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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 Subcommlttee 3 (now
Sub itteeF O Tate C Jrdardizatio Ol wWeld g ViIay 9 C S T O 1sgroup
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.One of the most
impgrtant dimensions of this type of fitting requiring standardization was considered to be the dimension|from the
centerline 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 importatititem for consjideration
was the welding fillet dimensions.

THhe drafting subgroup held meetings in Chicago, Detroit, and New York in March 1939 arild 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 II, after which, a few more changes were added to make the proposal afceptable
to all concerned. The revised draft (April 1946) was then submitted te the 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 approvalas'an American Standard. This designation wag given on
Decdmber 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 fpur years
befofe arriving at a draft that was acceptable. They-also found that ratings were outdated and eliminated the 4,000-1b
clasges of threaded fittings, assigned pressure-temperature ratings for a number of materials, and converted the socket-
weldfitting ratings to 3,000 and 6,000 Ib. Following approval by the Sectional Committee and Sponsors, ASA appfoval was
granfed on January 28, 1966.

Following designation changes of ASA to ANSI and Sectional Committee to Standards Committee, Subcommittee 6
begaln consideration of changes in 1969. Early in 1972, changes in the pressure class designations, materials,|and clar-
ification of wording were agreed ypon and submitted for approval. This was granted on June 20, 1973.

The work of development ¢f the 1980 edition of B16.11 began in 1975 when the committee began considération 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 pfrovisions
for proofor bursttesting, and the inclusion of metric equivalents. Following approval by the Standards Committde and Co-
Secretariat, finalh\approval by ANSI was granted on October 6, 1980.

In|1982, Anierican National Standards Committee B16 was reorganized as an ASME Committee operatihg under
procedurés-accredited by ANSI. The 1991 edition of the standard, retitled “Forged Fittings, Socket-Welding and
Threaded,” 1nc0rp0rated forgmg material listed in Table 1 of ASME B16.34-1988, mcludlng Group 3 material that
was hetprevioushrcoveredinBl6 he-1991 odition-established U-S-Customa he-standard-Otherllarifying
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.



https://asmenormdoc.com/api2/?name=ASME B16.11 2016.pdf

Threaded end street elbow requirements were incorporated into the 2004 edition. Following approval by the
Standards 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.

This revision was approved by the American National Standards Institute on December 2, 2011.

In this 2016 Edition, provisions have been made to update verbiage and readings. Following the approval by the ASME
B16 Standards Committee, approval as an American National Standard was given by ANSI on October 21, 2016, with the
new designation ASME B16.11-2016.
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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 desira

publishedl periodically.

The Cd
citing thg
including

Propoding a Case. Cases may be issued to provide alternative rules when justified, to permit early implementati

an appro
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:

Questior:

3 1 = . : o 3 3 131 13 3
OI' d Cd5C, dITU dLLCIIUIIE UUIIIIIEC TIICCUIIES. LOTTESPUIIACTICE SITOUIA DE aturesscd to.

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
ble, as demonstrated by the experience gained from the application of the Standard.’Approved revisions w

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.

ved revision when the need is urgent, or to provide rules not cavered by existing provisions. Cases are effe
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 wi
Cite the applicable edition of the Standard for which the interpretation is being reque

Phrase the question as a request for an interpretation of a specific requirement suitabl
general understanding and use, not as a request for an approval of a proprietary desig

sary
ill be

ible,
osal,

pn of
ctive

 the
at as
osed

fthe
ards

The
e an

ards
clear

rds.
sted.

b for
nor

Proposed Reply(ies):

situatiomPlease provideacomdernrsedamd precisequestion, tomposetHrsuciraway t
“yes” or “no” reply is acceptable.

entering replies to more than one question, please number the questions and rep

1ata

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

lies.

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.

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

» o«

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

Attending Committee Meetings. The B16 Standards Committee regularly holds meetings and/or telephone confer-
ences that are open to the public. Persons wishing to attend any meeting and/or telephone conference should contact the

S + £ il R14 . Ct d d C ey
ecretary-of-the-B16-Standards-Committee:
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Following

ASME B16.11-2016
SUMMARY OF CHANGES

American
ASME B1p.11-2016 includes the following changes identified by a margin note, (16). The Record Number listed bel
explained in more detail in the “List of Changes in Record Number Order” following this Summary of Changes.

