 10.4 203
10 279 558 419 165 648 521 127 305 12.2 254
12 305 610 483 191 762 622 140 356 14.2 305
GENHRAL NOTES:
(@ Qimensions,dre=in millimeters.
(b) Fpr flangenand bolt hole dimensions, see Table 2 and para. 7.8.
() Fpr center-to-face tolerance, see para. 10.3.
NOTES:
(1) For-ihtersecting-centertines—of-side—ottetfittingsrseepara—8-++-
(2) For center-to-face dimensions of reducing elbows, see para. 8.1.2(b).
(3) For center-to-face dimensions of special degree elbows, see para. 8.1.2(c).
(4) For reinforcements of crosses and laterals, see para. 8.2.
(5) For center-to-face dimensions of reducing tees, crosses, and laterals, see para 8.1.3(a).
(6) For center-to-face dimensions of tees reducing on both runs, see para 8.1.3(c).
(7) For center-to-face dimensions of reducing side outlet tees having two different size reductions on the outlets, see para. 8.1.3(b).
(8) For face-to-face dimensions of reducers and eccentric reducers, see para. 8.1.5.
(9) For wall thickness tolerance, see para. 10.2.
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Table 4 Dimensions of Class 300 Threaded Companion and Blind Flanges

for Alloys C83600 and €92200

Yl | { { | | | {
(] 1 2% (A1 V. N %2
Y ! Lp t T 7! ////////////////// 0 //// Iy t
{ , gt
oo ' 1
- |.
<«—— BC > «—5)BC >
- 0 > < (o) >
Maximum
Minimum Nominal Diameter
Thickness Nominal Diameter Minimum Minimum of Minimum
Diameter of Flange, Bolt Number Bolt ofBolt Diameter Length Counter- Thickness
of Flange, tr Circle, of Bolts Size, Hole, of Hub, Overall, bore, at Recess,
NPS 0 [Note (1)] BC [Note (2)] in. in. X Y I i
Y 95 12.7 66.7 4 Y A 30 15 13 11.2
A 115 13.5 82.6 4 sy VA 38 16 19 11.9
1 125 15.0 88.9 4 s A 49 18 25 13.5
1Y, 135 15.7 98.4 4 A VA 59 21 32 14.2
1Y% 155 17.5 114.3 4 A /A 65 22 38 1%.7
2 165 19.1 127.0 8 A VA 78 25 51 11.5
2Y, 190 20.6 149.2 8 VA /A 90 28 64 19.1
3 210 23.1 168.3 8 A A 108 30 76 21.3
3Y, 230 24.6 18472 8 VA /A 122 32 89 23.1
4 255 26.9 200.0 8 VA A 135 33 102 2%.4
5 280 28.4 235.0 8 A A 164 37 127 24.9
6 320 30.2 269.9 12 A /A 192 40 152 28.4
8 380 353 330.2 12 A 1 246 44 203 33.3

GENERAL NOTES:

(@) Dimenions aré\n.millimeters.

(b) For flapge facing, see para. 7.2.

(c) Flange| diameters and drilling templates correspond to those prescribed in ASME B16.1, ASME B16.5, and ASME B16.42.
NOTES:
(1) For flange spot facing and thickness, see para. 7.9.

(2) For flanges integral with fittings or valves, see para. 7.8.
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Table 5 Dimensions of Class 300 Elbows, Tees, Crosses, Laterals,
True Ys (Straight Sizes), and Reducers

> B—> >
<A »C |"A [<A
1 f : \ l D

A
! A
90-deg 90-deg Long 45-deg 90-deg Side Reducer Eccentric
Elbow Radius Elbow Elbow Reducing Outlet Reducer
Elbow 90-deg
Elbow

y
>
v

>l

It

A
] X D l 90 deg
A
L Ii ) F —/— E
N
Tee Lateral True Y
Center- Face- Center- Center- Wall
to-Face, Center- Center- to-Face, to-Face, to-Face, Face- Thick- Minimum
A Face- to-Face, to-Face, D E F to-Face, ness, Port
[Notes to-Face, B C [Notes [Notes [Notes G t Diameter,
NPS -1 A+A [Note (1)]  [Note (1)] @, 5) @, (5)] @), 5)]  [Note (8)]  [Note (9)] l
Y 76 152 44 3.0 13
% 89 178 57 4.1 19
1 102 204 127 57 276 165 51 A 4.3 25
1Y, 108 216 140 64 241 184 57 .. 4.8 32
11/2 114 228 152 70 280 216 64 A 5.1 38
2 127 254 165 76 293 229 64 127 6.4 51
21/2 140 280 178 89 331 267 64 140 7.1 64
3 152 304 197 89 355 279 76 152 8.4 76
31/2 165 330 216 102 394 318 76 165 9.1 89
4 178 356 229 114 419 343 76 178 10.4 102
5 203 406 260 127 470 381 89 203 12.2 127
6 216 432 292 104 547 445 102 229 14.2 152
8 254 508 356 152 648 521 127 279 18.3 203
GENHRAL NOTES:
(@) Oimensions are in millimeters.
(b) Fpr flange and.bolt/hole dimensions, see Table 4 and para. 7.8.

