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ASME B16.11 is a standard established by the American Society of Mechanical Engineers (ASME) that
covers ratings, dimensions, tolerances, marking, and material requirements for forged fittings, both
socket-welding and threaded. The following are the types of fittings by class designation and NPS size
range covered by ASME B16.11:

Socket-Welding Threaded
Class Designation Class Designation

Description 3000 6000 9000 2000 3000 6000

45-deg, 90-deg elbows, Yt Y2 -2 Ya-4 L4 Y%-4

tees, crosses, couplings, Y-t Y2 ) Ya-4 L4 Y%-4

half-couplings, caps, i i i i .

bosses, and couplets At 2 42 -t Lo

Ve 2 %2 -t %2

Street elbows . Y2 Y2
Square, hex, round plug, Y4 [Note (1)] Y4 [Note (1)] Y4-4 [Note (1)]
hex, and flush bushing Y4 [Note (1)] Ye-4 [Note (1)] 64 [Note (1)]

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

designation.

This standard applies to pipe fittings in classes 2000, 3000, and 6000 for threaded end fittings and
classes 3000, 6000, and 9000 for socket weld end fittings.

ASME B16.11 standard forged fittings include socket-welded elbows, tees, crosses, socket-welded
couplings, bosses, caps, couplets, threaded elbows, threaded street elbows, threaded couplings, plugs and

bushings. It is as illustrated in Tables 1 through 6 inclusive.



Table 1 Socket-Welding Elbows, Tees, and Crosses

45-deg Elbow

90-deg Elbow
Bore Diameter of Fittings, D Socket Wall Thickness, € [Note [1]] Body Wall, & Socket Center-to-Bottom of Socket, 4
Nominal Socket Bore Depth,
Pipe Diam, B 3000 6000 9000 3000 GODD 9000 3000 6000 9000 I 90 El, Cross, Tee 45-deg Elbow Tol
Size Max. Min. | Max Minn Max Min Max. Min| Avg. Min. Avg. Min. Avg Min.| Minn Min Min. Min 3000 6000 9000|3000 6000 9000 +
) 112 108 76 6.1 48 32 318 3118 396 343 .. 241 1315 95 110 110 . 8.0 8.0 . 10
A 146 142 100 85 71 5.6 378 330 460 401 - 302 368 95 110 135 8.0 8.0 . 10
Y 180 176 133 118 99 8.4 401 350 503 437 e 320 401 9.5 135 155 a0 110 e 1.5

]fz 222 218 166 150 125 110 72 56 467 409 597 518 935 818 373 478 747 95 155 180 255 110 125 155 15

oA 276 272 217 0.2 163 148 118 103 490 427 696 604 978 856 391 556 THZ 125 190 225 285 130 140 190 15
1 343 339 274 159 215 199 160 144 569 498 792 693 1138 99 455 635 909 125 225 270 320 140 175 205 20
1% 431 427 358 3.3 302 287 235 220 6.07 528 792 693 12.14 1W0.62 485 635 970 125 270 320 350 175 205 225 20
1]/2 492 488 416 40.1 347 332 287 272 635 554 892 780 1270 1112 5.08 7.14 1015 125 320 380 380 205 255 255 20

2 617 612 533 5L7 436 421 389 374 693 A04 1092 950 1384 1212 554 H74 1L07 160 380 410 540 255 285 285 20
2% 744 739 642 6LZ L B76 76T . . 701 160 410 .. . 285 . 15
3 903 898 794 Ted L 952 H30 . . TH2 160 570 . [ ] . 15
4 115.7 1152 1038 100.7 .. 10.69 9.35 856 19.0 665 41.0 - 2.5

GENERAL NOTE: Dimensions are in millimeters.