Page Location Change

2 Table 1 Title and table revised\n its entirety
(12-389)

3 Table 2 New Table 2 added; previous Table 2
redesignated as Table 3 and revised in its
entirety.{12-389)

4 Table 3 Redesignated as Table 4 and title revised
(12-389)

4 2.2 Revised in its entirety (13-632)

5 Table 4 (1) Redesignated as Table 5 (12-389)

(2) Title and table revised in its entirety
(12-389)

(3) Under Nominal Pipe Size %, entries
added for Class 6000 for End-to-End Caps,
P, and Minimum End Wall Thickness, G
(16-351)

6 Table 5 (1) Redesignated as Table 6 (12-389)

(2) Under Nominal Pipe Size 2, entry for
Minimum Width Flats, C, revised (16-351)

7 Table 6 (1) Redesignated as Table 7 (12-389)

(2) First entry under Description revised
(16-351)

8 Table 7 Redesignated as Table 8 (12-389)

8 Table 8 Redesignated as Table 9 (12-389)

8 Table 9 Redesignated from previous Table 8
(12-389)

9 5.1 Last sentence revised (15-2823)

12 Table I-1 Title and table revised in its entirety
(12-389)

13 Table 1-2 New Table I-2 added; previous Table I-2
redesignated as Table -3 and revised in its
entirety (12-389)

14 Table I-3 Redesignated as Table 1-4 (12-389)

15 Table 1-4 (1) Redesignated as Table I-5 (12-389)

(2) Title and table revised in its entirety
(12-389)

v the

DW s
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16
18

Table I-5
Mandatory Appendix II

(3) Under Normal Pipe Size %, entries added
for Class 6000 for End-to-End Caps, P, and
Minimum End Wall Thickness, G (16-351)

Redesignated as Table 1-6 (12-389)
References updated (16-829)

Xi
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LIST OF CHANGES IN RECORD NUMBER ORDER

Record Number Change
12-389 Updated tables inserted throughout document
13-632 To clarify and correct para 5.1 in B16.11-2011 language so as to not disallow bar stock as a starting material.
15-2823 NPS % Class 6000 cap dimensions added to Tables 5 and I-5, since the Standard has requirements for outside diameter

dimension listed for NPS 1/8 Class 6000 couplings, half couplings, and caps; and in Table 7 indicates Class| 6000
couplings and half-couplings are available in NPS %-4

16-351 Table 5 data
16-829 Mandatory Appendix II references updated

Xii
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ASME B16.11-2016

FORGED FITTINGS, SOCKET-WELDING AND THREADED

1 SCOPE AND GENERAL

1.1 Scope

This Standard covers ratings, dimensions, tolerances,

1.2.3 Service Conditions. Criteria for selection of fitting
types and materials suitable for particular fluid service are
not within the scope of this Standard.

1.2.4 Quality Systems Nonmandatory requirements

marlking, and material requirements for forged fittings,
both socket-welding and threaded, as illustrated in
Tablgs 1 through 6 and Tables I-1 through I-6, inclusive.

1.1.1 Fitting Types/Configuration. Types of fittings
covgred by this Standard are shown in Table 7, by
clasp and size range. Fittings shown in Tables 1
through 6 and Tables I-1 through [-6 may also be
mad¢ with combinations of socket-welding and threaded
ends

1.1.2 Special Fittings. Fittings with special dimen-
siong, threads, or counterbores may be made by agree-
menf between the manufacturer and purchaser. When
such fittings meet all other stipulations of this
Stanflard, they shall be considered in compliance there-
with| 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 the applicable
pipifg Code or regulation covering the piping syStem
into which the fittings are installed.