©

F

NOTEH

ey
@
©)
@)
)
(©)
@
©)
©

F
F

br center-to-face tolerance, see para. 10.3.

S:

br intérsecting centerlines of side outlet fittings, see para 8.1.1.
bricedter-to-face dimensions of reducing elbows, see para. 8.1.2(b).

.
I

P I . £ el I 4
Ul LTITET=TUTatlT UTTTETISTUTIS UT SPTLIAT UTsTTT TIUUWS, STT Pdid. O.1.21(U).

For reinforcement of crosses and laterals, see para. 8.2.

For center-to-face dimensions of reducing tees, crosses, and laterals, see para. 8.1.3(a).
For center-to-face dimensions of tees reducing on both runs, see para. 8.1.3(c).

For center-to-face dimensions on reducing side outlet tees having two different size reductions on the outlets, see para. 8.1.3(b).
For face-to-face dimensions of reducers and eccentric reducers, see para. 8.1.5.
For wall thickness tolerance, see para. 10.2.
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Table 6 Pressure-Temperature Ratings for ASTM B148 Alloy C95200 Flanges

Service Pressure, bar
Temperature,

°C Class 150 Class 300 Class 600 Class 900 Class 1500 Class 2500

-29 to 38 13.6 35.4 70.8 106.1 176.9 294.9

65 12.5 33.5 66.7 100.0 166.6 277.7

100 12.3 32.1 64.2 96.3 160.5 267.4

125 12.1 31.5 62.9 94.4 157.4 262.3

150 T8 3079 ©7.7 9256 5773 257.1

175 11.7 30.4 60.9 91.3 152.2 25B.7

200 11.6 30.2 60.5 90.7 151.2 259.0

225 11.5 30.0 60.1 90.1 150.2 259.3

250 11.5 30.0 60.1 90.1 150.2 250.3

275 11.5 30.0 60.1 90.1 150.2 250.3

300 9.0 23.3 46.7 70.0 116.7 194.6

325 5.4 14.0 28.0 42.0 69.9 116.6

Table 7 Pressure-Temperature Ratings for ASTM B148 Alloy €95400 Flanges
Servide Pressure, bar
Temperafure,

°C Class 150 Class 300 Class 600 Class 900 Class 1500 Class|2500

-29 to|38 16.3 42.6 85.2 127.7 212.9 354.9

65 15.5 40.5 81.1 121.6 202.6 337.7

100 15.2 39.7 79.4 119.1 198.5 339.9

125 15.1 39.5 79.0 118.5 197.5 329.1

150 15.1 39.5 79:0. 118.5 197.5 329.1

175 15.1 39.5 790 118.5 197.5 329.1

200 13.8 39.5 79.0 118.5 197.5 329.1

225 13.0 39.5 79.0 118.5 197.5 329.1

250 12.1 34.5 69.3 103.9 173.1 288.6

275 11.2 29.3 58.6 87.8 146.4 244.0

300 8.9 23.2 46.5 69.7 116.2 198.7

325 7.0 19.1 36.3 54.4 90.7 151.1
pressuref is the responsibility of'the user, subject to the 5.1.1 Name. The manufacturer’s name or tiade-

requirenpents of the applicable.code or regulations. mark shall be applied.

5.1.2 Material. All flanges, flanged fittings,[and
4 SIZH AND METHOD{OF DESIGNATING OPENINGS valves shall be marked with the material’s appligable
ASTM designation (e.g., B61, B62, and B148). In addition,

4.1 Fla

The sige of a'flahge, fitting, or valve is identified by
the corr¢gsponding NPS.

ges, Fittings, and Valves

4.2 Red

Reducing fittings shall be designated by the size of
the openings in their proper sequence as indicated in
Fig. 1.

5 MARKING

5.1 General

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

the applicable grade identification symbol “953” or
“954” is required for flanges cast to ASTM B148.!

5.1.3 Pressure-Temperature Rating Designatign.
; Tttimne; rked
with the number that corresponds to its pressure—
temperature rating class designation (i.e., 150, 300, 600,
900, 1500, or 2500).

! An ASME Boiler and Pressure Vessel Code, Section II specifica-
tion 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.

