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45° elbows

 notes
1.  Conforms to ASME B16.9 & ASTM A234 WPB.
2. All dimensions are in inches.
3. For bevel detail see page 107.
4.  For dimensional tolerances see page 108.
5. For sizes larger than 48" please call.
6.  All weights are in pounds and approximated  

or estimated.
*  This size and thickness does not correspond  

to any pipe schedule number.

long RaDIus
sCHeDule sTD pipe 

size

outside  
diameter 

inside
diameter

wall  
thickness

center 
to end pipe  

schedule 
number

approx.  
weight in 

poundso.d. i.d. t a
1/2 0.84 0.622 0.109 0.62 40 0.09
3/4 1.05 0.824 0.113 0.75 40 0.10
1 1.32 1.049 0.133 0.88 40 0.22

1 1/4 1.66 1.380 0.140 1.00 40 0.33
1 1/2 1.90 1.610 0.145 1.12 40 0.43

2 2.38 2.067 0.154 1.38 40 0.85
2 1/2 2.88 2.469 0.203 1.75 40 1.70

3 3.50 3.068 0.216 2.00 40 2.50
3 1/2 4.00 3.548 0.226 2.25 40 3.40

4 4.50 4.026 0.237 2.50 40 4.50
5 5.56 5.047 0.258 3.12 40 7.50
6 6.62 6.065 0.280 3.75 40 11.70
8 8.62 7.981 0.322 5.00 40 23.30

10 10.75 10.020 0.365 6.25 40 40.90
12 12.75 12.000 0.375 7.50 * 61.40
14 14.00 13.250 0.375 8.75 30 78.10
16 16.00 15.250 0.375 10.00 30 101.00
18 18.00 17.250 0.375 11.25 * 128.00
20 20.00 19.250 0.375 12.50 20 159.00
24 24.00 23.250 0.375 15.00 20 231.00
30 30.00 29.250 0.375 18.50 * 358.00
36 36.00 35.250 0.375 22.25 * 518.00
42 42.00 41.250 0.375 26.00 * 707.00
48 48.00 47.250 0.375 29.88 * 1000.00

 notes
1.  Conforms to ASME B16.9 & ASTM A234 WPB.
2. All dimensions are in inches.
3. For bevel detail see page 107.
4.  For dimensional tolerances see page 108.
5. For sizes larger than 48" please call.
6.  All weights are in pounds and approximated  

or estimated.
*  This size and thickness does not correspond  

to any pipe schedule number.

long RaDIus
sCHeDule Xs pipe 

size

outside  
diameter 

inside
diameter

wall  
thickness

center 
to end pipe  

schedule 
number

approx.  
weight in 

poundso.d. i.d. t a
1/2 0.84 0.546 0.147 0.62 80 0.15
3/4 1.05 0.742 0.154 0.75 80 0.16
1 1.32 0.957 0.179 0.88 80 0.28

1 1/4 1.66 1.278 0.191 1.00 80 0.45
1 1/2 1.90 1.500 0.200 1.12 80 0.61

2 2.38 1.939 0.218 1.38 80 1.20
2 1/2 2.88 2.323 0.276 1.75 80 2.00

3 3.50 2.900 0.300 2.00 80 3.30
3 1/2 4.00 3.364 0.318 2.25 80 4.50

4 4.50 3.826 0.337 2.50 80 6.20
5 5.56 4.813 0.375 3.12 80 10.50
6 6.62 5.761 0.432 3.75 80 17.00
8 8.62 7.625 0.500 5.00 80 34.30

10 10.75 9.750 0.500 6.25 60 53.50
12 12.75 11.750 0.500 7.50 * 77.60
14 14.00 13.000 0.500 8.75 * 100.00
16 16.00 15.000 0.500 10.00 40 134.00
18 18.00 17.000 0.500 11.25 * 170.00
20 20.00 19.000 0.500 12.50 30 209.00
24 24.00 23.000 0.500 15.00 * 302.00
30 30.00 29.000 0.500 18.50 20 475.10
36 36.00 35.000 0.500 22.25 20 686.10
42 42.00 41.000 0.500 26.00 * 936.10
48 48.00 47.000 0.500 29.88 * 1250.00
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weldbend Fittings
3r 90°  

