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FOREWORD i &

In 1921, the American Engineering Standards Committee, later the American Standards
Association (ASA), organized Sectional Committee B16 to unify and further develop national
standards for pipe flanges and fittings (and later, for valves, gaskets, and valve actuators).
Cosponsors of the B16 Committee were The American Society of Mechanical Engineers (ASME),
the Heating and Piping Contractors National Association [now the Mechanical Contractors
Association of America (MCAA)], and the Manufacturers Standardization Society of the Valve and
Fittings Industry(MSS). Cosponsors were later designated as cosecretariat organizations. 1921 4=,
FE TR ER 2, Ba kA9 EbrHEh 2 (ASA), HH T Bl6 & s, Gi—Midt—
R T ETE L AVE A (CAAE R T 37 R AT DAL ) ) [ 5 bRt . B16 2R hisx
PRI [ ke N 475 5 BRI AR W2 (ASME) 4 3 {3 ARG T 7 6, 7 2 (B0 Dy 36 [T M L
HRCEL T Ph 22 (MCAA)) BA K 18 1T AN LA AT b il 32 R AR AL Bl 22 (MISS) o X BElp [R] A kS 5 5 Kbl dig
E NG .

Standardization of welding fittings was initiated in 1937 by a subgroup (designated Subgroup 6)
of Subcommittee 3.After consideration of several drafts, a standard was approved by the
Committee, cosponsors, and ASA, and published with the designation ASA B16.9-1940. J34£7%
PERIARAEA 2 1937 E i1 3 NHZ RS — A (FRE RN 6) KR 7R L 1 47 TR
ZJa, Zoery EEIPNFASA #HEHE T —TiibRitE, JEA A48 ASA B16.9-1940.

Revisions were made in 1950 and 1955 to add sizes up to NPS 24 and to complete coverage of
fittings in some sizes.These revisions were approved and published as ASA B16.9-1951 and ASA
B16.9-1958. With the subgroup now designated Subcommittee 6 (later Subcommittee F), further
revisions were begun to clarify the intent of the Standard, to add angularitytolerances, and to
include fittings ofdifferent types (long radius reducing elbows and crosses) and smaller sizes(NPS
1/ 4 and NPS 1/ 2). This revision was published as ASA B16.9-1964 after ASA approval. A | ¥
ARG INE] NPS 24 58 HELERIR SR AOVE T, iZb5HE T 1950 4FEF1 1955 “EHEAT T121T.
X UASTT e dteitE . JFLL ASA B16.9-1951 Fll ASA B16.9-1958 45 tfilt. AT WAl iZbriE
IR BN E A% AREARZRERE G OCEERES M) LB 5
i (NPS1/4 F1 NPS1/2). ZpAXEHT Tilk—BHE . A HIMCEX N 6 &N
o Ak F p&014). £ ASA #itHEZ )5, ZBITHEL ASAB16.9-1964 (114X 5 Hik.

After reorganization of ASA, first as the United States of America Standards Institute (USASI), then
as the American National Standards Institute (ANSI),withthe Sectional Committee being
redesignated as an American National Standards Committee, another revision increasing the size
range to NPS 48 and revising the text for clarity was approved and published as ANSI B16.9-1971.
ASA HURIHEEZ J5, BAIFRNERBA AR ERHES 4> (USASD. Ja BCh 35 [H bRk 2E 2,
55 9L E 44 0 5 B [ bR e R R &R o — il fibifE 1 5 — MEIThiG JELL ANSI
B16.9-1971 AT R . BT FCREUAR G BB KB NPS 48 Jfxf SCAHEAT 1182, BASKEE

it

In 1975, Subcommittee F began a major revision to bring the standard up to date with current
practice and usage. Common fractions were expressed as decimals (but without intending higher
precision) and metric dimensional equivalents were added. Provisions for step-wise change of



radius for NPS 3 / 4 long radius elbows and 180-deg returns were introduced. Following
Standards Committee, cosecretariat, and ANSI approval, the revisionwas published as ANSI
B16.9-1978. It was updated by a corrective addendum, B16.9a-1981, issued in February 1982. In
1982, American National Standards Committee B16 was reorganized as an ASME Committee
operating under procedures accredited by ANSI. In ASME/ANSI B16.9-1986, the text was revised
and inch dimensions were established as the standard. 9% [H [E X brifE % 71 25 B16 T 1982
EHA ASME —ANZE 4. KR ANSI AT IR Pt AT TAF . FERERRH, X SCAAT
T W€ T S RS bR b AE bR EZR G122 M1 ASME kil J5 - ANSI T~ 1986 4F
11 H 12 HfbHEbsiE Dy 3E B E 5 bk,  BAMUS ASME/ANSI B16.9-1986 Hifit.

In 1991, the Subcommittee reviewed the Standard and made a number of revisions that were
included in ASME B16.9- 1993. Dimensions for short pattern lap joints were also added. 1991 =,
N A2 T 1ZbRE, JEXT ASME B16.9- 1993 T ELAE AR HESE | — 28487 . KN 1
LR AT RAT .

In ASME B16.9-2001, short radius elbows and returns were added, which included all dimensions
and tolerances of ASME B16.28-1994. Metric units were provided as an independent but parallel
alternative standard to U.S. Customary units. U.S. Customary units were moved into parentheses
or separate tables in Mandatory Appendix I. In addition, a Quality System Program appendix was
added. 7E ASME B16.9-2001 341 1 %2425 Sk A1 180° %k, {14 ASME B16.28-1994 1]
P RS 22 o BB E Ny — R sz i) 5 S 28 A7 AT ) B AChrESR At . 78 9]
YRR i o, ST S8BT 4 A% B4 5 b BRI ) R A

In 2003, the Subcommittee reviewed the Standard and made a number of revisions. The scope of
the Standard was changed to permit fabricated lap joint stub ends employing circumferential or
intersection welds. /N Zs 0121 2003 i k% 1 izbrdE, FHEHZIUZIT. PRAERVEH C 2
PR, FC VA A 1) R ) 6 U7 ) i 3 A Y

In 2006, the Subcommittee reviewed the Standard and made a number of additions and revisions.
Segmental elbow requirements were added, as were 3D radius elbow dimensions. Reference
documents were updated. 7F 2006 4F, /NHZE 2 ¥ A% 1% bniE, HAE T — e RN FZAT .
BN T A RER, DS 3 PR kRN B T S .