1.2 General

1.2.1 Referenced Standards. Standards and specifica-
tiond adopted by reference in this-Standard are shown in
Manglatory Appendix II. It is not considered practical to
identify the specific edition-of-each standard and specifi-
catign in the individual«eferences. Instead, the specific
editipon reference is identified in Mandatory Appendix
II. A|fitting made_in~conformance and conforming to
this Standard, in‘all other respects, will be considered
to b¢ in conférmance to the Standard, even though the
editipn reference may be changed in a subsequentrevision
of thie Standard.

1.7 . A Titiing 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
temperature, or provisions for operation at a pressure
exceeding the ratings in this Standard.

relating to the product manufacturer's quality system
program are described in Nonmandatory~Appgndix A.

1.2.5 Relevant Units. This Standdrd States alues in
both SI (Metric) and U.S. Customary units. These
systems of units are to be regarded-separately as ptandard.
Within the text, the U.S. Customary units are fhown in
parentheses or in separate tables that appear in
Mandatory Appendit:li*The values stated|in each
system are not exact.€quivalents; therefore, it is|required
that each systemfofiunits be used independenly of the
other. Combiningvalues from the two systems cqnstitutes
nonconformance with the Standard.

Tables() through 6 show fittings dimensional require-
mentsiin millimeters. Tables I-1 through I-6 $how the
dimensional requirements for inch dimensionefl fittings.

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 fittjngs.

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 8. Design temperdture 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 8 Class designated fitting shall be cpmputed
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 dg¢sign and
all applicable additional allowarces (€.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
wall thickness correlated with the fitting in Table 8
[see Note (1) in Table 8].



https://asmenormdoc.com/api2/?name=ASME B16.11 2016.pdf

ASME B16.11-2016

'seale pazi[edo-ul papnruriad ale sanjea WNWIUIW JYJ, 'SaN[eA paisI[ Uey} ss9f aq 1ou [feys Alaydriad punoge ssauwsdIy) [fem 19300s jo aferaay (1) :HLON
'SI9}WI[IW Ul pIe suolsuawlq :FLON TVYANID
57 0Th 599 061 95°8 SE6 6901 L00f 8€0T ZSIT LSIT ¥
57 0Z€ 0LS 091 2oL 0€8 256 VoLl veL 868 €06 €
5T 587 0Ty 091 T0°L L9L 9L8 T19| TY9 e€L VYL Yz
07 S8Z S8Z SST OfS 0Ty 08€ 09T LOTI JH£8 ¥SS ZI'Zl ¥8€L 056 7601 ¥0'9 €69 +LE 68 TTh 9€h LTS €€5 TI9 LT9 4
07 SSZ S§SZ S0z o)ge 08€ 02€ STT STOT vT. (80°S ZI'TT 0421 08L 768 ¥S'S SE€9 TLZ L8Z TEE LVE TO¥| 91r 88y Teébh %I
07 S2C S0Z SLT 0fSE 0T€ 0Lz STI 0L6 SE9 SBF 2901 ¥171 €69 6L 87S LO9 07C G€¢ L8Z TO0E E€ve[ 85 Lzv Ter %41
07 S0z SLI O%L Ofge 0Lz S2Z STI 606 SE9 SS+ 7966 8€TT €69 6L 86F 69S F¥L 091 661 SIz 657 ¥Lz 6€E €VE 1
ST 061 OFI O0€l S8z Szz 06T S2I 8L 955 16€ 958(38L6 +09 969 LTV 06 €01 811 8%l €91 07| L1Z TLZ 9L %
ST SST S2T 011 §|s¢ 061 SST  S6 LVL 8L% €€ 818 SE6778T'S L6S 60% L9% 9§ 7L O ST OSI| 991 81z 222 %
ST 0Tl 08 ) ) 107 0Z€ £y €0S  05€ 10% v8 66 811 €€1 9L1 081 % ~
0T 08 08 SEL 0TT  §6 89€  20€ 107097 0EE 8LE 95 1L S8 00T THL 9%¥T %
0T 08 08 0Tl OTT 6 STE THT €ve 96f, 8T'E 8TE ze 8% 19| 9L 801 TII %
F 0006 0009 000€ [0§06 0009 000€ 'UIN ‘'UIN 'UIN 'UIN [‘WIA BAy ‘wiN BAV /WA BAV ['WIN XeW UIN XeW CUIN XeW [UIN Xe  ozIS
[oL  moqud 8op-S¥ [ opL‘ssoD ‘06 [ 0006 0009 000E | 0006 0009 000¢ 0006 0009 00€ g weyg 24
apdag a.10g 19y00g [EUIWON
V 993}00S Jo u10110g-031-131Ud) 193008 D 1em Apog [(1) @10N] 7 ‘ssowydIYL [[eM 19%20S @ ‘sSumiq jo 1ajowel(q ajog
moq)3 6ap-Gi 99 5049 moq|3 6ap-06
[l “ _
9 9 _ 0 _
F /IR v 'R r |
9 gad L1 1 g a -||I_.| ...... g>a +-H-—--
v 1y | 1 _ IS’ y/a
i 7 S
& ~VY 2) v@\ “ 4 c v—> D
|

