ASME B16.9 90 Degree Elbow Dimensions and
Weight Chart

ASME B16.9 90 Degree Elbows are standard butt weld pipe fittings designed to
change the direction of flow by 90 degrees in piping systems. These elbows are
widely used in oil & gas, petrochemical, refinery, power generation, shipbuilding,
and industrial process piping applications.

Manufactured according to the ASME B16.9 standard, 90 degree elbows are
available in both Long Radius (LR) and Short Radius (SR) types, with seamless
and welded construction options.

What Is ASME B16.9?

ASME B16.9 is the standard covering factory-made wrought butt welding
fittings including:

90 Degree Elbows

45 Degree Elbows

180 Degree Returns

The standard specifies:
Dimensions
Tolerances

End preparation
Surface finish

Dimensional requirements

for butt weld pipe fittings used in pressure piping systems.

Types of 90 Degree Elbows
Long Radius Elbow (LR)

A Long Radius elbow has a centerline radius equal to:

R=1.5D

Long Radius elbows are the most commonly used type in industrial piping
systems.

Short Radius Elbow (SR)

A Short Radius elbow has a centerline radius equal to:
R=D

SR elbows are generally used where:

Installation space is limited

Compact piping layouts are required

Pressure drop is not critical
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Weight Calculation Formula for 90 Degree Elbows
The approximate weight of a butt weld elbow can be calculated using the

following formula:
W=0.0387XSX (D S)XR-1000
Where:

W = Weight (kg/piece)

S = Wall Thickness (mm)

D = Outside Diameter (mm)
R = Radius

For Long Radius elbows:
R=1.5D

For Short Radius elbows:
R=D

Example fitting:

90 Degree Elbow LR Seamless 6” SCH 40 ASTM A234 WPB
Known dimensions:

Outside Diameter = 168.3 mm

Wall Thickness = 7.11 mm

Radius = 1.5 X 168.3

Calculation:
W=0.0387x7.11x (168.3 7.11) X 1.5x168.3=1000

Result:

W 11 kg/piece

The approximate weight of a 6 inch SCH 40 long radius elbow is about 11 kg
per piece.

Common Materials for ASME B16.9 Elbows

Common materials include:

ASTM A234 WPB

ASTM A420 WPL6

ASTM A403 WP304 / WP316
ASTM A815 Duplex Stainless Steel

ASTM A860 WPHY 52 /60 / 65/ 70
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900 and 450 LongARadius Elbows - ANSI B16.9

Dimensions (based on ASME/ANSI B16.9) and example weights for long radius elbows

Common 900 Elbow 450 Elbow
=9 OD at Bevel Dimension 40S/STD1 Dimension 40S/STD1
=475 _ = pEmc
H e A &L R &L
‘o in mm in mm kg/piece in mm kg/piece
/2 0.84 21 1.50 38 0.08 0.62 16 0.04
3/4 1.05 27 1.50 38 0.10 0.75 19 0.05
1 1.32 33 1.50 38 0.15 0.88 22 0.07
1/a 1.66 42 1.88 48 0.25 1.00 25 0.12
1/2 1.90 48 2.25 57 0.36 1.12 29 0.18
2 2.38 60 3.00 76 0.65 1.38 35 0.32
212 2.88 73 3.75 95 1.29 1.75 44 0.64
3 3.50 89 4.50 114 2.02 2.00 51 1.01
32 4.00 102 5.25 133 2.83 2.25 57 1.41
4 4.50 114 6.00 152 3.84 2.50 64 1.92
5 5.56 141 7.50 190 6.51 3.12 79 3.25
6 6.62 168 9.00 229 101 3.75 95 5.05
8 8.62 219 12.00 305 20.3 5.00 127 10.15
10 10.75 273 15.00 381 36.0 6.25 159 18.0
12 12.75 324 18.00 457 53.0 7.50 190 26.5
14 14.00 356 21.00 533 68.0 8.75 222 34.0
16 16.00 406 24.00 610 89.2 10.00 254 44.6
18 18.00 457 27.00 686 113.0 11.25 286 56.5
20 20.00 508 30.00 762 140.0 12.50 318 70.0
22 22.00 559 33.00 838 170.0 13.50 343 85.0
24 24.00 610 36.00 914 202.0 15.00 381 101.0
26 26.00 660 39.00 991 241.4 16.00 406 120.5
28 28.00 711 42.00 1067 279.9 17.25 438 140.0
30 30.00 762 45.00 1143 321.3 18.50 470 160.5
32 32.00 813 48.00 1219 365.6 19.75 502 183.0
34 34.00 864 51.00 1295 _ 21.00 533 -
36 36.00 914 54.00 1372 462.7 22.25 565 231.0
38 38.00 965 57.00 1448 - 23.62 600 -
40 40.00 1016 60.00 1524 571.3 24.88 632 285.5
42 42.00 1067 63.00 1600 629.8 26.00 660 315.0
44 44.00 1118 66.00 1676 - 27.38 695 -
46 46.00 1168 69.00 1753 R 28.62 727 -
48 48.00 1219 72.00 1829 - 29.88 759 -

Note

S
Dimensions quoted in mm are iNominal’ values from B16.9 (i.e. rounded equivalents of the inch dimensions).