In 2012, the Subcommittee reviewed the Standard and made numerous revisions to the design
proof test in section 9 and updated the references in Mandatory Appendix II. 2012 4, /NHZE R
FH T EbRE, FE0EE 9 SR BTHRAEMERAISAE tH 2 WUEAT, JFEEH T SR PR 1 2
ERig N

This edition adds more specific descriptions of acceptable design methods, revises the
requirements for the design proof test, and updates the references. In addition, the U.S.
Customary tables in Mandatory Appendix | have been merged with the Metric tables and all
tables have been redesignated. Following the approval of the ASME B16 Standards Committee,
ANSI approved ASME B16.9-2018 as an American National Standard on September 25, 2018. 4
FRASIIN 1 AT 45652 B TE 72 i B8 BAR ROHiR , 20 1 Wit SeiE iR s ) 2K, JFEH 7 2



F ke dEAL, sREMEM SR R E SRR O S ARIR G, iR CEHEE . 4 ASME
B16 FrifEZs i1 &xflbifE, ANSI T 2018 4 9 H 25 HAlkiE ASME B16.9-2018 35 [H [H % brifk .
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CORRESPONDENCE WITH THE B16 COMMITTEE

5 B16 ZR&SHE R

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 to: A0l : ASME 5k (1l 52 A1 4 47 2
N7 AREM KA G 3L . BRI, AShRvE R A 2 vl DSR2 D3 21t AR L PR BT it —
NEE, HFBMEREZW, SERAEATH). (GFNAFE:

Secretary, B16 Standards Committee B16 FrifiZs i 2251

The American Society of Mechanical Engineers 3% [E HLi T f2 /i fp 2=

Two Park Avenue X[ X ii

New York, NY 10016-5990

http://go.asme.org/Inquiry

Proposing Revisions. Revisions are made periodically to the Standard to incorporate changes that
appear necessary or desirable, as demonstrated by the experience gained from the application of
the Standard. Approved revisions will be published periodically. #&H & 1E: & It brfEdE4T7 4217,
DAELFE MR 1 2 FH 3R A5 4 2256 it € B (R AL 0 2 B mT B AR B 5. A PR 3T T i 30 e
The Committee welcomes proposals for revisions to this Standard. Such proposals should be as
specific as possible, citing the paragraph number(s), the proposed wording, and a detailed
description of the reasons for the proposal, including any pertinent documentation. 2 514 ¥xill
KT BITAPRAER R XL BRI AT RERAR, SRS (s)ak LA 1 A5G T S 50 el 1Y
TR, ALFRATAT A K0

Proposing a Case. Cases may be issued to provide alternative rules when justified, to permit early
implementation of an approved revision when the need 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. #i¢ i 5f: 7EA7 1IE PR, wTPAGE AR, 7% 2
LS, SOV SR PATIAERIT IE, SR PEEA BUE T A G R . SE0F—28 ASME HbEL R 2L
X JFNLAE ASME Z& 52 2 00 LA Al

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 to which the proposed Case applies. Z i >R W #2{jt—
O 75 BRI SRk, SRR bR R B . BRI LAS B R A A% U E
W R[] 2 o RSN SRRy, 2 I BH 00 R 5 A S B i D AR B oA 1) o T R AR

Interpretations. Upon request, the B16 Standards Committee will render an interpretation of any
requirement of the Standard.Interpretations can only be renderedin responseto awritten request
senttothe Secretary oftheB16 Standards Committee. fi#F¢: HRIEZR, B16 brifkZs i 206 0 ik
AAEART SR AE e . A L RERIE 12245 b16 FruEZe 53 2801 i 45T 2R H .

Requests for interpretation should preferably be submitted through the online Interpretation
Submittal Form. The form is accessible at http://go.asme.org/InterpretationRequest. Upon

submittal of the form, the Inquirer will receive an automatic e-mail confirming receipt. f#F i
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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 SecretaryB16@asme.org, or mail it to the above address. The
request for an interpretation should be clear and unambiguous. It is further recommended that
the Inquirer submit his/her request in the following format: 175 i) A\ JCiZ0d I W _E2ekg, mli%
FRAF B 4 B16 brifEZE A A 15 (R liB bt :SecretaryB16@asme.org) 8% ik bl o ZR A H ffFF
PSRRI IIERC R . BEAh, EUCE WA BLT ZA& 25 i Ath / b ) 5K

Subject: Cite the applicable paragraph number(s) and the topic of the inquiry in one or two
words. 8l — 2PN 5] E 0 BGE 5 A A R 1.

Edition: Cite the applicable edition of the Standard for which the interpretation is being
requested. WA 5| FH 22K MR A b v 14 38 FD RWROAR .

Question: Phrase the question as a request for an interpretation of a specific requirement
suitable for general understanding and use, not as a request for an approval of a proprietary
design or situation. Please provide a condensed and precise question, composed in such a way
thata “yes” or “no” reply is acceptable. [ @ll:K (] B IR Jy i3 Y T — AR g Rl FH 104 5 5
SRIEATIERERITT R, AN X T AT VTt B SUEAT AR A3 3K o 15 SR A — AN Vo 1A 18 F) 17 2
PL“JR” B« A el B AT BASESZ Y .

