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Dynamic stability derivative identification method from
free-to-tumble experiment data in wind-tunnel

WANG Qing

China Aerodynamics Research & Development Center Mianyang 621000 China

Abstract A maximum likelihood method to identify dynamic stability derivatives from free-
to-tumble experiment data in wind-tunnel is developed in the present paper. Simulation ex-
amples show that the identification results of dynamic stability derivatives are slightly affect-
ed by the measurement errors the measurement noises and the nonlinearity of static pitch
moment. On the contrary the results obtained by use of the traditional dynamic stability de-
rivative evaluation method are greatly influenced by them. Finally the free-to-tumble exper-
iment data of some aircraft in wind-tunnel are processed using the maximum likelihood iden-
tification method and the dynamic stability derivatives of the aircraft in the region of 0~
180° ampliftude at M =4.0 and M =6.0 are gained.
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Fig.1 Dynamic stability derivative identification
procedure
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Fig.2 The influence of code layer-building on the results of dynamic stability derivative evaluation and identification
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Fig.3 The influence of measurement noise on the results of dynamic stability derivative evaluation and identification
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Fig.4 The influence of static pitch moment nonlinearity on the results of dynamic stability derivative evaluation and

identification
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Fig.5 The identification results of dynamic stability derivatives for some aircraft
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