458 CHAPTER 31 1960 Guide
Table 14 .. .. Dimensions of Socket-Welding Fittings
A. Dimonsicaz of Socket-Welding Elbows, Toes, und Crosses
ic|
i= fe(T
|
S T
1 i
Bore Diomatur of Fitting
Bore Diamater i
N, Depfth of | Schoed 40 Sched of Sockel, Min | 5e4ed Sched Sched Sched Sched Sched
Pipe Size | Socket, Min | and 80 160 <0 80 160 40 80 150
A 8 c D
¥ 5% As 0.420 0.125 0.125 0.269 0.215
% 3 Ae 0.555 0.125 0.149 0.364 0.302
5 3 136y 0.6 0.125 0.158 0.493 0.423
% 3% 5% ¥ 0.855 0.136 0.18¢ 0.234 0.62 0.546 0.466
5 13 * 3% 1.065 0.141 0.193 0.273 0.824 0.742 0.614
1 3 % e 1.330 0.168 0.224 0.313 1.048 0.957 6.815
1 3% 146 1% 1.675 0.175 0.239 0.313 1.380 1.278 1.160
1% 3 1% 134 1.915 0.181 0.250 0.351 1.610 1.500 1.338
2 5¢ 134 15§ 2.405 0.183 0.2713 0.429 2.067 1.939 1.689
2% 5 15 2% 2.906 0.254 0.345 0.469 2.469 2.323 2.125
3 5 294 286 3.535 0.270 0.375 0.546 3.068 2.900 2.626
B Dimensions of Socket-Wekding 45 Deg Elbows, Couplings, and Half Couplings
Cenfer fo Bottom of e " .
Socket for 45 Deg Ells Covplings |y 4t Counlings, sore Socket Wall Thickness, Min | Bore Diameter of Fitting
N = Between Battom oF | Dicmeter of -
ominal | Depth of | o40q 40 | Sched | Boftomsof | o Sl Sockef, Min Sched | Sched | Sched Sched
Fipe Size | Socket, Min{ "\ 150 | 160 Sockats | Foce 40 | 80 | 160 | 40 | 80 | 60
A E 3 [ c [
3 5% He % 5 0.420 [0.125{0.125( .... [0.269 { 0.215
% % He % 5% 0.555 -|0.12510.049 | ... |0.364 | 0.302
3 3 e % Y, 0.690 [0.135{0.158{ .... [0.483 {0423 ....
% 3 0 I3 % b 1 0.855 |0.136]0.184 | 0.234 | 0.622 | 0.546 | 0.468
% % % He % 13 1.085 [ 0.141{0.193 | 0.273 { 0.824 { 0.742 { 0.61¢
1 ¥ e Y, % 13 1.330 | 0.166 [ 0.224 | 0.313 | 1.049 [ 0.957 | 0.815
134 ¥ el 13, % 134e 1.675 0.175 { 0.239 | 0.313 | 1.380 | 1.278 | 1.160
134 ¥ 13 |1 % 1% 1.915 | 0.181 | 0.250 | 0.351 | 1.610 | 1.500 | 1.338
2 5 1 13 3 13§ 2.406 |0.193 | 0.273 | 0.429 | 2.076 | 1.939 | 1.689
234 3 13§ 134 3 11K, 2.906 | 0.254 | 0.345 | 0.469 | 2.469 | 2.323 | 2.125
3 5 1% 136 * 134 3.535 | 0.270 | 0.375 | 0.546 | 3.068 | 2.900 | 2.626

From American Standard for Steel Socket-Welding Fitsings, ASA BI6.11-1M8. All dimenzions are in inches.

This gives Equation 3
F = aBAAL ®)
Values for a and E are given in Table 21 for various pipe
materials, to facilitate determination of the stress in an ac-
tual pipe. The following example illustrates the computation
of stress.

Ezample 1: What is the force set up by a l-in. Schedule 40

steel pipe if the thermal e;})ansion from a 100 deg temperature
increase is fully constrained?

Answer: From Table 1, determine that for a i-in. Schedule
40 steel pipe, the metal area = 0.4% sq in. Then, from Table 21,
aB = 195 psi, and from Equation 3

F =195 X 0494 X 100
= 9630 Ib.

Itis mwmtmg to note that length does not enter into the

deter of the constraining force. This is 50 because the
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Table 15 ... . Dimensions of Malleable 90-Deg Elbows, Tees,
Croues and 45-Deg Elbows (Straight Sizes, 150 Lb)
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400 F and less, which the hea(.mg engmeer is more apt to en-
counter, there are four meth ng for

The first method is to use packlaa expansmn joints. These
joints include types of bellows expansion joints, rubber, cor-
rugated copper and other metals. .