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.
IR EBCUL “R” 8 R FEBR, I Z2E Hmet. aREISEKAIE—AFRRE, 5
[ea] 520 ] e 5

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. 1§ 5§t %t kl:[a] 22 i1 S-S AT A7 B 122 51 2 1 i A i 17
SBUREL TR AT DR P s B P B R, e AN AL B AT A PR EE B
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. AR Fi i AR T 12 R AR AT LLE R RS, X ATREE R
AR R SR R

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. 4}, ASME JfAv /&
FAR TR R R, AN b v R A — L BRBE AR A ) o S SRR T4 2 O 2 B
T RN NE W NN FRUP B, PR AR5 S A I DR A B

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

»oat

“approve,” “certify,” “rate,” or “endorse” any item, construction, proprietary device, or activity.
ASME F&/F e, M alctn SRA v] RESY w il RR (UM B, ] DLECHT 5 R AR TR RE . URAh, X
FERE AR A W 1AA G ASME 1% 01 220l 25 R 24t B VF . ASME AN “Htbifk ™, “INIE ", “IF
97 B AN ARMTE . i, R RE D).



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 and/or
telephone conference should contact the Secretary of the B16 Standards Committee. Z: 1% (i 2>
2. B16 FRifEZR 0123 8 WIZEAT A TF 2 UOR1 /B R TE 23 0o A R AT ] 22 08 /B H % 25 LN
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ASME B16.9-2018
SUMMARY OF CHANGES 75 5[

Following approval by the ASME B16.9 Committee and ASME, and after public review,ASME

B16.9-2018 was approved by the American National Standards Institute on September 29, 2018.

2t ASME B16.9 Z [ 22 fil ASME % bl 2xiitife, 2218 AJFiPdi, ASME B16.9-2018 T~ 2018 49 f

29 FI 3455 11 [H Zbr ik 23tk it o

In ASME B16.9-2018, the U.S. Customary tables formerly in Mandatory Appendix | have been

merged with the Metric tables in the main text; the tables have been redesignated, Mandatory

Appendix I deleted, and the cross-references updated accordingly. In addition, this edition

includes the following changes identified by a margin note, (18). The Record Number listed below

is explained in more detail in the “List of Changes in Record Number Order” following this

Summary of Changes. f£ ASME B16.9-2018 1, Ji g fil] B s5¢— v i) 56 [8] 2J 1512 55 1E S0 i A il 2

HIERCEHRE, BHIMBRIMRE—, AN H 7A&XEI H. sh, ARRAEEEHEH L

2 EEQ8)ER T AIE S N A IRk 5 RE DL 3 i B2 5 1“1 5 % 5 Y BE 2

Fl” AR .

Page Location Change (Record Number)

1 1.4 First paragraph editorially revised % — Bt Zm #1514

1 1.5.1 References to Mandatory Appendix II editorially revised X 5 ifill % B} 5% 11 (17 5] H

Gl AT

2 2.2 Revised in its entirety (17-1543) #{&21](17-1543)

3 Section5  Revised (17-1543) 2] (17-1543)

3 6.2.4 In sub para. (c), “3D” revised to “3D radius”(17-1543)3D 1211 N 3D %5 i 4%

3 Section9 Revised in its entirety (17-1543) {211 (17-1543)

6  Table5-1 Added (17-1543)34 1 (17-1543)

8 Table 6.1-2 Formerly Tables 2 and I-2; illustration within table revised (17-1543) Ji#

2 1 1-2, R NG E 281217 (17-1543)

10 Table6.1-5 Formerly Tables 5 and I-5; General Note editorially redesignated as Note

(1), and Note reference added to the illustration i3 5 1 I-5;— i B AE g 4R I 08 i 2 i RE

(1), FFREERE 51 I N2 46 1

11 Table 6.1-6 ~ Formerly Tables 6 and I-6; in title, “3D” revised to “3D Radius,” and in

45-deg elbow entry for NPS 30,964” mm revised to “946” mm (17-1543) [i# 6 Ml I-6;7Ebxi
“3D” &N “3D Radius”, 4 NPS 30 1 45 253k, “964 7 ZZKAZHCN “946 7 22K (17-1543)

23 Table8-1  Formerly Table 12; Note (2) revised (17-1543) Jf# 12;421171(2)(17-1543

24 Figure8-1  Editorially redesignated from Figure 1 M 1 4w th 5 5 45 i

28 Mandatory Appendix1  Redesignated from Mandatory Appendix Il and updated

(17-1543) gl 4 P 5% 11 #3846 2 S 3 (17-1543)



LIST OF CHANGES IN RECORD NUMBER ORDER it 3% 4w 5 i J5 1) o e #71) ¢

Record Number

17-1543

Changes

Revised Table 6 title from “3D” to “3D Radius” in the Contents. Revised the Foreword.Revised

section 2.2 in its entirety. Revised section 5. Revised “3D” to “3D radius” insection 6.2.4. Revised

section 9 in its entirety. Replaced the figure in Tables 2 and I-2. Revised “3D” to “3D Radius” and

“964” to "946” in Table 6. Revised the wording of Note (2) in Table 12. Revised “3D” to “3D Radius”

in Table I-6. Made multiple revisions in Mandatory Appendix II. ¥ 6 brf N %5 M “3D” 15 H
“3D Radius”. 21T T HI & . BIH 2.2 k4. BEUGHISE 5 #5r. 4 6.2.4 15K “3D” &%
93D radius”. BT 55 9 1430, Bk 2 M 1-2 PIHETE. % 6 K “3D” &K “3D Radius”,

¥ “964” 120N “9467. 21T 12 {E(2)MHH. £ 1-6 4% “3D” &2 “3D Radius”. XJ 4k

HPE P S AT 2 IRIET .

