(16)
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Fig. 1 Method of Designating Outlets of Reducing Fittings

b b b b
c c c c
cC— cC— C— cC—
a a a a
Reducing on Reducing on Reducing on Reducing on
Outlet One Run One Run and Outlet Runs (Bullhead)

Reducing Tees

b b b b
c@]d C[E”d C[[_Z—]:ld c@:ld
a a a a

Reducing on Reducing on Reducing on Reducing on One Run
One Outlet Both Outlets One Runiand Outlet and Both Outlets

Reducing Crosses

b b b

a a a a
Reducing on Reducing on Reducing on True Y
Branch One Run One Run and Branch

Reducing Laterals

Right-hand Left-hand Right-hand Left-hand
Side Outlet Tee Side Outlet Elbow

GENERAL NOTES:

(@) 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.”

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

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

be made using welding procedures qualified in accor-
dance with Section IX of the ASME Boiler and Pressure
Vessel Code. Repair welding shall be done by welders
or welding operators meeting the qualification require-
ments of that Code.

6.3 Flanged Fittings

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

applicabje-NRS-designations—as—required-by—paras—4+
and 4.2. 6.4 Valves — Flanged and Threaded
Material for flanged and threaded valves)shall |
6 MATERIALS accordance with para. 6.2.3.
6.1 General 6.5 Bolting

Produfts covered by this Standard shall be made of
castings produced to the requirements of para. 6.2 or 6.3.

6.2 Flanges

Flangps shall be in accordance with the material
requirenjents specified in para. 6.2.1, 6.2.2, or 6.2.3.

6.2.1
ments of

6.2.2
ments of

6.2.3| ASTM B148. Castings shall meet the require-
ments off ASTM B148 alloy C95200 or alloy C95400, and
the addjtional requirements specified in paras. 6.2.3.1
through

ASTM B61. Castings shall meet the require-
ASTM Bé1 alloy C92200.

ASTM B62. Castings shall meet the require-
ASTM B62 alloy C83600.

tion for

mum of

property
from eadh lot.

sample

as to be

e in

Bolting materials recommended)for use with copper
alloy flanges and flanged fittings are describgd in
paras. 6.5.1 and 6.5.2.

6.5.1 Steel Bolting. \'Carbon steel bolting confprm-
ing to ASTM A307 ismot recommended to be used below
—29°C (-20°F) nér above 204°C (400°F) and is linpited
to use with Cldsses 150 and 300 flanges, flanged fittjngs,
and flanged Valve end connections.

6.5.2<Nonferrous Boltings. The following nopfer-
rous bolting materials are recommended for Classe$ 150
and\300 flanges, flanged fittings, and valves within the
temperature limitation stated. Other bolting matdrials
that have a specified minimum yield strength of at |east
206 MPa (30 ksi) may be used when permitted by the

ings sha

6.2.3.5. applicable code or regulation.
6.2.3.1 Ordering Information. Ordering_infoerma- ASTM Alloy
ASTM B148 castings shall include tests/on each ~ Specification No. Condition Notes
lot and the form of the test bar. B9S C65100 Half hard )
6.2.8.2 TestBars. For ASTM B148 dastings, a mini- 65500 Half hard (1)
C66100 Half hard 1)
three test bars shall be poured from each lot
of cast metal. Chemical composition and mechanical B150 C61400 @)
tests shall be perfermed using the test bars C63000 2
C64200 @)
6.2.3.3 Sampling..<{For ASTM B148 castings, the Bl64 N04400 Hot finish
or chemical analysis shall be taken from the N04400 Cold drawn V)
test bar dasting of other casting sample in such a manner N04400 Cold drawn, @
representative of each casting lot. stress relieved
N04400 Cold drawn, 2)
6.2.3.4~Weld Repair Approval. ASTM B148 cast- stress equalized
I'not be repaired, plugged, welded, or burned- NO+465 Thotfiristr e
in unless permission from the user of the cast product N04405 Cold drawn @
NOTES:

has been previously secured. This will be requested of
the user upon the manufacturer’s determination that
casting defects are such that after the approved repair,
the usefulness 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

10

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

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
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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.

6.7 Materials Selection

Criteria for the selection of materials are not within
the scope of this Standard. The possibility of material
deterioration in service should be considered by the
user. A discussion of precautionary considerations can

be chamfered approximately to the major diameter of
the thread at the pipe end of the flange at an angle
approximately 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.

be fpund in Appendix F of ASME B31.3.

7 FLANGE AND VALVE BODY DIMENSIONS
7.1

Flange dimensions are dependent on the flange cast-
ing material.

