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Fig.1 Rotor and fuselage coordinate system
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Investigation of the Influence of Pitch/Lag on Helicopter Air
Resonance Stability

. 1 . . 2 . 2 . . 1
Xue Haifeng , Xiang Jinwu™ , Zhang Xiaogu™ ,Li Shuqiang
(1. Naval Aeronautical Engineering Academy Qingdao Branch, Qingdao, Shandong 266041, China;
2. School of Aeronautics Science and Technology, Beihang University, Beijing 100083, China)

[ Abstract] The influence of pitch/lag coupling on helicopter air resonance is investigated by the methods of
multi-blade coordinates transformation and complex coordinates transfer in this paper. First, helicopter air
resonance equations of motion considering pitch/lag coupling is derived, related analysis model and calculation
programs are built to study the effect of pitch/lag coupling on helicopter air resonance through the eigenvalue of the
system. Second, through the eigenvector and the analysis of the approximate expression of mutual excitation of
different degrees of freedom, the explanations of the helicopter air resonance considering pitch/lag coupling are
explicated. The results indicated that the positive pitch/lag coupling can restrain the instability of helicopter rotor/
body coupling system and the system becomes strongly stabilized in the case of considering flap/lag structure
coupling and pitch/lag coupling together.

[ Key words| helicopter; dynamics instability; helicopter air resonance; pitch/lag coupling
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