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FREE-FLIGHT EXPERIMENT OF A CALIBRATION MODEL FOR HYPERSONIC
DYNAMIC STABILITY STUDY

SUN Yingying, Yuan Chaokai, PAN Wenxin, GU Jiahua

State Key Laboratory of High Temperature Gas Dynamics, Institute of Mechanics, C A S, No.15 Beisihuanxi Road, Beijing 100190, China

Abstract Model free-flight experiments were carried out in JF-8A hypersonic impulse type wind tunnel at

Institute of Mechanics, Chinese Academy of Sciences under the Mach number condition of 9.3 to obtain the

pitching damp coefficient for a 10°semi-angle pointed cone, as a calibration model for hypersonic dynamic

stability study. The model movements were recorded by synchronized high-speed photography. Owing to the

successful design and manufacture of the model, during the 28 millisecond qusi-steady flow condition, more

than three cycles of angular motion were obtained. The pitching damp coefficients were derived by parameter

identification using maximum likelihood method from the recorded angular motion of the model. The results

agree well with those obtained from previous experiments under the similar condition. It can be concluded that

the experimental results are reliable, and the developed experimental method and testing system are feasible for

studying dynamic stability.

Key words hypersonic dynamic stability,

impulse type wind tunnel,

model free-flight,

maximum likelihood method, pitching damp coefficient
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