7t1.1 ASTM B61 and ASTM B62. For flange castings
made of ASTM B61 alloy C92200 or ASTM Bé62 alloy
C83¢00, the flange dimensions shall be in accordance
witH Tables 2 and 4 (Tables I-2 and 1-4) with alternative
facifgs as permitted in para. 7.2.

711.2 ASTM B148 Alloys. For flange castings made
of ASTM B148 alloys C95200 and C95400, the flange
dimpnsions shall be in accordance with the applicable
dimgnsional requirements of ASME B16.5.

7.1.3 ASTM B148 End Flanges. For valve flanged
body castings, the end flange dimensions shall be.ifx
accqrdance with the applicable dimensional require-
menjts of ASME B16.5 or ASME B16.47.

General

7.2

Upless otherwise specified by the/purchaser,
Classes 150 and 300 blind and companion flanges shall
be flirnished with a flat face. Unless\otherwise specified
by the purchaser, Class 600 dnd higher companion
flanges shall be furnished with a:6.4-mm (0.25-in.) raised
face| with the exception of the small male face (on end
of pipe) and the small\female face (on end of pipe).
Whg¢n using straight.pipe threads, any of the flange pipe
threfds shown innASME 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
facigs, any required raised-face dimension shall be in
addftion’to the basic flange thickness, ¢, of Tables 2 and
4 (T bleg 1-2 and 1-4)

End-Flange Facings

7-6 Th-ea'd-Gaug‘hg

The reference point for gauging is the startinjg end of
the flange, provided the chamfer doesynot exceed the
major diameter of the internal thread, When al chamfer
on the internal thread exceeds this|limit, the feference
point becomes the last thread, scratch on the|chamfer
cone.

7.7 Threaded Flange Assembly

External pipe threads used with higher-pressure
flanges shall be longer than normal to bring the end of
the pipe close t6 the face of the flange when parts are
assembled by{power equipment. The additionfl length
and number of turns are shown in Mandatory
Appendix I of ASME B16.5 for ASME B1.20.1 |threads.

7.8 Flanged Bolt Holes

Bolt holes are in multiples of four. Bolt holes
equally spaced, and pairs of bolt holes shall
fitting or valve centerlines.

shall be
straddle

7.9 Spot and Back Facing

Flanges, flanged fittings, and flanged valveq covered
by this Standard shall have bearing surfaces for bolting
that shall be parallel to the flange face within 1 deg.
Any spot or back facing shall not reduce the flange
thickness, t, below the dimension required by para. 7.1.
The spot facing diameter shall be in accordapce with
MSS SP-9. When cutting into the hub of flanged, flanged
fittings, and flanged valve bodies with back facjng tools,
the intersection shall have a radius not less thap 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 elbjows and

7.3 Threaded Flanges

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

11

side oufletf tees shall have all openings on infersecting
centerlines.

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 3 and 5 (Tables I-3 and I-5).

(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 3 and 5

(16)
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(Tables I-3 and I-5), corresponding to the size of the
largest opening.

(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 designation of an elbow is its deflection from
straight line flow and is the angle between the flange

(Tables I-3 and I-5), except as provided in para. 10.2.
Additional metal thickness needed to withstand assem-
bly stresses, shapes other than circular, and stress con-
centrations shall be determined 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

avplvfor ASTM-B148 szalszes
T

faces.

8.1.3| Tees, Crosses, and Laterals

(a) THe center-to-face dimensions for straight size
tees, with or without side outlet, crosses, and laterals
are shown in Tables 3 and 5 (Tables I-3 and I-5).

(b) Reducing tees, with or without side outlet, reduc-
ing crosges, and reducing laterals shall have the same
center-td-face dimensions as straight size fittings shown
in Tableg 3 and 5 (Tables I-3 and I-5), corresponding to
the size ¢f the largest opening. Tees, crosses, and laterals,
reducing on the run only, shall have the same center-to-
face dimensions as straight size fittings shown in
Tables 3 jand 5 (Tables I-3 and I-5), corresponding to the
size of the largest opening.

(c) Tegs reducing on both runs are generally known
as bullhdad tees and have the same center-to-face dimen-
sions as [straight size fittings corresponding to the size
of the otitlet.

8.1.4|TrueYs. Center-to-face dimensions for straight
size true| Ys are shown in Tables 3 and 5 (Tables I-3 and
I-5). Reducing sizes are considered special and should
be madq to suit conditions.

8.1.5| Reducers and Eccentric Reducers. ‘The face-
to-face dimensions for all combinations of.reducers and
eccentrid reducers shall be the same as-given in Tables 3
and 5 (Tpbles I-3 and I-5) for the lafger’opening.

