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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 inguiry 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,” "certify,” “rate,” or "endorse” any item, construction, proprietary
device, or activity.

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 for telephone conference should contact the
Secretary of the B16 Standards Committee,






LIST OF CHANGES IN RECORD NUMBER ORDER

Record Number Changes

17-1543 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” in
section 6.2.4. Revised section 9 in its entirety. Replaced the figure in Tables 2 and 1-2.
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 1-6. Made multiple revisions in
Mandatory Appendix IL.
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108 % Tochedule number s 2 dimensionless number that is widely used asa
convenlent designation for use In ordering pipe and fittings. 1t is pormally
MOTE: For NFS = 4, the equivalence is DN = 25 = NPS,

associated with a Rroup of standardized plpe wall thicknesses, Refer to

ASME B36.10M and ASME B36.19M for complete details on pipe schedule
numbers,
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Table 6.1-1 Dimensions of Long Radius Elbows

P—A

ligs

Center-to-End, mm [in.)

Nominal Pipe Size Dutside Diameter at Bevel, Gi)-deg Elbows, 45-deg Elbows,
[NPS) mm [in.) A B
Ly 21.3{0.84) 38 [1.50) 16 [0.62)
% 26.7 (L05) 3B [(1.50) 19 [0.75)
1 334 (1.32) 36 (1.50) 22 (0B8]
114 422 (1.566) 48 ([L.88) 25 {1.00)
1 A8 [1.940) 57(2.25) 29(L12)
2z &0.3 [2.38) 76 (3.00) 35(1.38)
2t 73.0(2.88) 95 (3.75) 44 {1.75)
3 829 [2.50) 114 [4.50) 51 {2.00)
3 1016 (4.00] 133 [5.25) 57 (2:25)
4 114.3 (4.50) 152 {&.00} &4 {2.50)
141.3 (5.56) 190 [7.50) 79(3.12)
1684 (6.62) 229 [9,00) 95 [3.75)
219.1 {842) 305 [12.00) 127 [5.00)
10 273.0(10.75) 301 [15.00) 159 (6.25)
12 323.8(12.75) 457 [18.00) 190 [7.50)
14 A55.6 { L4.00) 533 (21.00) 222 (875)
16 4064 [ 16.00) 510 [24.00) 254 [10.00]
18 457.0 (18.00) 6R6 [27.00) 286 (11.25)
20 SO8.0 (20.00) TR [30.00) 318 [12.50)
22 559.0(22.00) 838 [33.00) 343 (13.50]
24 G100 {24.00) 314 [36,00) 381 [15.00)
26 Ga0LD (26.00) SO [39.007 #06 [16.00]
28 7110 (2B6.00) 1067 (42.00) 438(17.25)
a0 L0 (30.00) 1143 (45.00) 470 [18.50)
32 HIZ.0 (32.00) 1 21% (48.00) 502 [19.75)
34 B64.0 {34.00) 1295 (51.00) 533 [21.00]
36 Q140 (36.00) 1372 (54.00) 565 [22.25)
kL 965.0 (36.00) 1448 (57.00) 600 [23.62)
0 1 016.0 [40,00) 1524 (60.00) 632 [24.808)
42 L 067.0 (42,00) 1 600 (63.00) B0 [ 26.00)
44 1 L1R0 [44.00) 1 676 [66.00) 695 (27.38)
&6 1 168.0 [46.00) 1753 [69.00) 727 (28.62)
4 1219.0 (48.00) 1829 (72.00) 759 (29.88)
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18= Table 6.1-5 Dimensions of Short Radius 180-deg Returns
]