Table 5-1 Material Groupings #1%}£H 5l

Group No.#H % Material #1¥} Standards FrifE
1 Carbon and low-alloy steels i # HIRMIL & 440 ASTM A234/A234M and ASTM A420/A420M
2 Austenitic and duplex stainless steels B [LAAFAIAHI A | ASTM A403/A403M and ASTM A815/A815M
3 Nickel alloys 754 ASTM B366/B366M
4 Aluminum alloys #1454 ASTM B361
5 Titanium alloys £ 754 ASTM B363




Table 6.1-1 {75055k [ s)

A4
1
B B B
A
I w1
N
R T T
M T 90° 53k 45° 53k
(NPS) mm (in.) A B
Y, 21.3 (0.84) 38 (1.50) 16 (0.62)
A 26.7 (1.05) 38 (1.50) 19 (0.75)
1 33.4 (1.32) 38 (1.50) 22 (0.88)
1Y%, 42.2 (1.66) 48 (1.88) 25 (1.00)
1% 48.3 (1.90) 57 (2.25) 29 (1.12)
2 60.3 (2.38) 76 (3.00) 35 (1.38)
2% 73.0 (2.88) 95 (3.75) 44 (1.75)
3 88.9 (3.50) 114 (4.50) 51 (2.00)
3Y, 101.6 (4.00) 133 (5.25) 57 (2.25)
4 1143 (4.50) 152 (6.00) 64 (2.50)
5 141.3 (5.56) 190 (7.50) 79 (3.12)
6 1683 (6.62) 229 (9.00) 95 (3.75)
219.1 (8.62) 305 (12.00) 127 (5.00)
10 273.0 (10.75) 381 (15.00) 159 (6.25)
12 323.8 (12.75) 457 (18.00) 190 (7.50)
14 355.6 (14.00) 533 (21.00) 222 (8.75)
16 406.4 (16.00) 610 (24.00) 254 (10.00)
18 457.0 (18.00) 686 (27.00) 286 (11.25)
20 508.0 (20.00) 762 (30.00) 318 (12.50)
22 559.0 (22.00) 838 (33.00) 343 (13.50)
24 610.0 (24.00) 914 (36.00) 381 (15.00)
26 660.0 (26.00) 991 (39.00) 406 (16.00)
28 711.0 (28.00) 1 067 (42.00) 438 (17.25)
30 762.0 (30.00) 1 143 (45.00) 470 (18.50)
32 813.0 (32.00) 1 219 (48.00) 502 (19.75)
34 864.0 (34.00) 1 295 (51.00) 533 (21.00)
36 914.0 (36.00) 1372 (54.00) 565 (22.25)
38 965.0 (38.00) 1 448 (57.00) 600 (23.62)
40 1 016.0 (40.00) 1 524 (60.00) 632 (24.88)
42 1 067.0 (42.00) 1 600 (63.00) 660 (26.00)
44 1 118.0 (44.00) 1 676 (66.00) 695 (27.38)
46 1 168.0 (46.00) 1 753 (69.00) 727 (28.62)
48 1 219.0 (48.00) 1 829 (72.00) 759 (29.88)




Table 6.1-2 K¥ERESKL

L
AR YAk sz ) AR ¥ kbAhaz
mm (in.) o0 5 3 mm (in.) oL 5 i

(NPS) N i A, mm (in.) (NPS) K i A, mm (in.)
2x1Y% 603 (2.38) 483 (1.90) 76 (3.00) 10 x 8 2730 (10.75) 2191 (8.62) 381 (15.00)
2x1Y% 603 (2.38) 422 (1.66) 76 (3.00) 10x 6 2730 (10.75) 1683 (6.62) 381 (15.00)
2x1 603 (2.38)  33.4(1.32) 76 (3.00) 10x5 2730 (10.75) 1413 (556) 381 (15.00)
2% x 2 730 (2.88)  60.3 (2.38) 95 (3.75) 12 x 10 3238 (12.75) 273.0 (10.75) 457 (18.00)
2% x 1% 730 (2.88)  48.3 (1.90) 95 (3.75) 12x8 3238 (1275) 2191 (8.62) 457 (18.00)
2% x 1Y% 730 (2.88)  42.2 (1.66) 95 (3.75) 12x6 3238 (1275) 1683 (6.62) 457 (18.00)
3x2Y% 889 (3.50)  73.0 (288) 114 (450) 14 x 12 355.6 (14.00) 3238 (1275) 533 (21.00)
3x2 889 (3.50) 603 (238) 114 (450) 14 x 10 355.6 (14.00) 273.0 (10.75) 533 (21.00)
3x1Y 889 (3.50) 483 (190) 114 (450) 14 x8 355.6 (14.00) 219.1 (862) 533 (21.00)
3% x 3 1016 (4.00) 889 (350) 133 (5.25) 16 x 14 406.4 (16.00) 3556 (14.00) 610 (24.00)
3% x 2% 1016 (4.00)  73.0 (288) 133 (5.25) 16 x 12 406.4 (16.00) 3238 (1275) 610 (24.00)
3% x 2 1016 (4.00)  60.3 (238) 133 (5.25) 16 x 10 406.4 (16.00) 273.0 (10.75) 610 (24.00)
4x3Y% 1143 (450) 1016 (4.00) 152 (6.00) 18 x 16 457.0 (18.00) 406.4 (1600) 686 (27.00)
4x3 1143 (450) 889 (350) 152 (6.00) 18 x 14 457.0 (18.00) 3556 (14.00) 686 (27.00)
4x2Y 1143 (450)  73.0(288) 152 (6.00) 18 x 12 457.0 (18.00) 3238 (1275) 686 (27.00)
4x2 1143 (450)  60.3 (238) 152 (6.00) 18 x 10 457.0 (18.00) 273.0 (10.75) 686 (27.00)
5 x 4 1413 (556) 1143 (450) 190 (7.50) 20 x 18 508.0 (20.00) 457.0 (18.00) 762 (30.00)
5 x 3% 1413 (556) 1016 (400) 190 (7.50) 20 x 16 508.0 (20.00) 406.4 (1600) 762 (30.00)
5x3 1413 (556) 889 (350) 190 (7.50) 20 x 14 508.0 (20.00) 355.6 (14.00) 762 (30.00)
5x 2% 1413 (556)  73.0 (288) 190 (7.50) 20 x 12 508.0 (20.00) 3238 (12.75) 762 (30.00)
20 x 10 508.0 (20.00) 273.0 (10.75) 762 (30.00)