8.1.6| Valves. Flanged valves.shall have face-to-face
dimensipns in accordance withnASME B16.10. Threaded
valves fgce-to-face shall béiumanufacturer’s standard.

8.1.7( Interchangeability. Class 150 flanged fittings
and valyes in NPS\}~and larger sizes have a bolting
pattern [that is dimensionally interchangeable with
ASME B16.1xCldass 125 Cast Iron Flanged Fittings;

ASME B16:5)Class 150 Steel Flanged Flttmgs, and
il 1

Class 300 flanged fittings in NPS 1 and larger have a
bolting pattern that is dimensionally interchangeable
with ASME B16.1, Class 250 Cast Iron Flanged Fittings;
ASME B16.5, Class 300 Steel Flanged Fittings; and
ASME B16.42, Class 300 Ductile Iron Flanged Fittings.

8.2 Wall Thickness

8.2.1 Fittings. For inspection purposes, the mini-
mum wall thickness, ¢, of flanged fittings at the time of
manufacture shall be as shown in Tables 3 and 5

12

9 BOLTING AND GASKETS
9.1 Bolting

For carbon steel and nonferrous(bolts smaller
3/4 in., ASME B18.2.1, Square Heads; ASME B1§
Heavy Hex Heads; and ASMEB182.2, Heavy Hex Nuts
are recommended. For carbofistéel and nonferrous polts
%, in. and larger, ASME-B18.2.1, Standard Hdads;
ASME B18.2.1, Hex Heads; ASME B18.2.2, Hex Nuts;
and ASME B18.2.2, Heavy Hex Nuts are recommen(ded.

It is recommended that all bolting be threaded in
accordance with)ASME B1.1, Unified Screw Thre¢ads,
Coarse Thread Series, Class 2A and Class 2B.

than
2.1,

9.2 Gaskets

Full:faced gaskets extending to the flange edgde as
given in ASME B16.21 are recommended for flat-faced
surfaces such as shown in Tables 2 and 4 (Tables I-4 and
I-4). Metallic gaskets are not recommended to be fised
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 obsefved
or calculated value be rounded off to the nearest|unit
in the last right-hand digit used for expressing the limit.
Decimal values and tolerances do not imply a parti¢ular
method of measurement.

10.2 Wall Thickness

Fittings with local areas having a less than minithum

(a) the area of minimum thickness can be enclosed
by a circle whose diameter is no greater than 0.35,/dt
where d is the inside diameter, and t is the minimum
wall thickness, as shown in Tables 3 and 5 (Tables 1-3
and I-5)

(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

? Unless 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)

Tolerances for contact surface—to— contact surface

(face
aboy
tolet
10.4

O
(0.02

10.5

10.6

10.7

(a
(b

re. The largest opening in the fitting governs the
ance to be applied to all openings.

Facings

itside diameter, 6.4 mm (0.25 in.) raised face, 0.5 mm
in.).

Flange Thickness

NPS Tolerance, mm (in.)

<12 +3.0 (+0.12)

—0.0 (—zero)

Counterbore, Threaded Flanges

NPS Tolerance, mm (in.)

<10 +0.8 (+0.03)
—0.0 (—zero)
+1.5 (+0.06)

—0.0 (—zero)

=212

Drilling and Facing

Bolt circle diameter, £1.5 mm (+0.06 in.)
Center-to-center of adjacent bolt holes, #0.8 mm

(20.03 in.)

11 PRESSURE TESTING
11.1 Flange Test

Flanges are not required to be pressure-tested.

11.2 Flanged Fitting Test

11.2.1 ShellPressureTest. Each flanged fitting shall
be given a shell pressure test.

e shell pressur
flanged fittings shall be at a pressure nRo-l
1.5 times the 38°C (100°F) pressure—temperat
rounded off to the next higher 0.5-ban(104psi) i

11.2.3 Test Fluid. The pressure’test shall
using water, which may contain.acorrosion in
kerosene, as the test fluid. Other suitable test fl
be used, provided their wiscosity is not greater

of water. The test-fluid:temperature shall nd
50°C (125°F).

11.2.4 Test Duration.
shall be as follows:

The minimum test

Fitting Size Duration, s

NPS < 2 60
2% <NPS<8 120
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 closurg
meets the requirements of ASME B16.34, secti

test for
ss than
e ratmg
crement.

e made
ibitor or
lids may
than that
t exceed

duration

ermitted

test that
bn 7.

13
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MANDATORY APPENDIX | (16
DIMENSIONS OF FITTINGS IN U.S. CUSTOMARY UNITS

This Appnn(‘]iv provides tables for standard inch

dimgnsions. (See Tz;bles I-1 through 1-7.)

