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NUMERICAL STUDY OF THE EFFECT OF FORCED PITCHING OSCILLATION ON
ROLLING CHARACTERISTICS OF VEHICLE Y

Chen QP Chen Jiangiany Yuan Xianxu Xie Yufei
(Computational Aerodynamics Institute of China Aerodynamics Research and DevelopmentMienteang621000,Sichuan China)

Abstract The vehicle may be induced uncommanded oscillation by the disturbance of the gust, this phenomenon would
increase the risk of the flight. To study the influence of forced pitching oscillation on rolling characteristics of a square
cross section vehicle, the loose couple technique of rigid body dynamic equations and Navier-Stockes equations wer
developed, and then the steady rolling aerodynamic characteristics, free rolling characteristics &edttbétching
oscillation at diferent frequencies on rolling characteristics of the aircraft were studied. The steady results showed that
there was a critical attack angle about 13° existing in the free rolling motion, when the attack angle was lower than the
critical attack angle, the vehicle was in rapid rolling motion, and when the attack angle was greater than the critical attack
angle, the rolling motion was convergent. The results also showed that, the forced pitching oscillation would decrease
the level of rolling static instability (stability) as the vehicle was static instable (stable), and increase the level of rolling
dynamic stability no matter the vehicle was stable or instable. In the influence of high frequency pitching oscillation, the
rolling motion can be convergent even if the vehicle was static instable.
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