6x5 1683 (6.62) 1413 (556) 229 (9.00)
6 x 4 1683 (6.62) 1143 (450) 229 (9.00) 24 x 22 610.0 (24.00) 559.0 (22.00) 914 (36.00)
6 x 3% 1683 (6.62)  101.6 (4.00) 229 (9.00) 24 x 20 610.0 (24.00) 508.0 (20.00) 914 (36.00)
6x3 1683 (6.62) 889 (350) 229 (9.00) 24 x 18 610.0 (24.00) 457.0 (18.00) 914 (36.00)
24 x 16 610.0 (24.00) 406.4 (1600) 914 (36.00)
8x6 219.1 (8.62) 1683 (6.62) 305 (12.00) | 24 x 14 610.0 (24.00) 3556 (14.00) 914 (36.00)
8x5 2191 (862) 1413 (556) 305 (12.00) | 24 x 12 610.0 (24.00) 3238 (1275) 914 (36.00)

8 x4 2191 (862) 1143 (450) 305 (12.00)




Table 6.1-3
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<F42180° 7k

Table 6.1-4

4290 ok

|1—A—-—

— +
Note (2) A ! A JJ
00—
ARELE HnasiE paoFEde RN
(NPS) mm (in.) 0, mm (in.) K, mm (in.)
% 21.3 (0.84) 76 (3.00) 48 (1.88)
% 26.7 (1.05) 76 (3.00) 51 (2.00)
1 33.4 (1.32) 76 (3.00) 56 (2.19)
1% 42.2 (1.66) 95 (3.75) 70 (2.75)
1% 48.3 (1.90) 114 (4.50) 83 (3.25)
2 60.3 (2.38) 152 (6.00) 106 (4.19)
2% 73.0 (2.88) 190 (7.50) 132 (5.19)
3 88.9 (3.50) 229 (9.00) 159 (6.25)
3% 101.6 (4.00) 267 (10.50) 184 (7.25)
4 114.3 (4.50) 305 (12.00) 210 (8.25)
5 141.3 (5.56) 381 (15.00) 262 (10.31)
6 168.3 (6.62) 457 (18.00) 313 (12.31)
8 219.1 (8.62) 610 (24.00) 414 (16.31)
10 273.0 (10.75) 762 (30.00) 518 (20.38)
12 323.8 (12.75) 914 (36.00) 619 (24.38)
14 355.6 (14.00) 1 067 (42.00) 711 (28.00)
16 406.4 (16.00) 1 219 (48.00) 813 (32.00)
18 457.0 (18.00) 1 372 (54.00) 914 (36.00)
20 508.0 (20.00) 1524 (60.00) 1 016 (40.00)
22 559.0 (22.00) 1676 (66.00) 1 118 (44.00)
24 610.0 (24.00) 1829 (72.00) 1 219 (48.00)

ARRER ¥k sz opC 3
(NPS) mm (in.) A, mm (in.)
1 33.4 (1.32) 25 (1.00)
1% 42.2 (1.66) 32 (1.25)
1% 483 (1.90) 38 (1.50)
2 60.3 (2.38) 51 (2.00)
2% 73.0 (2.88) 64 (2.50)
3 88.9 (3.50) 76 (3.00)
3% 101.6 (4.00) 89 (3.50)
4 1143 (4.50) 102 (4.00)
5 1413 (5.56) 127 (5.00)
6 168.3 (6.62) 152 (6.00)
8 219.1 (8.62) 203 (8.00)
10 273.0 (10.75) 254 (10.00)
12 3238 (12.75) 305 (12.00)
14 355.6 (14.00) 356 (14.00)
16 406.4 (16.00) 406 (16.00)
18 457.0 (18.00) 457 (18.00)
20 508.0 (20.00) 508 (20.00)
22 559.0 (22.00) 559 (22.00)
24 610.0 (24.00) 610 (24.00)

(1) Sipdn AR LI-1410T.
(2) R~FA%ETF RSFDi1/2.
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3

K
'
Note (1)
- o pa

AR o ks L E L T ¥ A 35
(NPS) mm (in.) 0, mm (in.) K, mm (in.)

1 33.4 (1.32) 51 (2.00) 41 (1.62)

1Y%, 42.2 (1.66) 64 (2.50) 52 (2.06)

1% 48.3 (1.90) 76 (3.00) 62 (2.44)

2 60.3 (2.38) 102 (4.00) 81 (3.19)

2% 73.0 (2.88) 127 (5.00) 100 (3.94)

3 88.9 (3.50) 152 (6.00) 121 (4.75)

3% 101.6 (4.00) 178 (7.00) 140 (5.50)

4 114.3 (4.50) 203 (8.00) 159 (6.25)

5 141.3 (5.56) 254 (10.00) 197 (7.75)

6 168.3 (6.62) 305 (12.00) 237 (9.31)
8 219.1 (8.62) 406 (16.00) 313 (12.31)
10 273.0 (10.75) 508 (20.00) 391 (15.38)
12 323.8 (12.75) 610 (24.00) 467 (18.38)
14 355.6 (14.00) 711 (28.00) 533 (21.00)
16 406.4 (16.00) 813 (32.00) 610 (24.00)
18 457.0 (18.00) 914 (36.00) 686 (27.00)
20 508.0 (20.00) 1 016 (40.00) 762 (30.00)
22 559.0 (22.00) 1 118 (44.00) 838 (33.00)
24 610.0 (24.00) 1 219 (48.00) 914 (36.00)

ik
(1) RFA%EFRSEDI/2.