and  
3r 45°  
elbows

90°  
and  
45°  

elbows 
and tees

reducers 
and lap 

joint 
stub 
ends

caps 180° return bends stub ends

pipe 
size

outside 
diameter 

inside 
diameter

center  
to end

center  
to end

overall 
length

overall 
length

center 
to center

back 
to Face alignment  

of ends

outside 
diameter 

of lap
thickness 

of lap
radius 
of lap

o.d. i.d. c, a c, a, b, r l, j h V w k t n

1/2  to 2 1/2 +0.06,
– 0.03 0.03 0.09 0.06 0.06 0.12 0.25 0.25 0.03 + 0,

– 0.03
+ 0,

– 0.03
+ 0.06,

– 0

3 to 3 1/2 0.06 0.06 0.09 0.06 0.06 0.12 0.25 0.25 0.03 + 0,
– 0.03

+ 0,
– 0.06

+ 0.06,
– 0

4 0.06 0.06 0.09 0.06 0.06 0.12 0.25 0.25 0.03 + 0,
– 0.03

+ 0,
– 0.06

+ 0.06,
– 0

5 to 8 +0.09,
– 0.06 0.06 0.09 0.06 0.06 0.25 0.25 0.25 0.03 + 0,

– 0.03
+ 0,

– 0.06
+ 0.06,

– 0

10 to 18 +0.16,
– 0.12 0.12 0.12 0.09 0.09 0.25 0.38 0.25 0.06 + 0,

– 0.06
+ 0,

– 0.06
+ 0.12,

– 0

20 to 24 +0.25,
– 0.19 0.19 0.12 0.09 0.09 0.25 0.38 0.25 0.06 + 0,

– 0.06
+ 0,

– 0.06
+ 0.12,

– 0

26 to 30 +0.25, 
– 0.19 0.19 0.25 0.12 0.19 0.38

30 to 48 +0.25,
– 0.19 0.19 0.38 0.19 0.19 0.38

pipe  
size

off 
angle

off  
plane

1/2 – 4 0.03 0.06
5 – 8 0.06 0.12

10 – 12 0.09 0.19
14 – 16 0.09 0.25
18 – 24 0.12 0.38
26 – 30 0.19 0.38
32 – 42 0.19 0.50
44 – 48 0.19 0.75

 notes
1. All dimensions are in inches.
2.  Tolerances are equal plus and minus unless indicated.
3.  The inside diameter and nominal wall thickness at ends 

are to be specified by purchaser.
4.  Please refer to ASME B16.9 for further information 

regarding tolerances.
5. Minimum wall thickness of 87.5% applies.
6.  The out-of-round is the sum of the absolute values of 

the plus and minus tolerances.



The information given in the chart above illustrates the resistance of fittings to the flow of liquids.

This resistance is given in the equivalent of the straight pipe, and should be assumed as approximate information.

Allowances have been made up for the curvature of elbows, so that the resistance values should be added to the total

center-to-end dimensions of the piping configuration.

As an example: Using 6" pipe:  Resistance of Pipe:  (6.6 + 6.4 + 6.6) = 19.6 
 Resistance of Elbow:  = 6.1 
 Resistance of Tee:  = 23.0 
  = 48.7

Therefore, the total resistance of the entire assembly to the flow of liquid would be equal to the resistance of 48.7 Linear feet 

of 6" straight pipe.
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nominal pipe size long radius short radius welding tee

1 1.1 1.4 3.9
1 1/4 1.4 1.8 5.2
1 1/2 1.6 2.1 6.0

2 2.1 2.8 7.8
2 1/2 2.6 3.3 9.3

3 3.1 4.1 11.0
4 4.0 5.4 15.0
5 5.1 6.7 19.0
6 6.1 8.1 23.0
8 8.0 11.0 30.0

10 10.0 12.0 38.0
12 12.0 16.0 45.0
14 13.0 18.0 49.0
16 15.0 20.0 56.0
18 17.0 23.0 63.0
20 19.0 25.0 71.0
24 23.0 30.0 85.0
30 30.0 36.0 140.0
36 38.0 42.0 170.0
42 45.0 50.0 200.0
48 52.0 58.0 240.0

equIvalenT lengTH of WelDbenD elboWs anD Tees
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pipe size wall thickness  
designation

outside diameter inside diameter wall thickness

o.d. i.d. t
1/2 Xs 0.840 0.546 0.147
3/4 Xs 1.050 0.742 0.154
1 Xs 1.315 0.957 0.179

1 1/4 Xs 1.660 1.278 0.191
1 1/2 Xs 1.900 1.500 0.200

2 Xs 2.375 1.939 0.218
2 1/2 Xs 2.875 2.323 0.276

3 Xs 3.500 2.900 0.300
3 1/2 Xs 4.000 3.364 0.318

4 Xs 4.500 3.826 0.337
5 Xs 5.563 4.813 0.375
6 Xs 6.625 5.761 0.432
8 Xs 8.625 7.625 0.500

10 Xs 10.750 9.750 0.500
12 Xs 12.750 11.750 0.500
14 Xs 14.000 13.000 0.500
16 Xs 16.000 15.000 0.500
18 Xs 18.000 17.000 0.500
20 Xs 20.000 19.000 0.500
24 Xs 24.000 23.000 0.500
30 Xs 30.000 29.000 0.500
36 Xs 36.000 35.000 0.500
42 Xs 42.000 41.000 0.500
48 Xs 48.000 47.000 0.500

sCHeDule Xs
For reference only

 notes
1. All dimensions are in inches.
2.  Designations per ASME B36.10. 

XS = SChEDulE eXtra-strong WAll ThICkNESS
3. Conforms to ASME B36.10. 




