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AWAVE FITTING METHOD FOR THE SEPARATION OF AERODYNAMIC
SIGNAL FROM SHOCK TUNNELS

Luo Changtong WANF Yunpeng WANG Chun JIANG Zonglin
(Key Laboratory of High Temperature Gas Dynamics, Institute of Mechanics, CAS, No.15 Beisihuanxi Road, Beijing 100190, China)

Abstract Accelerometer inertia compensation is a commonly used method for aerodynamic signal processing,
and it has played an important role in the force measurement of conventional shock tunnels. However,
accelerometer inertia compensation has inherent problems. First, signals collected by accelerometers depend on
global displacements, but the signals from the force balance reflect local strain gauges. The global
displacements and local strain gauges are inconsistent in general. Besides that, the phase offset issue and partial
compensation issues could also decrease the accuracy of force measurement. We propose a wave fitting method
in this paper to overcome these difficulties. This method attempts to analyze the balance signal itself. The
balance signal is decomposed into aerodynamic signal, vibration signals and random signal. The proposed
method is applied to experimental data from shock tunnel JF-12. The results show that it can effectively separate
vibration signals to get the desired aerodynamic signal.

Key words shock tunnels, strain gauge balance, aerodynamic force measurement, inertia compensation, signal
separation
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