Table 6.1-6

1

AR LR T 90° 53k 45° W53
(NPS) mm (in.) A B
% 26.7 (1.05) 57 (2.25) 24 (0.94)
1 334 (1.32) 76 (3.00) 31 (1.25)
1% 42.2 (1.66) 95 (3.75) 39 (1.56)
1% 48.3 (1.90) 114 (4.50) 47 (1.88)
2 60.3 (2.38) 152 (6.00) 63 (2.50)
2% 73.0 (2.88) 190 (7.50) 79 (3.12)
3 88.9 (3.50) 229 (9.00) 95 (3.75)
3Y, 101.6 (4.00) 267 (10.50) 111 (4.38)
4 114.3 (4550) 305 (12.00) 127 (5.00)
5 1413 (5.56) 381 (15.00) 157 (6.19)
6 168.3 (6.62) 457 (18.00) 189 (7.44)
8 219.1 (8.62) 610 (24.00) 252 (9.94)
10 273.0 (10.75) 762 (30.00) 316 (12.44)
12 323.8 (12.75) 914 (36.00) 378 (14.88)
14 355.6 (14.00) 1 067 (42.00) 441 (17.38)
16 406.4 (16.00) 1 219 (48.00) 505 (19.88)
18 457.0 (18.00) 1 372 (54.00) 568 (22.38)
20 508.0 (20.00) 1 524 (60.00) 632 (24.88)
22 559.0 (22.00) 1 676 (66.00) 694 (27.31)
24 610.0 (24.00) 1 829 (72.00) 757 (29.81)
26 660.0 (26.00) 1 981 (78.00) 821 (32.31)
28 711.0 (28.00) 2 134 (84.00) 883 (34.75)
30 762.0 (30.00) 2 286 (90.00) 946 (37.25)
32 813.0 (32.00) 2 438 (96.00) 1010 (39.75)
34 864.0 (34.00) 2 591 (102.00) 1073 (42.25)
36 914.0 (36.00) 2 743 (108.00) 1135 (44.69)
38 965.0 (38.00) 2 896 (114.00) 1 200 (47.25)
40 1016.0 (40.00) 3 048 (120.00) 1 264 (49.75)
42 1 067.0 (42.00) 3 200 (126.00) 1326 (52.19)
44 1 118.0 (44.00) 3 353 (132.00) 1 389 (54.69)
46 1 168.0 (46.00) 3 505 (138.00) 1453 (57.19)
48 1 219.0 (48.00) 3 658 (144.00) 1516 (59.69)































