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FOREWORD

The Sectional Committee on the Standardization of Pipe Flanges and Fittings, B16, organized in 1920 under the
procedure of the Amerlcan Standards Assoc1at10n (ASA) appomted a subgroup of Subcommittee 3 (now
Sub itteeF O fate e ardardizatio Ol wWeld g VIay 9 C ':l ngI'OUp
was held later that month, and at its meeting in December 1938, in New York, it was agreed to undertake [the stan-
dardjization of dimensions of socket-welding fittings and to refer this project to a new drafting subgroup.(On€ of the most
impqrtant dimensions of this type of fitting requiring standardization was considered to be the dimension|from the
centgrline of the fitting to the bottom of the socket, since from the standpoint of the designing engineer, this dimension
govejrns the location of adjacent pipe with reference to the entire piping layout. Another importafititem for consjideration
was [the welding fillet dimensions.

THe drafting subgroup held meetings in Chicago, Detroit, and New York in March 1939 arid May and October 1940,
respgctively, and at the last named meeting, the completed draft of the proposed standard was discussed, and further
revidions were suggested. When applied to the September 1940 draft, these changesproduced the May 1941 draft, which
was [prepared for distribution to industry for criticism and comment.

This distribution resulted in a number of helpful comments. The members of the subgroup agreed by mail that many of
the dhanges suggested should be incorporated in the revised draft (December 1941). Progress on the approyal of the
stanglard was delayed by the World War 1], after which, a few more changes were added to make the proposal afceptable
to all concerned. The revised draft (April 1946) was then submitted to thle members of the Sectional Committeelfor letter
ballgt vote.

Following the approval of the Sectional Committee, the proposed standard was next approved by the sponspr bodies
and presented to the ASA with recommendation for approval@s an American Standard. This designation wag given on
Decgmber 9, 1946.

In[1960, it was agreed that the standard needed a complete revision and simultaneously that it should be expanded to
covef threaded fittings and plugs, then covered by MSS:SP-49 and SP-50. A task force worked diligently for 4 yedrs before
arriving at a draft that was acceptable. They also found that ratings were outdated and eliminated the 4,000-1b flasses of
threqded fittings, assigned pressure-temperatureratings for anumber of materials, and converted the socket-wgld fitting
ratinlgs to 3,000 and 6,000 Ib. Following approval by the Sectional Committee and Sponsors, ASA approval was gfranted on
Janugry 28, 1966.

Fdllowing the redesignation of ASA as.tlie American National Standards Institute (ANSI) and Sectional Comrittees as
Stanflards Committees, Subcommittée'6 began consideration of changes in 1969. Early in 1972, changes in the|pressure
clasgdesignations, materials, andclarification of wording were agreed upon and submitted for approval. This wajs granted
on June 20, 1973.

The work of development of the 1980 edition of B16.11 began in 1975 when the Committee began consid¢ration of
cominents and proposals.for change that were received. The development procedure was arduous in that a number of
balldts were taken that elicited many additional comments and counterproposals. The major changes indluded an
expanded scope for\better definition, requirements for conformance marking, a Nonmandatory Annex with pfovisions
for proof or bursttesting, and the inclusion of metric equivalents. Following approval by the Standards Committde and Co-
Secretariat, final' approval by ANSI was granted on October 6, 1980.

In|19823American National Standards Committee B16 was reorganized as an ASME Committee operatihg under
pro dures accredited by ANSI The 1991 edltlon of the standard, retitled “Forged Flttmgs Socket-Welding and
Thrdaded —incorporated-fo ed-in 2 of ASME-B1634-1988 in din eup—3—matérial that
was not previously covered in B16 11 The 1991 edition establlshed us. Customary units as the standard Other clarifying
and editorial revisions were made to improve the text. Following approval by the Standards Committee and ASME, final
approval by ANSI was granted on March 4, 1991.