Refer to ASME/ANSI B16.9 for additional iMax’ and iMin’ metric dimensions.

For tolerances see page 6-2.

Weights are approximate and based on manufacturers’ data (where available) for Schedule 40S/Standard fittings.
See page 6-6 for further information.
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180° Long Radius Returns - ANSI B16.9

C
\
¥
Le B o
Dimensions (based on ASME/ANSI B16.9) and example weights for long radius returns
Common 180° Return
=9 OD at Bevel Dimension Dimension 40S/STD1
=47 AN B C Fay
] :
in mm in mm in mm kg/piece
12 0.84 21 3.00 76 1.88 48 0.16
3/ 1.05 27 3.00 76 2.00 51 0.20
1 1.32 33 3.00 76 219 56 0.30
1'/4 1.66 42 3.75 95 275 70 0.50
1/2 1.90 48 4.50 114 3.25 83 0.72
2 2.38 60 6.00 152 419 106 1.30
22 2.88 73 7.50 191 5.19 132 2.58
3 3.50 89 9.00 229 6.25 159 4.04
312 4.00 102 10.50 267 7.25 184 5.66
4 4.50 114 12.00 305 8.25 210 7.68
5 5.56 141 15.00 381 10.31 262 13.02
6 6.62 168 18.00 457 12.31 313 20.02
8 8.62 219 24.00 610 16.31 414 40.6
10 10.75 273 30.00 762 20.38 518 72.0
12 12.75 324 36.00 914 24.38 619 106.0
14 14.00 356 42.00 1067 28.00 711 136.0
16 16.00 406 48.00 1219 32.00 813 178.4
18 18.00 457 54.00 1372 36.00 914 226.0
20 20.00 508 60.00 1524 40.00 1016 280.0
22 22.00 559 66.00 1676 44.00 1118 340.0
24 24.00 610 72.00 1829 48.00 1219 404.0
26-48 Long radius returns are not specified for these pipe sizes
Notes

- For NPS3/4 the fitting may be furnished with the following dimensions:
B =2.25 in (57 mm nominal)
C = 1.69 in (43 mm nominal)

- Dimension A = One half of dimension B

- Dimensions quoted in mm are ‘Nominal’ values from B16.9 (i.e. rounded equivalents of the inch
dimensions).

-1 Weights are approximate and based on manufacturers’ data (where available) for Schedule 40S/Standard fittings.
See page 6-6 for further information.
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Short Radius Elbows and Returns - ANSI B16.28

Dimensions (based on ASME/ANSI B16.28) and example weights for short radius elbows and returns

Common 900 Elbow 1800 Return
=9 oD Dimension 40S/STD1 Dimension Dimension 40S/STD1
8 = =
in mm in mm kg/piece in mm in mm kg/piece
1 1.32 33 1.00 25 0.12 2.00 51 1.62 41 0.24
14 | 166 | 42 1.25 32 0.20 2.50 64 2.06 52 0.40
112 190 | 48 1.50 38 0.29 3.00 76 244 62 0.48
2 2.38 60 2.00 51 0.51 4.00 102 3.19 81 1.02
212 | 2.88 73 2.50 64 1.02 5.00 127 3.94 100 2.04
3 3.50 89 3.00 76 1.50 6.00 152 4.75 121 3.00
32 | 400 | 102 3.50 89 2.06 7.00 178 5.50 140 412
4 450 | 114 4.00 102 3.12 8.00 203 6.25 159 6.24
5 556 | 141 5.00 127 5.28 10.00 254 7.75 197 10.6
6 6.62 | 168 6.00 152 7.94 12.00 305 9.31 237 15.9
8 8.62 | 219 8.00 203 171 16.00 406 12.31 313 35.5
10 | 10.75| 273 10.00 254 28.6 20.00 508 15.38 391 57.2
12 | 12.75| 324 12.00 305 36.3 24.00 610 18.38 467 72.6
14 | 14.00| 356 14.00 356 458 28.00 711 21.00 533 91.6
16 | 16.00| 406 16.00 406 59.4 32.00 813 24.00 610 118.8
18 | 18.00| 457 18.00 457 794 36.00 914 27.00 686 158.8
20 |20.00f 508 | 20.00 508 97.5 40.00 1016 30.00 762 195
22 2200 559 | 22.00 559 - 44.00 1118 33.00 838 -
24 2400 610 | 24.00 610 137 48.00 1219 36.00 914 274
26 -48 Short radius returns are not specified for these pipe sizes

Notes
Dimension A = One half of dimension B
Dimensions quoted in mm are i Nominal’ values from B16.28 (i.e. rounded equivalents of the inch
dimensions).

-1 Weights are approximate and based on manufacturers’ data (where available) for Schedule 40S/Standard fittings.
See page 6-6 for further information.
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