Table 6.1-11 51270/ 0

e
4 7 . £
LA at Bﬁlll, Qﬁif {iln) AR at ﬁuﬁtﬂi{fm ) .
h N ¥ %o 3 U~ o N i 2of 3 Y
(NPS) H, mm (in.) (NPS) H, mm (in.)
Yox Y 26.7 (1.05) 21.3 (0.84) 38 (1.50)
Yox % 26.7 (1.05) 17.3 (0.68) 38 (1.50) 5x4 141.3 (5.56) 114.3 (4.50) 127 (5.00)
1x% 334 (1.32) 26.7 (1.05) 51 (2.00) 5x 3% 141.3 (5.56) 101.6 (4.00) 127 (5.00)
1x% 334 (1.32) 21.3 (0.84) 51 (2.00) 5x3 141.3 (5.56) 88.9 (3.50) 127 (5.00)
5x2% 141.3 (5.56) 73.0 (2.88) 127 (5.00)
1% %1 42.2 (1.66) 33.4 (1.32) 51 (2.00) 5x2 141.3 (5.56) 60.3 (2.38) 127 (5.00)
1% % 42.2 (1.66) 26.7 (1.05) 51 (2.00)
1% % 42.2 (1.66) 21.3 (0.84) 51 (2.00) 6x5 168.3 (6.62) 141.3 (5.56) 140 (5.50)
6x4 168.3 (6.62) 114.3 (4.50) 140 (5.50)
1'% x 1% 48.3 (1.90) 42.2 (1.66) 64 (2.50) 6 x 3% 168.3 (6.62) 101.6 (4.00) 140 (5.50)
1% %1 48.3 (1.90) 33.4 (1.32) 64 (2.50) 6x3 168.3 (6.62) 88.9 (3.50) 140 (5.50)
1% % %, 48.3 (1.90) 26.7 (1.05) 64 (2.50) 6 x 2% 168.3 (6.62) 73.0 (2.88) 140 (5.50)
1% %% 48.3 (1.90) 21.3 (0.84) 64 (2.50)
8x6 219.1 (8.62) 168.3 (6.62) 152 (6.00)
2x1Y% 60.3 (2.38) 48.3 (1.90) 76 (3.00) 8x5 219.1 (8.62) 141.3 (5.56) 152 (6.00)
2x1Y% 60.3 (2.38) 42.2 (1.66) 76 (3.00) 8 x4 219.1 (8.62) 114.3 (4.50) 152 (6.00)
2% 60.3 (2.38) 33.4 (1.32) 76 (3.00) 8 x 3% 219.1 (8.62) 101.6 (4.00) 152 (6.00)
2x¥ 60.3 (2.38) 26.7 (1.05) 76 (3.00)
10 x 8 273.0 (10.75)  219.1 (8.62) 178 (7.00)
2% x 2 73.0 (2.88) 60.3 (2.38) 89 (3.50) 10 x 6 273.0 (10.75) 1683 (6.62) 178 (7.00)
2% x 1% 73.0 (2.88) 48.3 (1.90) 89 (3.50) 10x5 273.0 (10.75) 1413 (5.56) 178 (7.00)
2% x 1% 73.0 (2.88) 42.2 (1.66) 89 (3.50) 10 x 4 273.0 (10.75) 1143 (4.50) 178 (7.00)
2% x1 73.0 (2.88) 33.4 (1.32) 89 (3.50)
12 x 10 3238 (12.75)  273.0 (10.75) 203 (8.00)
3 x2Y% 88.9 (3.50) 73.0 (2.88) 89 (3.50) 12x8 3238 (12.75)  219.1 (8.62) 203 (8.00)
3x2 88.9 (3.50) 60.3 (2.38) 89 (3.50) 12x6 3238 (12.75) 1683 (6.62) 203 (8.00)
3x1Y 88.9 (3.50) 48.3 (1.90) 89 (3.50) 12x5 3238 (12.75) 1413 (5.56) 203 (8.00)
3x1Y 88.9 (3.50) 42.2 (1.66) 89 (3.50)
14 x 12 355.6 (14.00)  323.8 (1275) 330 (13.00)
3% x3 101.6 (4.00) 88.9 (3.50) 102 (4.00) 14 x 10 355.6 (14.00)  273.0 (10.75) 330 (13.00)
3% x2% 101.6 (4.00) 73.0 (2.88) 102 (4.00) 14x8 355.6 (14.00)  219.1 (8.62) 330 (13.00)
3 x2 101.6 (4.00) 60.3 (2.38) 102 (4.00) 14 x 6 355.6 (14.00) 1683 (6.62) 330 (13.00)
3% x1% 101.6 (4.00) 48.3 (1.90) 102 (4.00)
3% x 1Y% 101.6 (4.00) 42.2 (1.66) 102 (4.00) 16 x 14 406.4 (16.00) 3556 (14.00) 356 (14.00)
16 x 12 406.4 (16.00) 3238 (12.75) 356 (14.00)
4 x 3% 114.3 (4.50) 101.6 (4.00) 102 (4.00) 16 x 10 406.4 (16.00)  273.0 (10.75) 356 (14.00)
4x3 114.3 (4.50) 88.9 (3.50) 102 (4.00) 16 x 8 406.4 (16.00)  219.1 (8.62) 356 (14.00)
4x2% 114.3 (4.50) 73.0 (2.88) 102 (4.00)
4x2 114.3 (4.50) 60.3 (2.38) 102 (4.00) 18 x 16 457 (18.00)  406.4 (1600) 381 (15.00)
4x1% 114.3 (4.50) 48.3 (1.90) 102 (4.00) 18 x 14 457 (18.00)  355.6 (14.00) 381 (15.00)




Table 6.1-11 &R (%)