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

Pressure,, psig

Class 150 Class 300
Service ASTM B62 ASTM B61 ASTM B62 ASTM B61
Temperature, °F C83600 €92200 C83600 €92200

-20 to 150 225 225 500 500
175 220 220 480 490

200 210 215 465 475

225 205 210 445 465

250 195 205 425 450

275 190 200 410 440

300 180 195 390 425

350 165 180 350 400

400 ce 170 e 375

406 150 A ce .

450 135 [Note (1)] 160 280 [Note (1)] 350

500 C. 150 R 325

550, R 140 e 300
Test-pressure 350 350 750 750

NOTE:

(1) Some codes (e.g., ASME Boiler and Pressure Vessel Code, Section I; ASME B31.1; and
ASME B31.5) limit the rating temperature of the indicated material to 406°F.

15
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Table I-2 Dimensions of Class 150 Threaded Companion and Blind Flanges
for Alloys C83600 and €92200

- < >
N

R

|
Vo N
g 5 7! i A g, t
_ « } *.2)
o ' T
-~ |
«—— BC > «——%BC >
- lo) > < ls) >
Maximum
Minimum Diameter
Thickness Minimum Minimum of Minimum
Djameter of Flange, Bolt Number Diameter Diameter Length Counter- Thiclkness
of Flange, tr Circle, of Bolts Diameter of Bolt of Hub, Overall, bore, at Rgcess,
NPS (0] [Note (1)] BC [Note (2)] of Bolts Hole X Y / i
Y, 3.50 0.31 2.38 4 Y A 1.19 0.59 0.50 ops
VA 3.88 0.34 2.75 4 Y A 1.25 0.62 0.75 ops
1 4.25 0.38 3.12 4 % A 1.94 0.69 1.00 oB1
1Y, 4.62 0.41 3.50 4 P A 2.31 0.81 1.25 034
1Y, 5.00 0.44 3.88 4 Y A 2.56 0.88 1.50 o8
2 6.00 0.50 4.75 4 A A 3.06 1.00 2.00 olus
2% 7.00 0.56 5.50 4 A A 3.56 1.12 2.50 0J50
3 7.50 0.62 6.00 4 A A 4.25 1.19 3.00 ols6
3Y, 8.50 0.69 7.00 8 A A 4.81 1.25 3.50 0J62
4 9.00 0.69 7450 8 A 3/4 5.31 1.31 4.00 0J62
5 10.00 0.75 850 8 3/4 A 6.44 1.44 5.00 0469
6 11.00 0.81 9.50 8 VA A 7.56 1.56 6.00 oJ7s
8 13.50 0.94 11.75 8 3/4 A 9.69 1.75 8.00 0488
10 16.00 1.00 14.25 12 7/8 1 12.00 1.94 10.00 094
12 19.00 1.06 17.00 12 A 1 14.38 2.19 12.00 1J00

GENERAL INOTES:
(a) Dimenfions-are in inches.
(b) For flapgefacing, see para. 7.2.

(c) Flange diameters and drilling templates correspond to those prescribed in ASME B16.1, ASME B16.5, and ASME B16.42.

NOTES:
(1) For flange spot facing and thickness, see para. 7.9.
(2) For flanges integral with fittings or valves, see para. 7.8.

16
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Table I-3 Dimensions of Class 150 Elbows, Tees, Crosses, Laterals,
True Ys (Straight Sizes), and Reducers