Rubber-type joints are generally used in vacuum or low-
pressure steam lines. Maximum temperature is generaliy
180 F. If ol is present in the lme, rubber-type joints will be

attacked. Travel of these 1omt.s isup to 1 mch The travel to

CROSS 45" ELBOW
. Inside Dicm-

Coater to Longth | Width leter of Fiting] 0,00 | Ovtiide
Nowi.| B |toend | of | of 1|70 Diamter
e e e e L P P R e
Size | Crossss N —_—

A [ B € F G (T H
%! o6 | ....{025 0.090] 0.693
¥% | 081 | 073 jo0.32 0.005] 0.844
3| 0.95 { 0.80 [0.36 0.100{ 1.015
%] 112 | 0.88 |0.43 0.105] 1.197
3] 1.31 | 0.98 [0.50 0.120] 1.458
1 1.50° § 1.12 | 0.58 0.134 1.771
1) 1.5 | 129 |0.67 0.145) 2.153
6| 14 {143 jo70 0.155 2.427
2 | 225 | 188 {075 0.173| 2.963
241 270 | 1.85 | 0.92 0.210 3.589
3 | 3.08 | 217 |0.98 0.231| 4.285
35 ) 3.42 | 2.39 | 1.03 0.248) 4.8
4 ] 379 | 261 1.08 0.265| 5.401
5 4.50 J 3.05.|1.18 0.300| 6.583
[ 5.13 ] 3.46 | 1.28 0.336| 7.767

merican Stondard for Mallealle-Iron Screwed Fittings, 150 Lb ASA
Bll.)—llsl All dimengions given i inches.

stress is a unit length and &o is the expansion; there-
fore, they cancel each other. In other words, if a weight
stretches a 10-foot wire 0.10 in., then that same weight would
stretch a 100-foot wire one inch. In both cases the elongation
was 1 part in 1200. The realization that thermal stress is in-
dependent of length is meort.sm. but often overlooked.

, that 1 the feasibility of utilizing
the inherent flexibility of the pipe to take care of expanson

Regardless of the length of pipe between anchors, it is
possible to take eare of the expansion by putting the foree
of expansion into the pipe as internal stress.

If the pipe is not straight, then the force of expansion will
cause a bending moment. The pipe will then be under a com-
bined stress. The stresses will be longitudinal and transverse,
and to a small extent radial. All of these stresses tend to
fracture the pipe, and therefore must be added to make up
what is called allowable combined stress. The Code for Pres-
sure Piping, ASA B31.1, published by the ASME, sets up very
definite limits for the allowable combined stresses for various
Pipe materials. For temperatures below 400 F and for piping
that is for neither district heating nor power, any standard
pipe material may be used. For high-temperature or high-
pressure work, some text on expansion and flexibility should
be consuited. It is beyond the scope of this chapter to de-
velop the theory of expansion eaused by high temperatures.

For the simpler problems encountered for temperatures

Trnal

i ean be d by using Ex 2.

The second type of expansion joint is called a slip joint.
This joint allows for expansion by a sliding of 2 female mem-
ber over a male member. The joint is kept tight by means of
packing. The packing determines the kimit of the tempera-
ture to which the joint may be subjected. The main disad-
vantage to this joint is that it must be contimxal]y inspected
for a deterioration of the packing. By using double slip joints,
the travel may go to several feet but generally a mngle joint
allows about a foot of Xp I to use
slip joints up to 250 psi.

he most common me\‘.hud of allowing for expansion in
ting Systems is to use the swivel joint. This is the third
method. The swivel joint was first used with screwed fittings,
but it is afso used now with welded fittings. With welded el-
bows, the swivel introduees torsional stress in the elbow and
in the swing piece. This type of joint is adequate for taking
up the expansion in a header, and preventing fracture of the
riser or heating element.

The fourth method is to allow the flexibility of the pipe to
absorb the stress of expansion. A technique used to reduce
the stress in the expanded pipe is to cold spring it before hook-
ing it up. Cold springing can be used to absorb about one-
half the stress. The technique is to install the pipe with an
opposit.e stress. For exa.mple, if the pipe were to have a com-
pression of 2000 psi, then the pipe would be installed with
1000 ps:\ of tension. For refngerstlon, the pipe would be cold
sprung in compression.

For conditions not requiring rigorous analysis, it is per-
missible to use expansion bends designed by means of Equa-

tion 4
’ L = 6.164/D.e )

where
L = length of pipe, feet.
D, = outside diameter of pipe, inches.
¢ = deformation, inches (see Equation 2) fiber stress <
16,000 pounds per square inch.
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Fig.3.... Meqsuremem of L on Various Pipe Bends

)
&
g