P AE P G
KHREA at Behjel. ::l-m!‘(:n.) C at Beﬂfel. ::ﬁ F[{.'i.) -
o N SRR e N iR
(NPS) H, mm (in.) (NPS) H, mm (in.)
18 x 12 457 (18.00) 3238 (1275) 381 (15.00)
18 x 10 457 (1800)  273.0 (10.75) 381 (15.00) |36 x 34 914 (36.00) 864 (34.00) 610 (24.00)
36 x 32 914 (36.00) 813 (3200) 610 (24.00)
20 x 18 508 (20.00)  457.0 (18.00) 508 (20.00) |36 x 30 914 (36.00) 762 (30.00) 610 (24.00)
20 x 16 508 (20.00)  406.4 (16.00) 508 (20.00) |36 x 26 914 (36.00) 660 (26.00) 610 (24.00)
20 x 14 508 (20.00)  355.6 (14.00) 508 (20.00) |36 x 24 914 (36.00) 610 (24.00) 610 (24.00)
20 x 12 508 (20.00) 3238 (1275) 508 (20.00)
38 x 36 965 (38.00) 914 (36.00) 610 (24.00)
22 x 20 559 (22.00) 5080 (20.00) 508 (20.00) |38 x 34 965 (38.00) 864 (34.00) 610 (24.00)
22 x 18 559 (22.00)  457.0 (1800) 508 (20.00) |38 x 32 965 (38.00) 813 (32.00) 610 (24.00)
22 x 16 559 (22.00)  406.4 (1600) 508 (20.00) |38 x 30 965 (38.00) 762 (30.00) 610 (24.00)
22 x 14 559 (22.00)  355.4 (14.00) 508 (20.00) |38 x 28 965 (38.00) 711 (28.00) 610 (24.00)
38 x 26 965 (38.00) 660 (26.00) 610 (24.00)
24 x 22 610 (24.00)  559.0 (2200) 508 (20.00)
24 x 20 610 (24.00) 5080 (20.00) 508 (20.00) |40 x 38 1016 (40.00) 965 (38.00) 610 (24.00)
24 x 18 610 (24.00)  457.0 (1800) 508 (20.00) |40 x 36 1016 (40.00) 914 (3600) 610 (24.00)
24 x 16 610 (24.00) 4064 (1600) 508 (20.00) |40 x 34 1016 (40.00) 864 (3400) 610 (24.00)
40 x 32 1016 (40.00) 813 (3200) 610 (24.00)
26 x 24 660 (26.00) 6100 (24.00) 610 (24.00) |40 x 30 1016 (40.00) 762 (30.00) 610 (24.00)
26 x 22 660 (26.00)  559.0 (22.00) 610 (24.00)
26 x 20 660 (26.00) 5080 (20.00) 610 (24.00) |42 x 40 1067 (42.00) 1016 (40.00) 610 (24.00)
26 x 18 660 (26.00)  457.0 (1800) 610 (24.00) |42 x 38 1067 (4200) 965 (38.00) 610 (24.00)
42 x 36 1067 (4200) 914 (36.00) 610 (24.00)
28 x 26 711 (2800) 6600 (26.00) 610 (24.00) |42 x 34 1067 (4200) 864 (3400) 610 (24.00)
28 x 24 711 (2800) 6100 (24.00) 610 (24.00) |42 x 32 1067 (4200) 813 (32.00) 610 (24.00)
28 x 20 711 (2800) 5080 (20.00) 610 (24.00) |42 x 30 1067 (4200) 762 (30.00) 610 (24.00)
28 x 18 711 (28.00)  457.0 (1800) 610 (24.00)
44 x 42 1118 (44.00) 1067 (42.00) 610 (24.00)
30 x 28 762 (30.00) 7110 (28.00) 610 (24.00) |44 x 40 1118 (44.00) 1016 (40.00) 610 (24.00)
30 x 26 762 (30.00) 6600 (26.00) 610 (24.00) |44 x 38 1118 (4400) 965 (3800) 610 (24.00)
30 x 24 762 (30.00) 6100 (24.00) 610 (24.00) |44 x 36 1118 (4400) 914 (3600) 610 (24.00)
30 x 20 762 (30.00) 5080 (20.00) 610 (24.00)
46 x 44 1168 (46.00) 1118 (44.00) 711 (28.00)
32 x 30 813 (3200) 7620 (30.00) 610 (24.00) |46 x 42 1168 (46.00) 1067 (42.00) 711 (28.00)
32 x 28 813 (3200) 7110 (28.00) 610 (24.00) |46 x 40 1168 (46.00) 1016 (40.00) 711 (28.00)
32 x 26 813 (3200) 6600 (2600) 610 (24.00) |46 x 38 1168 (4600) 965 (38.00) 711 (28.00)
32 x 24 813 (3200) 6100 (24.00) 610 (24.00)
48 x 46 1219 (48.00) 1168 (46.00) 711 (28.00)
34 x 32 864 (34.00) 8130 (3200) 610 (24.00) |48 x 44 1219 (4800) 1118 (44.00) 711 (28.00)
34 x 30 864 (34.00) 7620 (30.00) 610 (24.00) |48 x 42 1219 (48.00) 1067 (42.00) 711 (28.00)
34 x 26 864 (34.00) 6600 (26.00) 610 (24.00) |48 x 40 1219 (48.00) 1016 (40.00) 711 (28.00)
34 x 24 864 (34.00) 6100 (24.00) 610 (24.00)
k. REERDERMEHEREE, BRELTFEHELREE.
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NOTES ¥%:

(1) The value of tmin is whichever of the following is applicable: tmin [F{E A% F 51 bl W& F (42—

fa) the minimum ordered wall thickness of the pipe, to include pipe that is purchased to a nominal wall thickness with
an undertolerance other than12.5% & 18 (s N ITWEE S, GLHR I LR (R T A FREE S EIE, (B 22 AN I brfr b 5
12.5%

(b) 0.875 times the nominal wall thickness of pipe ordered to a pipe schedule wall thickness that has an undetolerance
of 12.5%  0.875 FeLLEFITATRBELL, ZAFH ATREE LI A %Ny 12.5%
(2) The maximum thickness at the end of the component is as follows: & {'F 2 i fi h J5 2 A

(a) the greater of [tmin + 4 mm (0.16 in.)] or 1.15tmin when ordered on a minimum wall basis 7F fet/]s 8 5L (4 BERE_ 9T
WE ] [tonin + 4 mm(0.16 HE~])] B 115 tmin AL A HEIE

(b) the greater of [tmin + 4 mm (0.16 in.)] or 1.10tnom when ordered on a nominal wall basis £ 2 FRBE LI IERE 11T
M [tmin + 4 2EA$(0.16 H5-1)] 8K 1.10twom THEEIFIBE
(3) Weld bevel shown is for illustration only. 5§43 I{L i 2%,
(4) The weld reinforcement permitted by applicable code may lie outside the maximum envelope & FlFi3 f0 444
SR REN T e A ER ek 2 Ah .
(5) Wheretransitions using maximum slope do not intersectthe inside or outside surfaceswithin thetransition region, as
shown by the phantom outline, maximum slopes shall be used. Alternatively, radii lying within the envelope may be used.
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NONMANDATORY APPENDIX A QUALITY SYSTEM PROGRAM 3E55 1| P
B3k A FREAA R TR

The products manufactured in accordance with this Standard shall be produced under a Quality
System Program following the principles of an appropriate standard from the ISO 9000 series.1 A
determination of the need for registration and/or certification of the product manufacturer’s
quality system by an independent organization shall be the responsibility of the manufacturer.
The detailed documentation demonstrating program compliance shall be available to the
purchaser at the manufacturer’s facility. A written summary description of the program used by
the product manufacturer shall be available to the purchaser upon request. The “product
manufacturer” is defined as the entity whose name or trademark appears on the product in
accordance with the marking or identification requirements of this Standard. 1% & A brifE4: 7 1
77 il A% B TR AR SRR AR, IR 1509000 FRFIBRAME R I o 7= i A2 | AT G A H AR =
J7 A E B BT R AR RVEN /BGIES R A7 TR LS5 o WKy REAEA = HE R Bl &4 6 KN
IVEAH SO o MR ZER A P REREAE 2 A R A A A KA T i o 7 it & | 0 SN
AU, A FRERE Br 4% A BRE A bR e BB BORARAE ™ i b



