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INTRODUCTIQN 

The or1g1nally des1gned high voItage connectors were to be made of 
brass. However, if treated like a Bellevlle spr1ng with the initially given 
dimensions, the stresses of the connector when crimped were calculated 
to be much higher than the yield stress of brass. Since the flange and 
outer d1ameters of the connector are to remain small, 1t was necessary to 
alter the other d1mensions and choice of material in order to bring down 
the stresses applied to the connector. 

STRESS CAlCUlATIQNS 

One reason that brass was orIginally chosen was because of its low 
modulus of elasticity. But. even by greatly adjusting the dimensions of 
the connector to produce stresses less than that of yield. the deflection 
allowed due to crimping would have to be .001" of less. A deflection of at 
least .002" was desired so two other materials with low modul1 and higher 
yield stresses, beryllium copper and phosphorous bronze. were also 
investigated, 

The formulas used to calculate the stresses 1n the connector (Belleville 
spring) were: 

oA=-«E*t))I« l-y2)*t1*a2»*«C 1 *(h-I)/2»+(C2*1:» 

08=-«E*I)/« l-y2)*M*a2»*«C 1*(h-I)/2»-(C2*U) 

E=modulus Of elasticity 
a=deflection 
h=cone height of either inner or outer surface 
v-thickness 
v=Poisson's ratiO 
a=outer radius of middle surface 
b=inner radius of middle surface 
M, Cl' C2 are constants whose values are functions of alb 
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The stresses of brass, bery111um copper, and phosphorous bronze were 
,~ 	 calculated for various deflections under seven different cone he1ght and 

thickness cond1t10ns at point A, where the higher stress occurs, and the 
results graphed. (See attached graphs.) 

CONCLUSION 

From the results of tt)e graohs, it was decided that beryl ium copper 
would be used with a given cone height and thickness of .010" and .006", 
respectively. Wtth these dtmens10ns, the stress occur1ng for a deflect10n 
of .002" is 83,677 PSI, or 60~ of the y1eld stress, a safety factor of 1.67. 
The numbers of the drawings for the des1gn of the connector and Its 
corresponding lug are DWG. 3740.222-MB-223799 and DWG. 
3740.222-MB-223800 A. 
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