In 1996, metric dimensions were added as an independent but equal standard to the inch units. Following approval by
the Standards Committee and ASME, this revision to the 1991 edition of this Standard was approved as an American
National Standard by ANSI on December 16, 1996, with the new designation ASME B16.11-1996.

In 2000, the Standards Committee, ASME, and ANSI approved an addenda to this Standard to remove partial compli-
ance fittings and nonstandard material requirements. Due to an ASME policy change concerning the publishing of
addenda, the intended addenda changes were incorporated into the 2001 edition.
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Threaded end street elbow requirements were incorporated into the 2004 edition. Following approval by the Stan-
dards Committee and ASME, the revision to the 2001 edition was approved as an American National Standard by ANSI on
September 30, 2005, with the designation ASME B16.11-2005.

A number of technical revisions were made along with format and reference revisions, such as material marking
requirements. Following approval by the Standards Committee and ASME, the revision to the 2005 edition was approved
as an American National Standard by ANSI on July 9, 2009, with the designation ASME B16.11-2009.

ASME B16.11-2011 was approved by ANSI on December 2, 2011.

In ASME B16.11-2016, the text and tables were revised. Following approval by the ASME B16 Standards Committee,
ASME B16.11-2016 was approved by ANSI on October 21, 2016.

In ASME BT6.ITT-20ZT,the U-S. Customary tables formerly in Mandatory Appendix I have been relocated to follow their
respectivle SI tables in the main text. The tables and figures have been redesignated, former Mandatory Appendix [l has
been delg¢ted, and the subsequent Mandatory Appendix has been redesignated. Cross-references have been tpdated
accordingly. Also, former para. 2.1.2 and Table 9 have been deleted and Tables 1.1.1-1, 6.1-1, 6.1-1C, 6.1-2, 61-2C, §.1-4,
6.1-5, angl 6.1-5C (former Tables 7, 1, I-1, 2, 1-2, 4, 5, and I-5, respectively) have been revised. Following.approval bl the
ASME B16 Standards Committee, ASME B16.11-2021 was approved by ANSI on December 14, 2021.

vi
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CORRESPONDENCE WITH THE B16 COMMITTEE

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

revisiong

Propog

or desiraple, as demonstrated by the experience gained from the application of the Standard.’Approved revisions w
publishegl periodically.

The Co
citing thg
including

Propoding a Case. Cases may be issued to provide alternative rules when justified, to permit early implementati
an approyed revision when the need is urgent, or to provide rules not covered by existing provisions. Cases are effe

immedia

Reque
Standard
existing
Case app

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

Standard
Committ

Reque
formisa
automati

If the ]
Committ
and unar

Subject:
Edition:

Question|

3 1 = . : o 1 3 131 13 3
OI' d Cd5C, dITU dLCIIUIIE UUIIIIIEC TIICCUIIZS. LOTTESPUIIACIICE SITOUIA DE aturessced Lo,

Secretary, B16 Standards Committee

The American Society of Mechanical Engineers
Two Park Avenue

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

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

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

ely upon ASME approval and shall be posted on the ASME' Committee web page.
ts for Cases shall provide a Statement of Need and Background Information. The request should identif]
and the paragraph, figure, or table number(s), and be written as a Question and Reply in the same form
ases. Requests for Cases should also indicate the applicable edition(s) of the Standard to which the prop
lies.

Interpretations can only be rendered ifi response to a written request sent to the Secretary of the B16 Stang
e,
ts for interpretation should preferably be submitted through the online Interpretation Submittal Form
cessible at http://go.asme.org/InterpretationRequest. Upon submittal of the form, the Inquirer will recei
C e-mail confirming receipt:

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

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

Phrase the question as a request for an interpretation of a specific requirement suitab

sary
ill be

ible,
osal,

pn of
ctive

y the
at as
osed

fthe
ards

The
e an

ards
clear

brds.
sted.
e for

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

bn or

situation. Please provide a condensed and precise question, composed in such a way thata

“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 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,” “
devife, or actvity.