r <> \v4

$3s504) pue ‘s3] ‘smoq)3 Buiplam-19)20s T qel


https://asmenormdoc.com/api2/?name=ASME B16.11 2016.pdf

ASME B16.11-2016

'seade pazi[edo] uf\paniuLiad ale sanjea WNWIUIW JY[, 'SON[eA PIISI[ Uey) ss9] aq 1ou [[eys Alaydriad punode ssauwdIy) [fem 19320s Jo aderaay (1) :FALON
's1gjouW[[IW Ul pIe suolsuewlq ALON TVIANID
80 S6 00-/STF €11 00-/F1F 9L 8z vzz 05 \b8k 0S 06T 061  00-/STF 88ST £TIVL S€6 6901 £'00T 8'€0T Z'STT L'SIT ¥
80 S6 00-/STF 688 00-/F1F 669 7z 06T 0S S¥H 0SS 06T 09T  00-/STF 0Lzl TITL 0€'8 256 9L 6L 868 €06 €
80 S6 00-/STF 0L 00-/FTF S€9 06T LST 0S 0y 08 06T 09T  00-/STF 080T 126 L9'L 9L'8 19 TY9 6EL ¥¥L YT
80 S6 00-/STF 619 00-/FTF 7LS 061 LST L2 0% 0Ty 0% NO6I 09T  00-/STF 1726 v6L 12T ¥8€T 056 Z60T ¥0'9 €69 ¥LE 68E TZh P&y LTS €€5 19 L19 z
80 S6 00-/STF Z6¥ 00-/B0F 80S LST £2Z1 TI1 0% 02 0% Sz &2z1  00-/STF  Z9. S€9 ZUTL 0421 08L 268 PSS SE9 TLZ L8 TEE L'vE TOV 9Ty 88y Z6v %I
80 S6 00-/STF 62F 00-/B0F 9Ly T¥T TIL 96 0% 008 0% S2T ‘920, 00-/STF S€9 9SS 2901 ¥1'21 €69 26, 8TS L09 07Z S€C L'8Z [OE €VE 8SE LTy TEr Y%l
80 S6 00-/STF 62y 00-/B0F 9Ly THT TIT 96 0% S8Z 0% ST  SZT ,°00-/STF TLS T9% 966 8EIT €69 Z6L 86% 695 ¥¥T 09T 661 FTZ 6SZ ¥LZ 6€E £VE T
80 S6 00-/STF 04z 00-/B0F 6¥€ L7l 6L ¥9 0€ 0%Z 0€ S6 Sz1  005/STF S¥y 1'8€ 958 8L6 %09 969 LT 06 €01 8TL 8%1 9T 207 L1 TLT 9LT A
o
80 S6 00-/STF g€ 00-/B0F ¥ee ¢TI 6L ¥9 0€ §2¢ 0€ S6 56 00-/ST#) ,1'8¢ ¥'€€ 818 S€6 8IS L6S 60% L9% 95 L OTT fzr 0ST 991 81z 72z A
80 S6 00-/STF L0Z 00-/p0F z0g ¥9 8% 0€ SLI 0€ §9 S6 00-/S1% “81E 0Lz " L€V €0S  0SE T0W ¥8 b6 8TIT £€T 9LT 081 EA
80 S6 00-/STF §LT 00-/B0F zog ¥9 8% ST 09T ST 9 S6 00-/51F  +¥'§7) g'€T 10% 09% 0€€ 8L€ 9s FL S8 00T THT 91 A
B ¥9 8% ST 09T ST §9 56 0o-/s1F ¥ £¥'e 96'€ 8T'E 8T ze By 19 9L 80T TTII &,
¥ 0009 ¥ E WA W W | F T U T 0009 000s/[utn  Bay |win ‘SAv [wiN ‘8AV |WIN XeW [UIN KeW [UIW XeW |UIN XeW 9zi§
/000€ adid
oL D ‘0L TofL. 0006 0009 000€ |ToL 4 “wis1 1oL 7 “wS1 [ ‘wdaq ‘01, 9 0006 0009 000€ 0006 000p 000€ geig N
‘pSua Suifeq Suifeq [19¥d0S “a1dno) alog
Sury | N “I930weElq W ‘po1dno) N ‘ssawypdIy L, eld D ‘[(x) ®70N] ‘ssouydIYL [[EM 39320S | @ ‘sSumi] jo aflowelq alog 193d0s
pPEM | Sury pm pug 03 pug Irem pug ap1sinQ
jsjdno) den ssog Burdnon-yey Buidnosy
N —~ . —||~— 0g0"0¥€90°0
| 7 | 7 Bap Gz + A | 7 ; o : ”
o g Bme 2z ol K |
g 7 Bop gz = 7 . i
_ | & , E Amu sy 4
I Vs I I
w | | | |
7 T 7 7
| ? | |
! J— g T T
r g ] J y
m r ~—qg— r ~—g— s ~—qg—
20— & J— 8 J— 8 D— g
D
s331dno) pue ‘sde) ‘sassog ‘sbundno) buipiam-19¥20S  31qel (91)