(I i
Note (1) A—J

2]
Nominal Pipe Size Outside Diameter at Bavel, Center-to-Center, Back-to-Face,
[NPS) mm [in.} 0, mm [in.) K, mm (in.}
1 33.4(1.32) 51 [2.00] 41 (1.62]
114 42.2 {1.66) B4 [2.50) 52 [2.06]
114 483 (1.90) 76 {3.00] 62 (2.44]
2 @03 (2.38) 102 (4.00} B1(3.19)
21 730 (2.88) 127 [5.00) 100 (3.94]
3 BEL9 (3.50) 152 [6.00] 121 (4.75)
KA 1016 {4.00] 178 [7.00) 1440 { 5.50)
E 114.3 {4.50] 203 (B.00] 159 (6.25)
5 141.3 {5.56) 254 [10.00) 197 {7.75)
f 1683 (6.62) 305 (12.00] 237 (9.31)
a 219.1 (8.62) 404 [ 16.00) 313(12.31)
10 273.0(10.75) S06 [ 20,00) 391 (15.38)
12 323.8(12.75) &10 [24.00) 467 (18.34)
14 3556 (14.00) 711 [28.00] 533 (21.00]
1t 06,4 (16.00) B13 (32,00) A1 (24.00)
18 457.0 (18.00) 14 [36.00] GHE | 27.00)
20 SO08.0 (20,007 1016 [40.00) 762 (30.00)
22 559.0 (22.00) 1118 (44.00) HAH (33.00)
24 610.0 (24.00) 1219 (48.00) 14| 36.00)

NOTE: (1) Dimension A is equal to one-hall of dimension 0.
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18= Table 6.1-6 Dimensions of 3D Radius Elbows

P—A

ligs

Center-to-End, mm [in.]

Nominal Pipe Size Dutside Diameter at Bevel, 90-deg Elhows, 45-deg Elbows,
[NPS) mm [in.) A B
T 267 (1.05) 57 (2.25) 24 (0.94)
1 33.4(132) 76 [3.00) 31(1.25)
Ly A2.2 {1.66) 95 [3.75) 3% (1.546)
114 483 (1.90) 114 [4.50) 47 (1.88)
2 60.3 {2.38) 152 [6:00) 63 [2.50)
214 73.0 {2.86) 190 (7.50) 79(3.12)
3 885 (3.50) 229 (9,00} 85 (3.75)
KIS 0.6 (4.00] 267 [10.50] 111 {4.38)
4 114.3 (450 305 [12.000 127 [5.00]
141.3 (556) 381 (15.00) 157 (6.19)
168.3 [6,62] 457 [1B.00] 189 (7.44)
8 219.1 [R62) &10 (24,00 252 (9.94)
L0 2730 (10.75) 762 [30.00) 316 (12.44)
iz 3238 {12.75) 914 [36.00] 378 (14.88)
14 355.6 [14.00) 1067 (42.00) 441 (17.38)
1a 4064 [ 16.00]) 1 214 (48.00) 505 (19.88)
18 457.0 (18.00) 1 372 (54.00) 568 (22.28)
20 08,0 [20.00) 1 524 (60.00) 632 (24.88)
22 5590 (22.00) 1 676 (66.00) 694 (27.21)
24 H10.0 (24.00) 1 629 (72.00) 757 (29.81)
26 6RO (26.00) 1981 (78.00) B21(32.31)
8 T1L0 (28.00) 2 134 (B4.00) H&3 [34.75)
a0 TG0 (30.00) 2 286 (90.00) 946 (37.25)
32 B13.0 (32.00) 2438 (96.00) 1010 [39.75)
3 Bi4.0 (34,00) 2591 (102,00} 1073 [42.25)
£l 9140 (36.00) 2 743 (108.00) 1135 [44.69)
3 965.0 [38.00) 2 096 (114.00) 1200 [47.25)
40 1060 [40.00] 3 048 {120.00) 1 264 [44.75)
42 1 067.0 [42.00) 3 200 {126.00) 1326 (52,19
+ 1 118.0 [44.00) 3353 [132.00) 1369 [54.60)
46 1 16R.0 [46.00) 3 505 (138.00) 1453 [57.19)
48 1 219.0 [48.00) 30658 [ 144.00) 1516 [59.69)

i1



A6 1 168.0 {46.00) B51{33.50)
48 12190 (48.00) HES {35.00)

NOTES:

[1) Qutlet dimension M for NFS 26 and larger is recommended but not required.