» o«

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

Attending Committee Meetings. The B16 Standards Committee regularly holds meetings and/or telepltonje confer-
encep that are open to the public. Persons wishing to attend any meeting and/or telephone conference should cgntact the
Secrg¢tary of the B16 Standards Committee.
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ASME B16.11-2021
SUMMARY OF CHANGES

Following-appreval-by-the-ASMEBL6-Standards-Committee-and-ASMEand-atterpublicreview-ASMEB16-11-2021 was

approved by the American National Standards Institute on December 14, 2021.

In ASME B16.11-2021, the U.S. Customary tables formerly in Mandatory Appendix I have been relocated to follow ftheir
respectivle SI tables in the main text. The tables and figures have been redesignated, former Mandatory Appendix [l has
been delg¢ted, and the subsequent Mandatory Appendix has been redesignated. Cross-references have been updated
accordingly. In addition, this edition includes the following changes identified by a margin note,<(21). The Rgcord
Numberd 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 Number)

2 2.1.2 (1) Former para. 2.1.2 deleted and subsequent paragraph
redesignated (18-2628)

(2) Table 9 deleted (1872628)

2 4.1 Last sentence deleted\(21-622)
5 Table 1.1.1-1 Revised in its entirety (21-622)
6 Table 6.1-1 [llustrationssrevised (18-255)
7 Table 6.1-1C (1) Revise@d¥(18-255, 21-622)
(2) Minimum body wall thickness for NPS ¥, Class 3000,
corrected by errata (17-1158)
8 Table 6.1-2 (1) Revised (18-255)
(2) Tolerances for laying length F corrected to ASME B16.11-2011
values
(3) End-to-end couplet value and weld ring diameter for NP$ 1
corrected by errata (17-1158)
9 Table 6.1-2C Revised (21-622)
12 Table 6.1-4 Notes (1) and (2) revised (18-255)
14 Table 6.1-5 (1) Revised (18-255)
(2) End-to-end coupling and end-to-end cap values for NPS %; and
weld ring diameter for NPS 3 corrected by errata (17-1158)
15 Table 6.1-5C Revised (18-255, 21-622)
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LIST OF CHANGES IN RECORD NUMBER ORDER

Record Number

Change

17-1158

In Table 6.1-1C (former Table I-1), corrected minimum body wall thickness for NPS ¥,

Class 3000, from 00.154 to 0.154.

18-255

18-2628
21-6p2

In Table 6.1-2 (former Table 2), corrected end-to-end couplet value for NPS|l from 47.6 to

42.9 and weld ring diameter for NPS 1 from 42.9 to 33.4.
In Table 6.1-5 (former Table 5), corrected end-to-end couplet valué forNP§

%, from 48 to

38; end-to-end cap value for NPS 3/8, Class 3000, from 32 to 25;'and weld [ring diameter

for NPS 3 from 114.3 to 88.9.

In Tables 6.1-1 and 6.1-1C (former Tables 1 and I-1), revised illustratiomps.

In Table 6.1-2 (former Table 2), revised minimum sockeét wall thickness
Class 9000.

In Table 6.1-4 (former Table 4), corrected cross-references in Notes (1)

for NPS 2,

and (2).

In Table 6.1-5 (former Table 5), revised illustration of boss; minimum length of thread, L,,

for NPS 11/4; and outside diameter couplet values for NPS 2 through 4

, Class 6000.

Corrected “End-to-End Couplet” and“Weld Ring Diameter” column headings. Corrected

cross-reference in General Note<(b):

In Table 6.1-5C (former Table I-5)yrevised illustration of boss; outside diameter couplet
value for NPS %, Class 3000; and Note (1). Corrected “End-to-End Cotiplet” column

heading. Corrected cross-reference in General Note (b).
Deleted para. 2.1.2 and\Table 9. Redesignated para. 2.1.3 as 2.1.2.

Revised Table 1.1.1-3(former Table 7) to properly align fittings with vallues.