https://asmenormdoc.com/api2/?name=ASME B16.11 2016.pdf

(16)

ASME B16.11-2016

Table 3 Threaded Elbows, Tees, and Crosses

<A,
<—A—>‘ ’444—> c
I -
c
/
<l Lxd -
90-deg Elbow Tee Cross 45-deg Elbow
Minimum
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 P
Y 21 21 25 17 17 19 22 22 25 3.18 318 6.35 6.4 6.7
Y 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
A 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 4.32 8.53 12.7 3.9
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 .0
1Y%, 51 60 64 35 43 44 62 7.5 84 4.01 5.56 11.07 17.8 4
2 60 64 83 43 44 52 75 84 102 4.27 7.14 12.09 19.0 19.2
2Y, 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 25.9 30.5
4 106 114 114 79 79 79 146 152 152 6.55 11.18 18.67 27.7 33.0
GENERAL NOTE: Dimensions are in millimeters.
NOTE: (1)|Dimension B is minimum length of perfect'thread. The length of useful thread (B plus threads with fully formed roots and flat drests)
shall not bg less than L, (effective length of extérnal thread) required by American National Standard for Pipe Threads (ASME B1.20.1; sed para.

6.3).

2.1.2 Nonstandard Pipe Walt-Thickness. Since ASME
B36.10M|does not include Schédule 160 nor Double Extra
Strong thiickness for NPS 1/8, 1/4, and 3/8, the values in Table
used as thenominal wall thicknesses of the pipe
¢ pUrposes.

has the lowest rating from Table 8.

2.2 Wall Thickness Design for Special Dimension

2.2.1 As these fittings are to be used in connection with
pipe, the minimum body wall thickness for socket-welding
fittings must be equal to or greater than the nominal wall

Pipe

thickness of the pipe with which they are used.

