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where

B, =m [-mz % + 2 (m2 - 1) k% + k,272m 4 k,2mi2 mz] (106)

The bending solution is found in a similar manner to the method used previously
for the ring segment, The resulting total stresses and displacements for the pin seg-
ment are given in Equations (22a-c) and (23a, b) in the text, The functions gml(r),
gm2(r), and g, 3(r) in Equations (22a-c) are recognized as the coefficients of cos mf
and sin m6 in Equations (103a-c). gm4(r) and gy 5(r) in Equations (23a,b) are defined
as:

g€m4 = -m(1l +7¥) ampm'z ¥ [-2(1 -V)-m(1+ 1/)] by P
+m(l + V) e, p"m"z + [2(1 -V)+ m (1+ v)] d P
(107a,b)
gms-___m(l+v)ampm—2+m[m+4i+_U]bmpm )
+m (1 + V) ¢ ,o"m'2 + m [m =t + 'u] dmp_m
and G, is defined as
r ro m-=2 ro m
GZE-E m\(1+v)am<;-;> —[2 (I—V) —m(l'l"ll)] gm<§>
(107c)
r \m-Z r -m
_m(1+v)cm<;—2-/ -[2(1-v)+m(1+7v)] dm<§>
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The bending moment is szlrlz where
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+ pi S TyEL K, e [kzm ~ ] - (m+1) b k,”™ [k2m+2 . 1]
1

m+2 -m m -m+2
+(m+1)crnk2 [kz - ] -(m-l)drnk2 [kz -l]

B, was defined previously by Equation (95).

The equations for stresses and deflections in pin segments were programmed on
the computer and some calculations were carried out., Table LVII gives some results for
k, =4.0and a = 60°. At 6 =0a/4=15° and r/r) = 4, edge of pin hole, it is noted that
Uelpl = 2,01. This indicates the stress concentration effect of the hole, At 6 = a/2 =30°
appreciable 0g stress remains, The edge of the segment should be free of stress,
Therefore, the results must be considered approximate. However, the residual oy
stress on the edge is self equilibrating and its removal would be expected to cause only
a local effect near the edge according to the St, Venant principle,

Bending of the pin segment again is evident as shown by the v displacement, The
variation of displacements and of the maximum 0g stress at the hole with segment
geometry are shown in Table LVIII. Larger u displacements and smaller hoop stresses
are found for larger kp and &, The bending displacement v increases with a but de-
creases with k,,

The bending of pin segments would cause the inside corners to dig into the liner
just as in the ring segments (Figure 78a). Therefore, an inside diameter of the seg-
ments larger than the outside diameter of the liner would again be recommended to
counteract the bending effect.

SOLUTION FOR SHEAR STRESSES IN PINS

The pins of the pin-segment container are subject to shear and bending as shown
in Figure 81. The shear stress is larger than the bending stress and will be used as
the critical stress in the pins. The maximum shear stress in a circular pin is given by

4
Tovas K (P/2)