(2] Dimensiens applicable to crosses NPS 24 and smaller,

12

800 [31.50)
838 [33.00)



4wt =3
faq=3
4w o= duk
Judgn
Axd =yt

114.2 [4.50)
114.3 [4.50)
114.3 [4.50)
114.3 (4.50)
114.3 [4.50)

1016 (4.00)
859 (3.50)
73.0 (2.88)
60,3 [2.38)
483 (1.90)

13

105 (4,12)
105 {4.12]
105 {+.£2)
105 [4.12]
105 (4.12)

102 (4.00)
G (3.88)
95 [3.75)
B (3.50)
86 [3.38)



18 =18+% 10
18=18xH

0= 20x 1B
=216
20 %20 14

457 (18,00}
457 [18.00]

508 (20.00)
S0 (20,00}
S0 (20.00)

273.0(10.75)
219.1 {8.62]

457.0 [18.00)

H16.4 {16.00)
A55.6 (14.00)

14

343 [13.50)
343 [13.50)

381 [15.00)
381 {15.00]

3818 [15.00)

308 [1212)
298 (11.75)

268 [14.50)
356 (14.00)
356 (14.00)



0= 30 =22
A0« 30 = 20

A0=30x 18
I0=30x=16
A= 30« 14

762 {30.00]
762 (30.00)

762 {30.00)
762 [30.00)

T2 (30.00)

559.0 (22.00)
SO8.0 (20.00)

457.0 [ 18.00)

4064 [16.00)
355.6 (14.00)

15

559 (22.00]
559 [22.00)

559 (22.00]
559 [22.00]
559 (22.00]

521 (20.50)
508 [20.00)

495 [19.50)
483 (19.00}

453 [19.00)



B =3 =26
38« 382 24
3B = 38« 22
IR =38 =20
B =38« 1B

965 [38.00)
965 (38,00}
965 [38.00)
965 [38.00)
965 (38,00)

&R0.0 [26.00)
610.0 [24.00]
559.0 {22.00)
5080 [20.00)
457.0 (18.00)

16

711 [28.00)
711 (28.00]
711 [28.00]
711 [28.00)
711 (28.00]

648 (25.50)
635 (25.00)
622 (24.50)
610 (24.00)
597 (23.50)



A4 xddx 20

db=d46x44
4 x dhx 42
LLER TR
46 x 465 38

1 118 (44.00)

1 168 (46.00)
1168 (46.00)
1168 (46.00)
1 168 {46.00)

SOH.0 [20.00)

1 1180 (44.00)
1 067.0 {42.00)
1 0160 {40.00)

565.0 (38.00]

17

813 (3200

851 (3350
851 [33.50)
851 (3350
851 (33.50)

686 [27.00)

800 (31.50)
FHT [31.00)
775 (30.50}
762 [30.00)









NOTES:

(1] Length E applies for thickness not excesding that given in colurmn "Limiting Wall Thickness for Length, E”

[2] Length E1 app]les for thickness greater than that gh.ren in column "I,lmitlng Wall Thickness for 1_ength_ E” for NPS 24 and smaller. For NPS 26
and larger, length £1 shall be by agreement between the manufacturer and purchaser,

20






GENERAL NOTE: Although the fgure ilustrates a betl-shaped reducer, the use of & conical reducer Is not prohibited.

22
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Table 8-1 Welding Bevels and Root Face

Note (1} ‘\'/'\ 10deg * 2.5 deg
-

37.5 deg = 2.5 deg -

37.5 deg = 2.5 deg

A i f" 7
Note I‘I]/ 1.5 + 1.0 {0.06 = 0.03) Note (1) 1.5 + 1.0 (0.06 + 0.03)
(Root face) {Roat face)
{a) Plain Bevel (b} Compound Bevel

Nominal Wall Thicl , &, mum in.) End Preparation

Less than x [Note (2]]

xto 22 (0.88), inclusive |Note [2]]
More than 22 [0.88) Compound bevel as in illustration (b) above

Cut sgquare or slightly chamfer, at manufacturer’s option [not (lustrated)

Plain bevel asin illustration (a] above

GENERAL NOTE: In the Illustrations, dimensions in parentheses are in inches; other dimensions are in mitlimeters,

NOTES:
[1]) See section 8 and Figure 8-1 for transition contours.
[2) &= 5 mm (.19 in.) for carbon steel or ferritic alloy steel and 3 mm (112 in.) for austenitic steel or nonferrous alloys.
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Figure 8-1 Maximum Envelope for Welding End Transitions