2.2.2 The average socket wall thickness shall at
equal 1.25 times the nominal thickness of the ¢
sponding pipe, and at no point shall the minimum t|
ness be less than 1.09 times the nominal pipe
thickness (which is 1.25 x 0.875 x nominal pipe wj

2.2.3 The minimum body wall thickness for thre
fittings shall be equal to or greater than the nominall

e DiDe W W ey a

2.3 Pressure Test Capability

least
rre-
hick-
wall
nll).

hded
wall

Pressure testing is notrequired by this Standard, but the

fittings shall be capable of withstanding a hydrostatic test

Class and end connection of Table 8.

pressure required by the applicable piping code for seam-
less pipe of material equivalent to the fitting forging and of
the schedule or wall thickness correlated with the fitting
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Table 6 Plugs and Bushings

ASME B16.11-2016

— F —>
- C > A ( )
_+__ —— Y
I
| [ (1 -
— I D A ==
“ :———:> A :—d:> :—d:: A FT——<
A <:—4> ——F—=2 ——F——=2 * E
V| &F—= * P = T
— =
|
Square Head Hex Head Round Head Hex Head :]Iush
Plug Plug Plug Bushing Byshing
[Note (1)]
Square Head Plugs Round Head Plugs Hex Plugs and Bushings
Minimum Minimum Nominal Nominal Width Miniml-lm Hex
Norpinal Minimum Square Width Flats, C Head Minimum Flats, F Height
Pip¢ Size  Length, A Height, B [Note (2)] Diameter, E Length, B, [Note (2)] Bushing, G Plug, H
A 10 6 7.15 10 35, 11.11 6
A 11 6 9.55 14 41 15.88 3 6
73 13 8 11.11 18 41 17.46 4 8
Y, 14 10 14.29 21 44 22.23 5 8
74 16 11 15.88 27 44 26.99 6 10
1 19 13 20.64 33 51 34.93 6 10
1Y, 21 14 23.81 43 51 44.45 7 14
1% 21 16 28.58 48 51 50.80 8 16
2 22 18 33.27 60 64 63.50 9 18
A% 27 19 38.10 73 70 76.20 10 19
3 28 21 42.86 89 70 88.90 10 21
4 32 25 63.50 114 76 117.48 13 25
GENERAL NOTE: Dimensions aré\in’millimeters.
NOTEP:
(1) Cputionary Note Regarding Hex Bushings: Hex head bushings of one-size reduction should not be used in services where they might be subject to
hprmful loads and forces other than internal pressures.
(2) Manufacturer'ssapplied tolerance shall ensure dimension will fit U.S. Customary tooling.
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Table 7 Types of Fittings by Class Designation and NPS Size Range

Socket-Welding Threaded
Class Designation Class Designation
Description 3000 6000 9000 2000 3000 6000
45-deg, 90-deg elbows, Vo4 V-2 Y2 Y-t V-4 V-4
tees, crosses, couplings, Y4 ) ) Y4 Y4 Y4
bosses and souples Wt %2 e it Vit
Y4 Y2 Y2 Vo4 Va2
Street elbqws g2 a2
Square, hefx, round plug, Ya-4 [Note (1)] Ys-4 [Note (1)] Ye-4 [Ndte ‘@])]
hex, anq flush bushing Vo4 [Note (1)] -4 [Note (1)] Ve-4-{Note (1)]
NOTE: (1)| Plugs and bushings are not identified by class designation. They may be used for ratings up to Class 6000 designation.
3 SIZE AND TYPE forging. Cylindrical fittings shalléhe marked on the| 0.D.
or end of the fitting in adocdtion such thaf the
3.1 Gengpral marking will not be obliterated as a result of welding
NPS, fdllowed by a dimensionless number, is the desig- insta.llation. The marking-of bushings and plugs i} not
nation fof nominal fitting size. NPS is related to the refer- required by this Standard.
ence nominal diameter, DN, used in international 4.1.1 Specific Marking. The marking shall includg (but
standardp. The relationship is typically as follows: is not limited to)\the following:
NPS DN (a) Manufagcturer's Name or Trademark
" . (b) Material Identification. Material shall be identified
v, 8 in accor@ance with th.e r.narking req.uiremenjcs. of (?ithe r the
% 10 appropriate ASTM Fitting or Forging Specifications| (see
para.’5.1).
K 15
3, 20 Table 8 Correlation of Fittings Class With Schedule (16)
1 25 Number or Wall Designation of Pipe for Calculatirn of
1Y, 32 Ratings
1% 40 Pipe Used for Rating Bpsis
2 50 Class [Note (1)]
2Y, 65 Designation Schedule Wall
3 80 of Fitting Type of Fitting No. Designatjon
4 100 2000 Threaded 80 XS
3000 Threaded 160
. o . 6000 Threaded XXS
3.2 Reducing Fitting Size 3000 Socket-welding 80 XS
In the fase of reducing-fees and crosses, the size of the 6000 Socket-welding 160
largest rfin opening shall.be given first, followed by the 9000 Socket-welding XXS
size of the openingat.the opposite end of the run. Where NOTE: (1) This Table is not intended to restrict the use of pjpe of
thefitting is a tee, the size of the branch is givenlast. Where thinner or thicker wall with fittings. Pipe actually used mpy be
the fitting is a%cross, the largest side-outlet is the third thinner or thicker in nominal wall than that shown in Taple 8.
dimensigpn.given, followed by the opening opposite. When thinner pipe is used, its strength may govern the rpting.
The line i i i When thicker pipe is used (e.g., for mechanical strength), the stijength
fittings are read. of the fitting governs the rating.
Table 9 Nominal Wall Thickness of Schedule 160 and  (16)