NOTE: (1) Average of socket wall thickness around periphery shall not be less than listed values. The minimum values are

permitted in localized areas.
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Table 2 Socket-Welding Couplings, Bosses, Caps, and Couplets

o [

45 deg
! E + 2.5 deg
[ R
0.06320.030 —||—
Coupling Half-Coupling Boss Couplet

Ouiside End Wall End to End Weld Ring Weld

Socket Bore Diameter of Fittings, D | Socket Wall Thickness, [Note (1)], ] Dia. Thickness, K Couplet, M Diameter, N | Ring

Bore Couplet, Sodkiet Length,
Nominal___Dia- B 3000 6000 3000 6000 9000 [ Tol. Depth, 3000 6000 9000 Tol. Tol Q Tol.

Pipe 3000/
Size Max. Min.| Max Min| Max. Avg. Min| Avg. Min| Avg. Min| 3000 6000| + Min. Min. Min. Min + + 6000 +
‘.é 112 108 76 61 48 318 318 396 343 - - 9.5 48 64 - - - - - -
‘/. 146 142 100 B85 71 378 130 460 4.01 238 254 9.5 48 64 30.2 £08/-00 175 :215/=-00 495 08
% 180 176 133 118 99 401 350 503 437 270 318 9.5 48 64 30.2 208/-00 207 215/-00 495 08
b 222 218 166 150 125 56 467 409 597 518 935 818 334 381 £15/=0.0 9.5 64 79 112 334 :08/=00 238 215/=00 95 08
% 276 272 217 202 163 103 490 427 69 604 978 856 301 445 +15/-00 125 64 79 127 M9 :08/-00 270 #15/-00 95 08
1 343 339 274 259 215 144 569 498 792 693 1138 996 461 57.2 £15/=0.0 12.5 9.6 112 142 476 08/=00 429 215/=00 95 08
1% 431 427 358 343 302 220 607 528 792 693 1214 1062 556 635 +15/=-0.0 125 96 112 142 476 *08/-00 429 #15/-00 495 08
12 492 4R8 416 401 347 272 635 554 892 780 1270 1112 635 762 +15/=-0.0 125 112 127 157 508 =08/-00 492 #15/-00 495 08
z 617 612 533 517 436 374 693 604 1092 950 1384 1221 794 92.1 £15/=0.0 16.0 12.7 157 190 572 #15/=00 619 215/=00 95 08
2% 744 719 642 612 876 767 921 1080 +15/-00 16.0 157 190 635 +15/=00 730 215/=-00 495 08
3 903 898 794 764 952 830 1111 1270 £15/-00 16.0 190 224 699 £15/-00 889 215/-00 95 08
4 115.7 1152 103.8 100.7 10.69 9.35 1413 1588 £15/-00 19.0 224 284 76.2 £1.5/-00 1143 215/-0.0 495 08

GENERAL NOTE: Dimensions are in millimeters.

NOTE: (1) Average of socket wall thickness around periphery shall not be less than listed values. The minimum values are

permitted in localized areas.



Table 3 Threaded Elbows, Tees, and Crosses

£
-

90-deg Elbow Tee Cross 45-deg Elbow
Minimum
Length of
Center-to-End Elbows, Center-to-End Outside Diameter of Minimum Wall Thread

Nominal Tees, and Crosses, A 45-deg Elbow, C Band, H Thickness, G [Note (1)]
Pipe Size 2000 3000 6000 | 2000 3000 6000 2000 3000 6000 | 2000 3000 6000 B Ly
% 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 10.2
3,41 25 28 33 19 22 25 25 33 38 3.18 351 6.98 9.1 104
',& 28 33 38 22 25 28 33 38 46 3.18 4.09 8.15 109 13.6
A 33 38 44 25 28 33 38 46 56 3.18 4.32 8.53 12.7 139
1 38 44 51 28 33 35 46 56 62 3.68 498 9.93 14.7 173
1% i 51 60 33 35 43 56 62 75 3.89 5.28 10.59 17.0 180
1'% 51 60 64 35 43 44 62 75 84 4.01 5.56 1107 17.8 184
2 60 64 83 43 +d 52 75 84 102 4.27 7.14 12.09 19.0 19.2
2'& 76 83 95 52 52 64 92 102 121 5.61 7.65 15.29 23.6 289
3 86 95 106 64 64 79 109 121 146 5.99 8.84 16.64 259 305
4 106 114 114 79 79 79 146 152 152 6.55 1118 18.67 27.7 330

GENERAL NOTE: Dimensions are in millimeters.