A>| B—> A> A
=~ »C |‘ ~
— > +
A \ 7 ) l—. A
v Vo 4 Rer  legs
90-deg 90-deg Long 45-deg 90-deg Side Reducer Eccentric
Elbow Radius Elbow Elbow Reducing Outlet Reducer
Elbow 90-deg
Elbow
A> y
. T
A E
] X D l 90 deg
A
L ]
v YF i—4 E
N
Tee Lateral True Y
Center- Face- Center- Center- Wall
to-Face, Center- Center- to-Face, to-Facey to-Face, Face- Thick- Minimum
A Face- to-Face, to-Face, D E F to-Face, ness, Port
[Notes to-Face, B C [Notes [Notes [Notes G t Diameter,
NPS 0= A+A [Note (1)]  [Note 1)] (&), (®)] 4),5)] (@), () [Note (8)] [Note (9)] l
Y 3.00 6.00 1.62 0.09 0.50
% 3.25 6.50 e 1.75 e .. e 0.11 0.75
1 3.50 7.00 5.00 1.75 <50 5.75 1.75 0.12 1.00
1Y, 3.75 7.50 5.50 2.00 8.00 6.25 1.75 0.14 1.25
11/2 4.00 8.00 6.00 2.25 9.00 7.00 2.00 0.16 1.50
2 4.50 9.00 6.50 2.50 10.50 8.00 2.50 5.00 0.19 2.00
21/2 5.00 10.00 7.00 3.00 12.00 9.50 2.50 5.50 0.20 2.50
3 5.50 11.00 7.75 3700 13.00 10.00 3.00 6.00 0.22 3.00
31/2 6.00 12.00 8.50 3.50 14.50 11.50 3.00 6.50 0.25 3.50
4 6.50 13.00 9.00 4.00 15.00 12.00 3.00 7.00 0.27 4.00
5 7.50 15.00 10.25 4.50 17.00 13.50 3.50 8.00 0.30 5.00
6 8.00 16.00 111250 5.00 18.00 14.50 3.50 9.00 0.33 6.00
8 9.00 18.00 14.00 5.50 22.00 17.50 4.50 11.00 0.41 8.00
10 11.00 22.00 16.50 6.50 25.50 20.50 5.00 12.00 0.48 10.00
12 12.00 24000 19.00 7.50 30.00 24.50 5.50 14.00 0.56 12.00
GENHRAL NOTES:
(@) Qimensions,dfe=in inches.
(b) Fpr flangenand bolt hole dimensions, see Table I-2 and para. 7.8.
() Fpr center-to-face tolerance, see para. 10.3.
NOTES:
(1) For-ihtersecting-centertines—of-side—ottetfittingsrseepara—8-++-
(2) For center-to-face dimensions of reducing elbows, see para. 8.1.2(b).
(3) For center-to-face dimensions of special degree elbows, see para. 8.1.2(c).
(4) For reinforcements of crosses and laterals, see para. 8.2.
(5) For center-to-face dimensions of reducing tees, crosses, and laterals, see para 8.1.3(a).
(6) For center-to-face dimensions of tees reducing on both runs, see para 8.1.3(c).
(7) For center-to-face dimensions of reducing side outlet tees having two different size reductions on the outlets, see para. 8.1.3(b).
(8) For face-to-face dimensions of reducers and eccentric reducers, see para. 8.1.5.

©

For wall thickness tolerance, see para. 10.2.
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Table I-4 Dimensions of Class 300 Threaded Companion and Blind Flanges
for Alloys C83600 and C92200

«— < —>

«— BC

Y

T

W
1

«—</BC

- 0 > - (o) >
Maximum
Minimum Diameter
Diameter Thickness Minimum Minimum of Minfmum
of of Flange, Bolt Number Diameter Diameter Length Counter- Thickness
Flange, tr Circle, of Bolts Diameter of Bolt of Hub, Overall, bore, at Rgcess,
NPS 0 [Note (1)] BC [Note (2)] of Bolts Hole X Y ! r
Y 3.75 0.50 2.62 4 Y A 1.19 0.59 0.50 04
A 4.62 0.53 3.25 4 A VA 1.50 0.62 0.75 07
1 4.88 0.59 3.50 4 A A 1.94 0.69 1.00 0.53
1Y, 5.25 0.62 3.88 4 A A 2.31 0.81 1.25 0.6
1%, 6.12 0.69 4.50 4 A A 2.56 0.88 1.50 02
2 6.50 0.75 5.00 8 A A 3.06 1.00 2.00 0.9
2% 7.50 0.81 5.88 8 A % 3.56 1.12 2.50 oys
3 8.25 0.91 6.62 8 A A 4.25 1.19 3.00 0.B4
3Y 9.00 0.97 7:25 8 A YA 4.81 1.25 3.50 0.p1
4 10.00 1.06 7-88 8 A A 5.31 1.31 4.00 1.p0
5 11.00 1.12 9.25 8 A A 6.44 1.44 5.00 1.p6
6 12.50 1419 10.62 12 A A 7.56 1.56 6.00 112
8 15.00 738 13.00 12 A 1 9.69 1.75 8.00 181
GENERAL NOTES:

(@) Dimenfions are\in inches.

(b) For flapge facing, see para. 7.2.
() Flange| dianteters and drilling templates correspond to those prescribed in ASME B16.1, ASME B16.5, and ASME B16.42.
NOTES:
(1) For flange spot facing and thickness, see para. 7.9.
(2) For flanges integral with fittings or valves, see para. 7.8.