4 MARKING

4.1 General

Each fitting shall be permanently marked with the
required identification by raised lettering and/or
stamping, electro-etching, or vibro-tool marking on the
collar portion, raised pad, or raised boss portion of the

Double Extra Strong Pipe

Schedule 160 XXS
NPS mm in. mm in.
Ve 3.15 0.124 4.83 0.190
Y 3.68 0.145 6.05 0.238
% 4.01 0.158 6.40 0.252
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Figure 1 Method of Designating Outlets of Reducing
Tees and Crosses

3,
114 14 —}‘ 1/,

1/, 1/,

3/4

6 DIMENSIONS

6.1 General

Unless otherwise noted, the dimensions without toler-
ances for socket-welding fittings given in Tables 1, 2, I-1,
and I-2 and the dimensions without tolerances for
threaded fittings given in Tables 3 through 6 and
Tables I-3 through I-6 are nominal values and subject
to the designated manufacturing tolerances

-

Vo x3/4 x 14 1My x 3/ x 14 x 1/

Tee Cross

GENERAL NOTE: See para. 3.2.

(c] Product Conformance. Fittings covered under para.
1.1.7 shall be marked with either the ASTM Fittings
Spedffication material identification (e.g., “WP__") or
the pymbol “B16” to denote conformance to this
Standard. Fittings covered under para. 1.1.2 shall be
marked with a supplementary suffix as follows:

1) For ASTM A234,A403,A420,and A815, suffix the
matjerial grade with “S58” (see ASTM A960
Supplementary Requirement S58).

2) For ASTM Fitting Specification B366, suffix the
matdrial grade with “SPLD.”

3) For all ASTM Forging Specifications, suffix “B16”
with|“SPLD.”

(d) Class Designation. 2000, 3000, 6000, or 9000,\as
appljcable. Alternatively, the designation 2M, 3M,)6M,
or 9N, as applicable, may be used where M stands for1000.

(e} Size. The nominal pipe size related:te’ the end
conrlections.

4.1.2 Omission of Markings. Where\size and shape of
fittings do not permit all of the above/markings, they may
be omitted in the reverse order‘given above.

5 MATERIAL
5.1 Standard Materials

Fiftings shall\be made of materials consisting of
forgings, barséamless pipe, or seamless tubular products.
These materials shall conform to the requirements for the
WP peamless construction materials of ASTM Fitting
Spedificati
ASTM Forging Specifications A105, A182, A350, B462,
or B564. Tees, elbows, and crosses shall not be machined
directly from bar stock.

6.2 Socket Fittings

6.2.1 Body Wall Thickness. The body wall thickness of
socket-welding fittings shall be equaltoor greatef than the
values, G, shown in Tables 1 and-I-1.

6.2.2 Socket Wall Thickness. The socket wall average
thickness and minimum ¢hickness shall not be [less than
the corresponding values;'C, shown in Tables 1, 4, I-1, and
I-2.

