
NO. REV. HO. 

ATM-794 

PAGE . 1 OF 2 

DATI! 13 August 1968 

ALHT SUPPORT PIN 
DESIGN ANALYSIS 

A redesign of the ALHT support pin has been accomplished. 
The strength of the pin has been effectively increaaed by approxi
mately 608/o, which will preclude failure of the pin in future teat•. 
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Durin& the design limit test of the ALSEP Subpack U ctaalification model 
one of the ALHT support pins (Part No. Z333306) failed. Specifically, the 
failure occurred during the z-axia sine vibration test, per test procedure 
TP Z33438. 

The cause of the pin failure is not readily discernible. The subject pin 
is part of a structural indeterminate system which does not lend itself fo a 
straight forward analysis. However, since pins of identical design had pre
viously paal'ed a complete vibration teat series, during Proto model testing 
it had to be concluded that even a nominal increase in pin atrencth would 
suffice. The material of the pin was chan1ed per CRD 55377 from titaluim 
with an ultimate yield strength (Ftu) of 160, 00 psi, to 4340 steel with a Ftu 
of Z60, OOpsi. 

Appendix I presents the detaU stress analysis perfirmed on this system. 
The principal difference between this analyds and the previous analysis .performed, 
is in the assumption of the amount of load carried by the rear diagonal braces. 
From the actla&l design of the ALHT it becomes apparent that little load is 
carried by the dia1onal braces, particularly during the initial deflections of 
the carrier. Consequently, in the current analysis it has been assumed that 
the total load is carried by the spherical pins. This latter assumption then 
being the "only si&nificant difference in the two analyses. 

As shown on pa1e 7 of Appendix I the calculated Margin of Safety (M.S.) 
for the titanim pin h negative 0. 09. The M.S. for the steel pin is positive 0. 43, 
as shown on pa1e 8 of the Appendix. The M.S. of the current design is sufficiently 
lar1e that a qualification test h not waJ'reDted. This contention is further supported 
by the test performed on the titanim pins used on the Prototype and Qualification 
Modela. In the former the teth were eucceteful, in the latter one of the pins 
failed, which corroborate• the marainal cendition predicatd analytically in the 
Appendix. 
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