Deleted last sentence of para. 4.1.

In Table 6.1=1C (former Table I-1), revised minimum socket depth and cenfer-to-bottom

of socket-values.

In Table-6.1-2C (former Table I-2), revised average socket wall thickness fo
3000; end-to-end couplet tolerances; weld ring diameters and tolerances;
lengths.

In Table 6.1-5C (former Table I-5), revised outside diameter for NPS 3, Cla
ring diameters; General Notes (a) and (b); and Note (1).

NPS %, Class
and weld ring

5s 3000; weld

Xi
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ASME B16.11-2021

FORGED FITTINGS, SOCKET-WELDING AND THREADED

1 SCOPE AND GENERAL

temperature, or provisions for operation at a pressure

provided they are appropriately marked (see section.4).

1.1.3 Welding. Installation welding requirements are
not within the scope of this Standard. Installation
welding shall be in accordance with therapplicable
pipipg Code or regulation covering the piping system
into which the fittings are installed.

1.2 General

1.2.1 Referenced Standards: Standards and specifica-
tionq adopted by referenceyin this Standard are shown in
Manflatory Appendixel.\Itis not considered practical to
identify the specificedition of each standard and specifi-
catign in the individual references. Instead, the specific
edifion reference is identified in Mandatory
Appe¢ndix [ Afitting made in conformance and conforming
to th]s Standard, in all other respects, will be considered to
conformance to the Standard, even though the
edition reference may be changed in a subsequentrevision
of the Standard.

1.2.2 Codes and Regulations. A fitting used under the
jurisdiction of the ASME Boiler and Pressure Vessel Code,
the ASME Code for Pressure Piping, or a governmental
regulation is subject to any limitation of that code or regu-
lation. This includes any maximum temperature limita-
tion, rule governing the use of a material at low

exceeding the ratings In this Standard.

1.2.3 Service Conditions. Criteria for selection of fitting
types and materials suitable for particulanfluid s¢rvice are
not within the scope of this Standard:

1.2.4 Quality Systems. Nonmandatory requirements
relating to the product manufacturer’s quality system
program are described inNonmandatory Appgndix A.

1.2.5 Relevant Units. This Standard states values in
both SI (Metric) and U.S. Customary units. These
systems of units are to be regarded separately as ptandard.
In this Standard,the U.S. Customary units are phown in
parenthes€s or in separate tables. The values [stated in
each systém are not exact equivalents; therefore, it is
required-that each system of units be used indegendently
of the“other. Combining values from the two| systems
eonstitutes nonconformance with the Standard.

2 PRESSURE RATINGS

2.1 General

Fittings under this Standard shall be designatefd as Class
2000, 3000, and 6000 for threaded end fittings pnd Class
3000, 6000, and 9000 for socket-weld end fittings.

2.1.1 Basis of Rating. The schedule of pipe corre-
sponding to each Class designation of fitting for rating
purposes is shown in Table 2.1.1-1. Design tenjperature
and other service conditions shall be limited as[provided
by the applicable piping code or regulation for th¢ material
of construction of the fitting. Within these limits, the
minimum wall thickness for pipe to be usejd with a
Table 2.1.1-1 Class-designated fitting shall be domputed
based on appropriate size straight seamles$ pipe of
equivalent material as the fitting (as shown by comparison
of composition and mechanical properties in thle respec-
tive material specifications). The minimum pipe wall
thickness calculation shall include pressure design and
all applicable additional allowances (e.g., erosion, corro-
sion, and thread depth for threaded pipe). The minimum
wall thickness for selected pipe, considering manufac-
turing minus wall thickness tolerance (typically
12.5%), shall not be less than the minimum wall calcula-
tion. The fitting is suitable for the application if the wall
thickness of the selected pipe equals or is less than the
ASME B36.10M Schedule No. or Wall Designation pipe
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wall thickness correlated with the fitting in Table 2.1.1-1,
Note (1).

