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Mechanical analyses that consider extreme thermal loading conditions should consider a case or cases where one or more of the five sides of the TSA are at the extreme hot temperature while the remainder of the sides are at the cold temperature.  Such asymmetrical thermal loading should also be applied to the BEA/BFA structural analysis.

Rationale:


Thus far, mechanical loading cases have considered all five sides either at hot or cold extreme.  It is realistic on-orbit that 1 or 2 sides could be facing the sun while the remainder of sides will see a cold environment.
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Response:

Asymmetric temperature loadings for the ACD were obtained from the ACD Thermal Engineer.  Two cases were considered, hot case which is when the GRID and Tracker are in a hot case scenario and thermal hot case environmental parameters are applied and a cold case which is when the GRID and Tracker are in a cold case scenario and thermal cold case environmental parameters are applied.  The cold case exhibited the highest temperature gradient across the TSA so the analysis was based on this case.  The various temperatures were applied to the ACD FEM to produce the asymmetric thermal loading condition.  The following tables show the results from the uniform temperature loading and the results from the asymmetric loading.

UNIFORM TEMPERATURE AT QUALIFICATION LEVEL M.S.

Flexure
Blade
Transverse Shear   
Shell Flexure Insert Block Bond

Corner
1.47
+0.16 (w/potting)
0.05

Mid-Span
0.95
+2.36 (w/o potting)
>20.0

ASSYMMETRIC COLD CASE MARGINS OF SAFETY

Flexure
Blade 
Transverse Shear   
Shell Flexure Insert Block Bond

Corner
3.18
+6.24 (w/potting)
0.48

Mid-Span
13.72
+4.85 (w/o potting) 
>20.0

The Margins of Safety obtained from the analysis of the asymmetric temperature loading case illustrates that this loading case is enveloped within the uniform qualification level temperature loading of -40C.