18
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Table I-5 Dimensions of Class 300 Elbows, Tees, Crosses,

Laterals, True Ys (Straight Sizes), and Reducers

A B—> A> A
=~ »c |‘ ~
— > +
NI N ;
Y Y 4 <6 <G
90-deg 90-deg Long 45-deg 90-deg Side Reducer Eccentric
Elbow Radius Elbow Elbow Reducing Outlet Reducer
Elbow 90-deg
Elbow
A> y
s T
A
] X D l 90 deg
A
L ]
v YF i—4 E
N
Tee Lateral True Y
Center- Face- Center; Center- Wall
to-Face, Center- Center- to-Face, to-Face, to-Face, Face- Thick- Minimum
A Face- to-Face, to-Face, D E F to-Face, ness, Port
[Notes to-Face, B C [Notes [Notes [Notes G t Diameter,
NPS V-] A+A [Note (1)]  [Note (1)] @, (5)1 @), (5)] (@), 5)]  [Note (8)] [Note (9)] l
1/2 3.00 6.00 1.75 0.12 0.50
% 3.50 7.00 o 2.25 2 e e 0.16 0.75
1 4.00 8.00 5.00 2.25 8.50 6.50 2.00 0.17 1.00
1Y, 4.25 8.50 5.50 2.50 9.50 7.25 2.25 0.19 1.25
11/2 4.50 9.00 6.00 2.75 11.00 8.50 2.50 0.20 1.50
2 5.00 10.00 6.50 300 11.50 9.00 2.50 5.00 0.25 2.00
2% 5.50 11.00 7.00 3.50 13.00 10.50 2.50 5.50 0.28 2.50
3 6.00 12.00 7.75 3.50 14.00 11.00 3.00 6.00 0.33 3.00
3Y, 6.50 13.00 8.50 4.00 15.50 12.50 3.00 6.50 0.36 3.50
4 7.00 14.00 9.00 4.50 16.50 13.50 3.00 7.00 0.41 4.00
5 8.00 16.00 10.25 5.00 18.50 15.00 3.50 8.00 0.48 5.00
6 8.50 17.00 11.50 5.50 21.50 17.50 4.00 9.00 0.56 6.00
8 10.00 20/09 14.00 6.00 25.50 20.50 5.00 11.00 0.72 8.00
GENHRAL NOTES:
(@) Oimensions are n inches.
(b) Fpr flange apd-bolt hole dimensions, see Table I-4 and para. 7.8.
(c) Fpr centerte‘face tolerance, see para. 10.3.
NOTES:
(1) Fprdintersecting centerlines of side outlet fittings, see para 8.1.1.
(2) Forcenter-to-face dimensions of reducing elbows _see para.2.1 2(h)

(3) For center-to-face dimensions of special degree elbows, see para. 8.1.2(c).
(4) For reinforcement of crosses and laterals, see para. 8.2.
(5) For center-to-face dimensions of reducing tees, crosses, and laterals, see para. 8.1.3(a).
(6) For center-to-face dimensions of tees reducing on both runs, see para. 8.1.3(c).

(7) For center-to-face dimensions on reducing side outlet tees having two different size reductions on the outlets, see para. 8.1.3(b).
(8) For face-to-face dimensions of reducers and eccentric reducers, see para. 8.1.5.

(9) For wall thickness tolerance, see para. 10.2.
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(16) Table I-6 Pressure-Temperature Ratings for ASTM B148 Alloy C95200 Flanges
Service Pressure, psi
Temperature, °F Class 150 Class 300 Class 600 Class 900 Class 1500 Class 2500
-20 to 100 195 515 1,030 1,555 2,570 4,285
150 185 480 965 1,450 2,415 4,030
200 180 470 940 1,405 2,345 3,910
250 175 455 915 1,370 2,285 3,805
300 170 445 895 1,340 2,230 3,720
350) 170 440 880 1,320 2,200 3;670
400 170 440 875 1,315 2,190 3;6%0
450 165 435 870 1,310 2,180 3,635
500 165 435 870 1,310 2,180 3,635
550 155 400 800 1,205 2,005 3,345
600 95 255 505 760 1,270 2,115
(16) Table I-7 Pressure-Temperature Ratings for ASTM B148 Alloy 'C95400 Flanges
Servide Pressure, psi
Temperatyre, °F Class 150 Class 300 Class 600 Class 900 Class 1500 Class p500
—-20 to 10O 235 615 1,235 14850 3,085 5,145
150 225 585 1,175 1,760 2,930 4,885
200} 220 575 1,150 1,730 2,880 4,800
250 220 570 1,145 1,715 2,860 4,765
300 220 570 1,145 1,715 2,860 4,765
350 220 570 1,045 1,715 2,860 4,765
400 200 570 1,145 1,715 2,860 4,765
450 185 570 1,145 1,715 2,860 4,765
500 170 475 955 1,430 2,380 3,970
550 145 375 755 1,130 1,885 3,145
600 110 290 585 875 1,455 2,430
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