LAT CDR RFA #21 Response

Action Requested:

a) Provide design of MGSE required for installation and removal of radiator panels.

b) Provide process/method planned for making a “wet joint” at radiator heat pipe interface to grid in the vertical orientation.

Supporting Rationale:

This information was not provided at the CDR.

Response:

a) The first 3 figures show the concept for radiator installation from the Mechanical Systems Peer review in March 2003; the final 2 figures show the Grid design that was modified in March 2004 to allow the radiators to be installed via a pure lateral translation of the radiator.  Previously the radiators had to be tipped and rotated to get the radiator heat pipes into a slot in the Grid wing.  The radiator panel has dedicated inserts for GSE attachment.  These have been sized for ground handling loads.  The confirming analysis for these loads is in process (Structural Evaluation of GLAST Radiator Sling-GLS0009-04).  There are no special requirements that need to be captured in the ICD to cover handling loads or radiator installation.
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Normal integration is planned for handling with +Z axis up.  The handholds are weights which provide CG adjustment of the load as required to offset the pick-up point so the cables clear the instrument grid.  The radiator installation and removal can also be performed with the +X axis up.  The same sling and sling attaching hardware will be used as for the Z axis up.  The radiator interface is 2 inserts per lifting lug attachment.

The lifting adapters are made of stainless steel to provide the required ballast characteristics.  The lifting adapters are fitted with ¼ inch captive fasteners.  There are no loose pieces.

The figures below show the updated grid and radiator configurations to accommodate a radiator installation via a pure lateral translation.  In the figure on the left, the grid wing bars, in red, can be removed for the radiator installation.  The figure on the right shows the radiator installed on the grid.


b) The wet joint will be made using Nusil CV-2946. The process that has been developed and exercised is defined below. This process was exercised using a mockup of the grid and radiator panels, in the vertical orientation matching what will be used for the flight installation.

Note: Working life for Nusil CV-2946 after mixing is 2 hrs. To be on the safe side 1.5 hours is used to ensure that we stay within potlife.

1) Clean Radiator and XLAT/Downspout HP faces with Acetone (wait ten to minutes to air dry)
2) Clean Radiator and XLAT/Downspout HP faces with IPA (wait ten to minutes to air dry) 
3) Apply Mold Release to Radiator HP Faces, apply primer to XLAT/Downspout HP faces.
4) Install set screws/plugs into XLAT/Downspout HP holes to minimize thermal compound seepage. This is done to help keep the threads in the inserts clean (60 places).
5) Mix Nusil CV-2946 with 5 mil beads and vacuum de-aerate.
6) Apply Nusil to XLAT & Downspout HP faces using a spatula.
7) Remove set screws/plugs from holes.
8) Install G-10 spacers, attach radiator panel, and torque 5/16” RMB bolts to 147 in-lbs (12 ft-lbs) using a cross pattern torque sequence.
9) Insert 8-32 screws into all CCHP mounting holes.
10) Use ball driver to snug screws hand tight (approximately 2 - 2.5 in-lbs).  Follow torque sequence <defined elsewhere> for all joints.
11) Using torque wrench torque all screws to 10 in-lbs
12) Using torque wrench torque all screws to 20 in-lbs.
13) Incremental torque sequence complete – Clean up squeeze out using IPA (no longer affects potlife)


To account for creep/shrink in joint, perform the following after final torque:

Wait 10 minutes +/- 5 mins and then torque to 20 in-lbs
Wait 30 minutes +/-10 mins and torque to 20 in-lbs
Wait 120 minutes +/- 15 mins and torque to 20 in-lbs
Wait 7 days +/- 4 hours for full cure and perform one final torque to 20 in-lbs.
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