2.1.2 Combination End Fittings. The Class designation
for fittings made with combinations of socket-welding and
threaded ends shall be based on the end configuration that
has the lowest rating from Table 2.1.1-1.

2.2 Wall Thickness Design for Special Dimension
Pipe

3.2 Reducing Fitting Size

In the case of reducing tees and crosses, the size of the
largest run opening shall be given first, followed by the
size of the opening at the opposite end of the run. Where
the fitting is a tee, the size of the branch is given last. Where
the fitting is a cross, the largest side-outlet is the third
dimension given, followed by the opening opposite.
Theline sketches, Figure 3.2-1, illustrate how the reducing

fittings are read
(=)

2.2.1 As these fittings are to be used in connection with
pipe, the minimum body wall thickness for socket-welding
fittings nfust be equal to or greater than the nominal wall
thicknesg of the pipe with which they are used.

2.2.2 The average socket wall thickness shall at least
equal 1.25 times the nominal thickness of the corre-
sponding pipe, and at no point shall the minimum thick-
ness be [less than 1.09 times the nominal pipe wall
thicknesg (which is 1.25 x 0.875 x nominal pipe wall).

2.2.3 The minimum body wall thickness for threaded
fittings shall be equal to or greater than the nominal wall
thicknesq of the pipe with which they are used.

2.3 Presgsure Test Capability

Pressulre testing is notrequired by this Standard, but the
fittings shall be capable of withstanding a hydrostatic test
pressure(required by the applicable piping code for seam-
less pipe pf material equivalent to the fitting forging and of
the schedule or wall thickness correlated with the fitting
Class and end connection of Table 2.1.1-1.

3 SIZE AND TYPE
3.1 Genpral

NPS, fgllowed by a dimensionless number, is the des-
ignation for nominal fitting size.NRS1is related to the refer-
ence nominal diameter, BN} used in international
standardp. The relationship.is typically as follows:

4 MARKING

4.1 General

Each fitting shall be permanently_marked with the
required identification by raiSed lettering anfl/or
stamping, electro-etching, or ¥ibro-tool marking on the
collar portion, raised pad, er\rdised boss portion of the
forging. Cylindrical fittings shall be marked on the| 0.D.
or end of the fitting\in a location such that the
marking will not be(0bliterated as a result of welding
installation.

4.1.1 Specific Marking. The marking shall includg (but

is not limited to) the following:
(a) Manufacturer’s Name or Trademark
(b)~Material Identification. Material shall be idenf{ified
inaceordance with the marking requirements of eithqr the
appropriate ASTM Fitting or Forging Specifications| (see
para. 5.1).
(c) Product Conformance. Fittings covered uphder
para. 1.1.1 shall be marked with either the ASTM Fittings
Specification material identification (e.g.,, “WP__[) or
the symbol “B16” to denote conformance to this Stanflard.
Fittings covered under para. 1.1.2 shall be marked with a
supplementary suffix as follows:
(1) For ASTM A234/A234M, ASTM A403/A4P3M,
ASTM A420/A420M, and ASTM A815/A815M, sjffix
the material grade with “S58” (see ASTM A960/A960M
Supplementary Requirement S58).
(2) For ASTM Fitting Specification B366, suffik the
material grade with “SPLD.”

6M,

DN NPS (3) For all ASTM Forging Specifications, suffix “B16”
% with “SPLD.”
Vi (d) Class Designation. 2000, 3000, 6000, or 9000, as
10 A applicable. Alternatively, the designation 2M, 3M
15 Y or9M, as applicable, may be used where M stands for 3000.
20 3, (e) Size. The nominal pipe size related to the end
25 1 connections.
32 1% 4.1.2 Omission of Markings. Where size and shape of
40 1% fittings do not permit all of the above markings, they may
50 2 be omitted in the reverse order given above.
65 2%
80 3

100 4
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5 MATERIAL
5.1 Standard Materials

Fittings shall be made of materials consisting of
forgings, bar, seamless pipe, or seamless tubular products.
These materials shall conform to the requirements for the
WP seamless construction materials of ASTM Fitting
Specifications A234/A234M, A403/A403M, A420/
A42QM, A815/A815M, or B366, or ASTM Forging Speci-

6.3 Threaded Fittings

6.3.1 Wall Thickness. The body or end wall thickness
of threaded fittings shall be equal to or greater than the
minimum values, G, as shown in Tables 6.1-3 through 6.1-5
(Tables 6.1-3C through 6.1-5C).

