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One-piece strain gage force balances have been developed at NASA Langley 
Research Center for use in the National Transonic Facility (NTF). This was accom- 
plished by studying the effects of the cryogenic environment on materials, strain 
gages, cements, solders, and moisture proofing agents, and selecting those that 
minimized strain gage output changes due to temperature. In addition, because of 
the higher loads that may be imposed by the NTF, these balances are designed to 
carry a larger load for a given diameter than conventional balances. Full cryogenic 
calibrations have been accomplished, and wind tunnel results that were obtained from 
the Langley 0.3-Meter Transonic Cryogenic Tunnel were used to verify laboratory 
test results. 
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BALANCE LOAD vs DIAMETER 
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0 TEMPORARY BONDING 

. DATA ACQLd SITION AND MATCHING 

. DISBONDING AND INSTALLATION 
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NTF-101 BALANCE 
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0.3m CRYOGENIC WIND TUNNEL TEST RESULTS 
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CONCLUSIONS 

a MATERIALS HAVE BEEN SELECTED FOR CRYOGENIC USE 

0 GAGING TECHNIQUES HAVE BEEN DEVELOPED TO MINIMIZE 
TEMPERATURE INDUCED OUTPUT 

0 MATERIALS AND TECHNIQUES HAVE BEEN VERIFIED IN 
CRYOGENIC WI ND TUNNEL TESTS 


