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Theoretical Study on Force Measurement Interfered by Vibrations of Elastic System in
the Impulse Wind Tunnel

MENG Baoging HAN Guilai JIANG Zonglin
( Key Laboratory of High Temperature Gas Dynamics, Institute of Mechanics, C A S, No.15 Beisihuanxi Road, Beijing 100190, China)

Abstract Aerodynamic measurement is one of the key techniques of shock tunnel. The impulse forces during
the startup process will cause the vibrations of dynamometric system, so vibration signals will distort
aerodynamic signals. This paper simplifies the dynamometric system to a uniform cantilever beam. Based on
free and forced vibration properties of systems, dynamometric interference distribution caused by vibration has
been studied by vibration theory. Studies of free vibration focus on dynamometric interference distribution of
the single mode. Results show that not all modes will cause disturbance to dynamometric signals. Future studies
show that there may be some problems for acceleration compensated method, for instance , modes that should
be compensated may be ignored and vice versa. Studies of forced vibration focus on dynamometric interference
distribution among modes. Analysis shows that it is related with section's location, types of loads, load position.

Key words shock tunnel, aerodynamic forces, vibration interference, vibration theory, interferential signal
separation
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