NOTE: (1) Dimension B is the minimum length of perfect thread. The length of useful thread (B plus threads with fully formed
roots and flat crests) shall not be less than L2 (effective length of external thread) required by the American National Standard

for Pipe Threads.



Table 4 Threaded Street ELbows

Center-to-Female Outside Diameter of
_ E:d[:;rte:: 1E]l]ls ef.i"iﬁele'f :llalle 1 [: : :ledi; 1 n"[l"ll:lllcT::;swﬂa .l ' Th m:n[ml:sl;n LET [ﬁtlé 31 ';‘;T;Tn';:".r'[‘;“él; Minimum
Nominal - " - - - - - - . - Length
Pipe Size, Class Designation Class ion Class D Class Dy Class Designation [Note (4)] Male Thread,
NPS 3000 6000 3000 6000 3000 6000 3000 6000 3000 6000 B Ly L
% 19 22 25 32 19 25 318 5.08 2.74 422 6.4 6.7 10
'ﬁ‘ 22 25 3z 38 25 32 330 5.66 3.22 528 81 102 11
3% 25 28 38 41 3z 38 351 6.98 3.50 559 91 104 13
% 28 35 41 48 38 44 4.09 815 4.16 653 109 136 14
% 35 44 48 57 44 51 4.32 853 4.88 686 127 139 16
1 +4 51 57 66 51 62 498 9.93 5.56 795 14.7 173 19
1% 51 54 66 71 62 70 5.28 10.59 5.56 848 17.0 180 21
1Y% 54 64 71 B4 70 B4 5.56 1107 6.25 889 178 184 21
2 (23 83 84 105 B84 102 7.14 12.09 7.64 9.70 19.0 19.2 22

GENERAL NOTE: Dimensions are in millimeters.

NOTES:

(1) Dimension A of Table 2 for the appropriate fitting size may also be used at the option of the manufacturer.
(2) Dimension H of Table 2 for the appropriate fitting size may also be used at the option of the manufacturer.
(3) Wall thickness before threading.

(4) Dimension B is the minimum length of perfect thread. The length of useful thread (B plus threads with fully formed roots
and flat crests) shall not be less than L2 (effective length of external thread) required by the American National Standard for

Pipe Threads (ASME B1.20.1).



Table 5 Threaded Couplings, Bosses, Caps, and Couplets

[ o [
| b— 1, B

B 20 I

T | P

Gz |

' 0.0630.030 ~|l— 48 deg ‘ B

Coupling Half-Coupling Boss =25 deg Cap
End-to- Minimum
Outside End End-to-End Minimum End Weld Wied Ring Length of
Outside Diameter Coupling, Caps, End-to-End ‘Wall Thickness, Ring Diameter, Thread
Nominal Diameter, D | Couplet, E Tol. w P Coupling Tol. G Length, ¢ Tol. N Tol. [Note (1)]
Pipe . 3000/ 3000/ . ‘ 3000/ 3000/ . 3000/6000
Size 3000 6000 3000 6000 6000 3000 6000 6000 3000 6000 6000 6000 B Ly
Ya 16 22 32 19 22 4.8 6.4 6.4 6.7
% 19 25 238 254 +1.5/-0.0 35 25 27 302 +0.8/-0.0 4.8 6.4 9.5 (L] 17.5 +1.5/-0.0 8.1 10.2
Y 22 32 27.0 318 £1.5/-0.0 48 32 27 30.2 £0.8/-0.0 48 6.4 9.5 0.8 20.7  £15/-0.0 91 10.4
% 28 38 334 381 #1.5/-0.0 48 32 33 334 +0.8/-0.0 6.4 79 9.5 0.8 238  #1.5/-0.0 109 13.6
FA 35 44 381 445 £1.5/-0.0 51 37 38 349 +0.8/-0.0 6.4 79 9.5 08 27.0  £15/-0.0 127 139
1 e 57 461 572 £1.5/-0.0 60 41 43 42.9 +0.8/-0.0 9.7 112 9.5 0.8 33.4 -0.0 14.7 17.3
1% 57 64 55.6 635 £1.5/-0.0 67 44 46 47.6 +0.8/-0.0 9.7 112 9.5 08 429 -0.0 17.0 18.4
1% 64 76 635 762 +1.5/-0.0 79 44 48 50.8 +0.8/-0.0 112 127 9.5 08 49.2 +1.5/-0.0 178 18.4
2 76 92 79.4 794 +1.5/-0.0 86 48 51 57.2 +1.5/-0.0 127 157 9.5 08 619 +1.5/-0.0 19.0 19.2
2% 92 108 921 921 #1.5/-0.0 92 60 B4 63.5 +1.5/-0.0 157 19.0 9.5 0.8 73.0 +15/-0.0 236 289
3 108 127 1111 1111 #1.5/-0.0 108 65 68 69.9 5/-0.0 19.0 224 9.5 0.8 1143 -0.0 259 30.5
4 140 159 1413 1413 +1.5/-0.0 121 68 75 76.2 +1.5/-0.0 224 284 9.5 0.8 1143 +1.5/-0.0 27.7 33.0
GENERAL NOTES:

(a) Dimensions are in millimeters.

(b) The wall thickness away from the threaded ends shall meet the minimum wall thickness requirements of Table I-2 for the

appropriate NPS and Class Designation fitting.

NOTE: (1) Dimension B is the minimum length of perfect thread. The length of useful thread (B plus threads with fully formed
roots and flat crests) shall not be less than L2 (effective length of external thread) required by the American National Standard

for Pipe Threads (ASME B1.20.1).



Table 6 Plugs and Bushings

|
D

b'—.I

I
v v

Square Head Hex Head Round Head Hex Head Flush
Plug Plug Plug Bushing Bushing
[Note (1)]
Square Head Plugs Round Head Plugs Hex Plugs and Bushings
Minimum Minimum Nominal Nominal Width Mil‘lil‘l‘ll:ll'll Hex

Nominal ~Minimum  Square  Width Hats, € Head Minimum Flats, F Height
Pipe Size  Length, A Height, B [Note (2)] Diameter, E Length, D [Note (2]] Bushing, ¢ Plug, H
% 10 6 7.15 10 35 1111 6
Y 11 6 9.55 14 41 15.88 3 6
% 13 8 11.11 18 41 17.46 4 8
% 14 10 14.29 21 44 22.23 5 8
* 16 11 15.88 27 44 26.99 6 10
1 19 13 20.64 33 51 34.93 6 10
1% 21 14 23.81 43 51 44.45 7 14
].l,a'z 21 16 28.58 48 51 50.80 8 16
2 22 18 33.27 6l 64 63.50 9 18
21& 27 19 38.10 73 70 76.20 10 19
3 8 21 42.86 89 70 88.90 10 21
4 32 25 63.50 114 76 117.48 13 25

GENERAL NOTE: Dimensions are in millimeters.
NOTES:

(1) Cautionary Note Regarding Hex Bushings: Hex head bushings of one-size reduction should not be used in services where

they might be subject to harmful loads and forces other than internal pressures.

(2) Manufacturer's applied tolerance shall ensure dimension will fit U.S. Customary tooling.



Correlation of Fittings Class With Schedule Number or Wall Designation of Pipe Table

Class Designation of Type of Fitting Pipe Used for Rating Basis
Fittings
Schedule No. Wall Designation
2000 Threaded 80 XS
3000 Threaded 160
6000 Threaded XXS
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. The pipe actually used

may be thinner or thicker in nominal wall than that shown in the 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.

Nominal Wall Thickness of Schedule 160 and Double Extra Strong Pipe

Schedule 160 XXS
NPS mm In. mm In.
1/8 3.15 0.124 4.83 0.190
1/4 3.68 0.145 6.05 0.238
3/8 4.01 0.158 6.40 0.252




