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Specific Request:


Evaluate changing the baseline bottom tile mount concept to one that does not rely on a slipping interface.  Included in this evaluation, examine the consequence of one (or two) broken flexures if the concept is not changed.  Add the evaluation of broken flexures to the project risk list if the concept is not changed.

Rationale:


The bottom tile slip/stick flexure must accommodate 8.4 mm of thermal expansion.  Tests have shown that flexures fail at >6 mm displacement in the weak axis shear direction.  This means that the last three flexures are at risk.  There are numerous causes that could result in the non-slip of the slip interface.  If the slip/stick feature does not work, flexures will fail.


Since subtle features (workmanship/tolerances/friction properties/Belleville preload/contamination) of the slip interface are important in the proper function of the flexure, the low sample rate in the proposed qualification testing may not accurately simulate the flight condition and could provide a false positive result.  There are 24 slip/stick fasteners that could cause a flexure failure (2 fasteners/flexure; 3 flexures/bottom tile with >6 mm displacement; 4 bottom tiles), yet the proposed qualification test only tests a sample of 8 fasteners.

Responder:  Ken Segal

x62895
Code 543

Response: 
The bottom tile flexure support design is a support flexure in the 'fixed/free' concept common to the other ACD tiles. This design does not rely on a 'slip stick' mechanism. 

The flexure design is a thinner composite laminate, .025 inch compared to .035 inch, than the baselined tile flexures. This thinner flexure design allows adequate compliance and has positive strength margins under thermal loading as well as launch loads (less severe of the two load cases). 

Testing plans include fabricating bottom tile flexures and testing them in strong and weak axis shear.  Loading to failure in the weak axis will be performed after 12 load cycles to the maximum predicted deformation ( based on survival temperature predictions).  This approach will prove the design is capable to withstand repeated loading and maintain a margin after the repeated loading. 

Flexure failure is not deemed a risk on orbit. Even with three flexures in a row broken the tile would maintain its position as it is contrained by the Micrometeoriod Shield, the  4 flexures. No science impact would result.