6.3.2 Internal Threading. All fittings with internal
threads shall be threaded with American National Stan-
dard Taper Pipe Threads (ASME B1.20.1). Variations in

ficaions A105/A105M, A182/A182M, A350/A350M,
B462, or B564. Tees, elbows, and crosses shall not be
machined directly from bar stock.

6 DJMENSIONS

6.1 General

Unless otherwise noted, the dimensions without toler-
ancep for socket-welding fittings given in Tables 6.1-1 and
6.1-2 (Tables 6.1-1C and 6.1-2C) and the dimensions
withput tolerances for threaded fittings given in Tables
6.1-3 through 6.1-6 (Tables 6.1-3C through 6.1-6C) are
nomj|nal values and subject to the designated manufac-
turirlg tolerances.

6.2 [Socket Fittings

6.2.1 Body Wall Thickness. The body wall thickness of
sockpt-welding fittings shall be equal to or greater than the
valug¢s, G, shown in Table 6.1-1 (Table 6.1-1C).

6.2.2 Socket Wall Thickness. The socket wall average
thicness and minimum thickness shall not beless than
the qorresponding values, C, shown in Tables'6.1-1 and
6.1-4 (Tables 6.1-1C and 6.1-2C).

6.2.3 Socket Position. The fixéd\position for the
bottpm of the socket with reference to the centerline
of the socket-welding fitting shall be maintained as
reqyired by the dimensipnj~4, of Table 6.1-1 (Table
6.1-1C). For reducing fittings, see para. 6.5.

6.2.4 Socket Depth: The socket depth shall not be less
than|the minimunrwalues, /, shown in Tables 6.1-1 and
6.1-4 (Tables 6.151C and 6.1-2C).

6.2.5 Socket Bore. The inside surface of the socket
borg shallypresent a good workmanlike finish that is
free pf\burrs.

threading shall be limited to one turn largpe or one
turn small from the gaging notch when uSing|working
gages. The reference point for gaging,is the| starting
end of the fitting, provided the ¢hamfer does not
exceed the major diameter of the internal thread.
When a chamfer on the integndl) thread exc¢eds this
limit, the reference point{becomes the last thread
scratch on the chamfer cohe.

6.3.3 External Threads. All externally threaded fittings
shall be threaded with:AAmerican National Standard Taper
Pipe Threads (ASME B1.20.1), and the varjation in
threading shall*be limited to one turn large or one
turn small from the gage face of ring whe¢n using
working\gages. The reference point for gagipg is the
end of'the thread, provided the chamfer is not smaller
than\the minor diameter of the external threagd. When
achamfer on the external thread exceeds this limit,
the reference point becomes the last thread s¢ratch on
the chamfer cone.

6.3.4 Countersink or Chamfer. All interna| threads
shall be countersunk a distance not less than one-
half the pitch of the thread at an angle of appr¢ximately
45 deg with the axis of the thread, and all externgl threads
shall be chamfered atan angle of 30 deg to 45 deg from the
axis, for easier entrance in making a joint and profection of
the thread. Countersinking and chamfering|shall be
concentric with the threads. The length of thredds speci-
fied in all tables shall be measured to include thg counter-
sink or chamfer.

6.4 Collars

End collars of both socket-welding and threadgd fittings
shall be such that they overlap the crotch area agillustrat-
ed in the sketches in Tables 6.1-1 and 6.1-3 (Tables 6.1-1C
and 6.1-3C).

