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Shock Tunnel Direct Force Measurement and Signal Compensation Technology

YAO Wenxiu ZHANG Chen-an CHEN Wenlong and WANG Famin
(State Key Laboratory of High Temperature Gas Dynamics, Institute of Mechanics, C A S, No.15 Beisihuanxi Road, Beijing 100190, China)

Abstract The shock tunnel direct force measurement is a key note technology in hypersonic experiments. Due to the high
aerodynamic load and very short time of measurement, the impulse response of the model and support system will affect the
measuring balance signals significantly. The authors used acceleration sensors to gather the acceleration signals of the
measuring balance, and compensate the force signal with spectral subtraction method. A blunt cone with the half-cone angle
of 9 degrees and a standard hypersonic model were verified with this technology. Experimental results show that the force
signals with strong interference were compensated to be a reasonable shape, the experimental results agree well with

theoretical solutions or numerical results.

Key words shock tunnel, force measurement, signal compensation, spectral subtraction