0.5%nin

1.8y —

Nate (5] |
I
Dutside

|-— Radius = 0.060yn

45 deg max. Radius optional

Note (3}

'\\{/—Hm i"l

\.\ LY

~ )
Component or Fitting "" 'r__""'{__"f__ [
\ h fhom  Imin  Max. [Nota (2)]
Min. - 1.0tmin

Note (1)

Max.
Inside :\_ ‘Iﬂpﬂ‘ 13
Note (B) | Radius 2 0.058yn
_____ 1
Inside
I"'— 2Ly transition region ——

NOTES:
(1) The value of tiin is whichever of the following is applicable:
fia) the minimum ordered wall thickness of the pipe, to include pipe that is purchased to a nominal wall thickness with an undertolerance other than
12,54
(i) 0875 times the neminal wall thickness of pipe ordered to a pipe schedule wall thickness that has an undertolerance of 12.5%
(2] The maximum thickness at the end of the component is as follows:
fa) the greater of [fmin + 4 mm (0,16 in.]] or L150mm when ordered on a minimum wall basis
() the grester of [tmin + 4 mm (0,16 in.]] o L108em when ordered on a nominal wall basis
(3] Weld bevel shown is for ilustration only,
(4] The weld reinforcement permitted by applicable code may lie outside the maximum enveiope.
(5] Where transitions using maximum slope do not intersect the inside or outside surfaces within the transiton region, as shown by the phantem
autline, maximum stopes shall be used. Alternatively, radii Iying within the envelope may be used,
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Table 9.2.1-1 Testing Coverage

Type of Fitting Tested [Note (1]] Qualifies the Following Il the Same Design Thickness Is Used
Short radius elbow [Note [2]] Short radius, long radius, reducing long radius, or 30 radius elbow
I_nng radius elbow Ehlote (2]; I,nng radius, mducing Imlg radius, or 3D radius elbow
3D radius elbow [Note (2]] 3D radius elbow
Straight tee Straight or reducing tees of any reducton
Reducing tee Reducing tees with the same or more reduction in outlet size
Straight cross Straight or reducing crosses of any reduction

Reducing cross Reducing crosses with the same or more reduction in outlet size

Cap Caps of the same configuration

Eceentric reducer [Note (3] Eceentric or concentric reducers with the same or lesser included transition angle
Concentric reducer [Nove (3] Concentric reducers with the same or lesser included transition angle |Note [4]]
Lap jeint stub ends Lag point stub ends are exempt from proofl

MOTES:

(1] Paragraph 9.4 applies to as-testad and qualified fittings.

[2]) A eest of any angle elbow covered in Tables 6.1-1 through 6.1-6 will qualify any other angle. A factory-made segment elbow that has a proof test
on 4 geometrically similar 45-deg or 90-deg elbow need not be tested separately.

() Straight conical [no tangent) and bell-shaped reducers are considered different design configurstions and require separate testing

[4] "Transition angle” is defined as the angle of the conical section and is calculated as the [arc tan {difference of diametersftwice the lengthj| for
concentric reducers or [arc tan (difference of diameters flength]] for eccentric reducers,

Table 9.3.1-1 Test Factor, £ Determination

Number of Tests Performed, or Number of Test
Geometrically Similar Fittings Tested Factor, f
One 1.10
Two 105

Three o more 1.0
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! May also be obtained from the American National Standards lnstitube
[ANSE), 25 West 43rd Street, New York, NY 10034,
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NONMANDATORY APPENDIX A
QUALITY SYSTEM PROGRAM

The products manufactured in accordance with this
Standard shall be produced under a Quality System
Program following the principles of an appropriate stan-
dard from the 150 9000 series. 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 manufactur-
er. The detailed documentation demonstrating program

! The series is also available from the American National Standards
Insritute [ANST) and the American Soclety for Quality (ASQ) as
American National Standards that are identified by the prefix "(." repla-
cing the prefix "150." Each standard of the series is listed under
References in Mandatory Appendix 1,

29

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,



ASME B16.9-2018

I

L