6.2.6 Perpendicularity. The end flats of socket-
welding fittings shall be at right angles to the socket axis.

6.2.7 Width. The forging radius shall not reduce the
width of the flat welding surface to less than the value
shown in Figure 6.2.7-1.

6.5 Reducing Fittings

Reducing fittings, combination straight and reducing
threaded x threaded, threaded x socket welding, and
socket welding x socket welding couplings shall have
the same center-to-end, center-to-bottom of socket,
band diameter, and outside diameters as the uniform
size fitting corresponding to the largest size end connec-
tion of the reducing fitting.
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7 ADDITIONAL TOLERANCES

These are additional tolerances to those listed in
Tables 6.1-1 and 6.1-2 (Tables 6.1-1C and 6.1-6C).
7.1 Concentricity of Bores

The socket and fitting bores shall be concentric within a
tolerance of 0.8 mm (0.03 in.) for all sizes. Opposite socket
bores shall be concentric within a tolerance of 1.5 mm

7.2 Coincidence of Axes

The maximum allowable variation in the alignment
of the fitting bore and socket bore axes shall be 1 mm in
200 mm (0.06 in. in 1 ft). The maximum allowable varia-
tion in alignment of threads shall be 1 mm in 200 mm
(0.06 in. in 1 ft).

8 PROOF TESTING

(0.06 in.Jfor all siZes.

Proof testing for fittings made to this Standard i$ not
required.
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Table 1.1.1-1

Types of Fittings by Class Designation and NPS Size Range
NPS Size Range
Socket-Welding Threaded
Fitting Description 3000 6000 9000 2000 3000 6000
45-deg, 90-deg elbows Vo4 Ye-2 -2 Vo4 Vo4 Ye-4
Tees, crosses Vo4 V-2 V-2 Vo4 Vo4t Vo4
Couplings, half-couplings, caps, bosses V-4 V-2 -2 V-4 V-4
Couplets W= =" = V-4
Streef elbows Vo2 )
Squaile, hex, round plug [Note (1)] Y4 Y4 =
Hex, 4nd flush bushing [Note (1)] Va4 Yu-4 4

NOTH: (1) Plugs and bushings are not identified by class designation. They may be used for ratings up to Class. 6000 designati

Table 2:1.1-1
Corrglation of Fittings Class With Schedule Number or
Walll Designation of Pipe for Calculation of Ratings

Pipe Used for Rating Basis

(lass [Note (1)]

Designation Schedule Wall

of Fitting Type of Fitting No. Designation
2000 Threaded 80 XS
3000 Threaded 160
Uuvu Imredaacd AAD

3000 Socket-welding 80 XS
6000 Socket-welding 160
9000 Socket-welding XXS

NOTE: (1) This table is not intended to restrict the use of pipe of
thinner or thicker wall with fittings. Pipe actually used may be
thinner or thicker in nominal wall than that shown in this table.
When thinner pipe is used, its strength may govern the rating.
When thicker pipe is used (e.g., for mechanical strength), the strength
of the fitting governs the rating.