6.2.3 Socket Position. The fixed position for the
bottom of thé socket with reference to the cgnterline
of the sdoket-welding fitting shall be maintained as
required by the dimension, 4, of Tables 1 and I-1.For redu-
cing«fittings, see para. 6.5.

6.2.4 Socket Depth. The socket depth shall npt be less
than the minimum values, /, shown in Tables 1, 2} I-1, and
I-2.

6.2.5 Socket Bore. The inside surface of the socket
bore shall present a good workmanlike finigh that is
free of burrs.

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 rdduce the
width of the flat welding surface to less than the value
shown in Figure 2.

6.3 Threaded Fittings

6.3.1 Wall Thickness. The body or end wall fhickness
of threaded fittings shall be equal to or greater than the
minimum values, G, as shown in Tables 3 thrqugh 5 or
Tables I-3 through I-5.

.3.2 Tnternal reading. All fittings with internal
threads shall be threaded with American National
Standard Taper Pipe Threads (ASME B1.20.1).
Variations in threading shall be limited to one turn
large or one turn small from the gaging notch when
using working gages. The reference point for gaging is
the starting end of the fitting, provided the chamfer
does not exceed the major diameter of the internal
thread. When a chamfer on the internal thread exceeds
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Figure 2 Welding Gap and Minimum Flat Dimensions for Socket-Welding Fittings

Approximate 1.5 mm (0.06 in.)

i recommended gap

this limi
scratch o

6.3.3
shall be t
Pipe Th
threadin
turn sm
working
end of th
than the
a chamf;
the refer]
the chanj

6.3.4
shall be
half the
45 deg w|
shall be ¢
axis, for e
the thre
concentr
fied in all
sink or ¢

6.4 Col

End co
shall be

Minimum flat = 0.75 x minimum
socket wall thickness given in
Tables 1 and I-1 (see para. 6.2.7) -

, the reference point becomes the last thread
n the chamfer cone.

Fxternal Threads. All externally threaded fittings
hreaded with American National Standard Taper
eads (ASME B1.20.1), and the variation in
g shall be limited to one turn large or one
pall from the gage face of ring when using
gages. The reference point for gaging is the
e thread, provided the chamfer is not smaller
minor diameter of the external thread. When
br on the external thread exceeds this limit,
ence point becomes the last thread scratch on
fer cone.

Countersink or Chamfer. All internal threads
countersunk a distance not less than one-
itch of the thread at an angle of appreximately
th the axis of the thread, and all external threads
hamfered at an angle of 30 degto'?5 deg from the
asier entrance in making a joint and protection of
hd. Countersinking and chamfering shall be
¢ with the threads. THe length of threads speci-
tables shall be measured to include the counter-
hamfer.

Lars

lars of both socket-welding and threaded fittings
sucli“that they overlap the crotch area as illu-

strated il

h the sketches in Tables 1, 3, I-1, and I-3.

T

‘f perore welding

6.5 Reducing Fittings

Reducing fittings, combination straight and redu
threaded x threaded, threaded x socket welding
socket welding x sacket welding couplings shall
the same center-to-end, center-to-bottom of so
band diameter)and outside diameters as the uni

cing
and
have
rket,
form

size fitting.eorresponding to the largest size end cornnec-

tion of thereducing fitting.

7 ADDITIONAL TOLERANCES

These are additional tolerances to those listed in T
1, 2, I-1, and I-2.

7.1 Concentricity of Bores

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

7.2 Coincidence of Axes

The maximum allowable variation in the align
of the fitting bore and socket bore axes shall be 1 m
200 mm (0.06 in. in 1 ft). The maximum allowable y
tion in alignment of threads shall be 1 mm in 20(
(0.06 in. in 1 ft).

8 PROOF TESTING

hbles

hin a
cket
mm

ment
m in
aria-

mm
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MANDATORY APPENDIX I
DIMENSIONS OF FITTINGS IN U.S. CUSTOMARY UNITS

THis Mandatory Appendix provides tables for standard
inch|dimensions of fittings.
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