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Abstract 

Finite element model correlation as part of a spacecraft program has always been a challenge.  For any NASA spacecraft, a 
Coupled Loads Analysis (CLA) is used to predict the coupled system response of the spacecraft and launch vehicle.  The 
accuracy of the CLA is highly dependent on the precision of the frequencies and mode shapes extracted from the spacecraft 
model.  NASA standards require the spacecraft model used in the final Verification Loads Cycle to be correlated by a modal 
test.  Due to budgetary and time constraints, most programs opt to correlate the spacecraft dynamic model during the 
environmental qualification test, conducted on a large shaker table. 

For any model correlation effort, the key has always been finding a proper definition of the boundary conditions.  This paper 
is a correlation case study to investigate the difference in responses of a simple structure using a free-�I�U�H�H���E�R�X�Q�G�D�U�\�����D���‡�I�L�[�H�G�·��
boundary on the shaker table, and a base-drive vibration test, all using identical instrumentation.  The NAVCON Jim Beam 
test structure, featured in the IMAC XXVII round robin modal test of 2009, was s











The effect of directionality on the fixed-base modes of the Sine Vibe results is clear from Figure 9 �– all three test axes are 
required to capture all the fixed base modes.  By contrast, a single reference accelerometer could be used to capture all of the 
free-free modes.    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 8 - Jim Beam Vibe Table Test Configurations.  Clockwise from Bottom Right: X-Axis, Y-Axis, Z-Axis 

Figure 9 - Sine Vibration Test, Channels 6X, 2Y, and 3Z 