(21)
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Table 6.1-3

Threaded Elbows, Tees, and Crosses

A

-« -
-

T
Y ;_ T T 707 P
A A C |
2 CJ y e
BN N N
90-deg Elbow Tee Cross 45-deg Elbow
Minimujn
Length ¢of
Center-to-End Elbows, Center-to-End Outside Diameter of Minimum/Wall Thread
Nominall Tees, and Crosses, A 45-deg Elbow, C Band, H Thickness,/G [Note (1)]
Pipe Siz¢ 2000 3000 6000 | 2000 3000 6000 | 2000 3000 6000 2000 3000 6000 B L
Y 21 21 25 17 17 19 22 22 25 3.18 3.18 6.35 6.4 6.7
A 21 25 28 17 19 22 22 25 33 3.18 3.30 6.60 8.1 0.2
% 25 28 33 19 22 25 25 33 38 3.18 3.51 6.98 9.1 0.4
Y 28 33 38 22 25 28 33 38 46 3.18 4.09 8.15 10.9 3.6
¥ 33 38 44 25 28 33 38 46 56 3.18 432 8.53 12.7 39
1 38 44 51 28 33 35 46 56 62 3.68 4.98 9.93 14.7 7.3
1Y, 44 51 60 33 35 43 56 62 75 3.89 5.28 10.59 17.0 8.0
1Y 51 60 64 35 43 44 62 75 84 4.01 5.56 11.07 17.8 8.4
2 60 64 83 43 44 52 75 84 102 4.27 7.14 12.09 19.0 9.2
21/2 76 83 95 52 52 64 92 102 121 5.61 7.65 15.29 23.6 28.9
3 86 95 106 64 64 79 109 121 146 5.99 8.84 16.64 259 0.5
4 106 114 114 79 79 79 146 152 152 6.55 11.18 18.67 27.7 3.0
GENERAL NOTE: Dimensions are in millimeters.

NOTE: (1)
shall not b

Dimension B is minimum length of perfect thread. The length of useful thread (B plus threads with fully formed roots and flat d
e less than L, (effective length of exfernal thread) required by ASME B1.20.1 (see para. 6.3).

rests)
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Table 6.1-3C
Threaded Elbows, Tees, and Crosses

<A,
I
- + - - - + - H
A A
— _t Al C .
- - [P ——
] N 5]
90-deg Elbow Tee Cross 45-deg Elbow
Minijnum
Nokinal Center-to-End Elbows, Center-to-End Outside Diameter of Minimum Wall Length of
Hipe Tees, and Crosses, A 45-deg Elbow, C Band, H ThicKness, G Thread [Note (1)]
Yize 2000 3000 6000 2000 3000 6000 2000 3000 6000 2000, 3000 6000 B L,

A 0.81 0.81 0.97 0.69 0.69 0.75 0.88 0.88 1.00 0,125") 0.125 0.250 0.25 0.2639

1/4 0.81 0.97 1.12 0.69 0.75 0.88 0.88 1.00 1.31 0.125 0.130 0.260 0.32 0.4018

3/8 0.97 1.12 1.31 0.75 0.88 1.00 1.00 1.31 1.50 0.125 0.138 0.275 0.36 0.4078

Y, 1.12 1.31 1.50 0.88 1.00 1.12 1.31 1.50 1,81 0.125 0.161 0.321 0.43 0.5337

3/4 1.31 1.50 1.75 1.00 1.12 1.31 1.50 1.81 2.19 0.125 0.170 0.336 0.50 0.5457

1 1.50 1.75 2.00 1.12 1.31 1.38 1.81 2119 2.44 0.145 0.196 0.391 0.58 0.6828

A 1.75 2.00 2.38 1.31 1.38 1.69 2.19 2.44 297 0.153 0.208 0.417 0.67 0.7068

ll/z 2.00 2.38 2.50 1.38 1.69 1.72 2.44 2.97 3.31 0.158 0.219 0.436 0.70 0.7235

2 2.38 2.50 3.25 1.69 1.72 2.06. 297 3.31 4.00 0.168 0.281 0.476 0.75 0.7565

.1/2 3.00 3.25 3.75 2.06 2.06 2:50 3.62 4.00 4.75 0.221 0.301 0.602 0.93 1.1380

3 3.38 3.75 4.19 2.50 2.50 3.12 4.31 4.75 5.75 0.236 0.348 0.655 1.02 1.2000

4 4.19 4.50 4.50 3.12 3.12 3.12 5.75 6.00 6.00 0.258 0.440 0.735 1.09 1.3000
GENHRAL NOTE: Dimensions are in inches.
NOTH: (1) Dimension B is minimum length ef perfect thread. The length of useful thread (B plus threads with fully formed roots and|flat crests)
shall phot be less than L, (effective length ofj external thread) required by ASME B1.20.1 (see para. 6.3).
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