
where 

m = 47T/ a (99) 

If Ns is the number of segments then m = ZNs' 

The shear force T re must balance the pin force P shown in Figures 80 and 81. 
From Figure 80, it is seen for equilibrium of P, that it is required 

where t is the segment thicknes s. Substitution of (98c) into this integral and integration 
gives 

T= (mZ - 1) P (l00) 
Zmtrz (1 + cos 7T/m) 

where P must be in equilibrium with PI as shown in Figure 81, i. e. , 

p 

P/21~t P/2 

p P 
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FIGURE 81. LOADING OF PINS 
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For radial equilibrium of the loadings shown in Figure 80, Pz can be found by integra
tion, i. e. , 

Z Sa/Z I a [Tresine-errcose]rZde r
Z 

= ZPlr l sin 2' 
o 

Substitution for Tr e and err from .(98b, c} and integration gives 

p = 1 . [(mZ-l)~ -mT ] 
Z (mZ-Z) ' kZ 

(10Z) 

The stresses in a pin segment are found by superposition of three solutions: the 
Lame solution for constant pres sures PI and Pz at the r 1 and r2 respectively, a 
sinusoidal solution for the variable err loading -PZ cos me at rZ, and a bending solution 
to remove the hoop stress of the first two solutions from the sides of the segments. The 
Lame solution is given by Equations (13a-c) and (14;3., b) in the text. The sinusoidal solu
tion, taken from the cos me part of Equation (81) in Timoshenko and Goodied4 1), is 

where 

ar = [m (1 - m) am pm-2 + (Z - m) (l + m) bmpm 

-m (m + 1) c m pm-Z + (2 + m) (1 - m) dm p-m] cos m e 

ae = [m (m - 1) am pm-2 + (m + 2) (m + 1) bm pm 

+ m (m + 1) c p-m- Z + (m - Z) (m - 1) d p-m] c os m e 
m m 

Tr e = m [(m - 1) am pm-Z + (m + 1) b m pm - (m + 1) cm p-m-2 

+ (-m + 1) d m p -mJ sin m S 

(103a-c) 

(104 ) 

From the boundary conditions err = 0, T r S = 0 at r 1 and err = -PZ cos m S, T r B = -T s in m S 
at r2 for the sinusoidal solution, the constants am' bm, c rn , and dm are found to be 

(
-P2 T) 

+ -Z- - 2" 

246 


