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Dynamics Simulation Analysis of Tiltrotor Aircraft Nacelle Tilt Mechanism

Wang Weidong, Pang Huahua, Wang Bintuan
(The First Aircraft Design and Research Institute, Aviation Industry Corporation of China, Xi’an 710089, China)

Abstract: It is of significant importance to study the dynamic performance of tiltrotor aircraft nacelle tilting
mechanism during nacelle turning from wing aircraft model to helicopter model. Based on the force and kinemat-
ic analysis of nacelle tilting mechanism, the nacelle tilting mechanism multi-body dynamic simulation model is
established on the LMS Motion software platform, every component of nacelle tilting mechanism and its proper-
ty are defined, joints between the components are created, motion drives are defined, external forces and
torques to simulate real working condition are created, to obtain and analyze the major kinematic parameter
curves of nacelle and the interaction forces between nacelle and screw shaft. The results indicate that, with the
increase of nacelle rotation angle, the interaction force between nacelle and screw shaft decreases and then in-

creases, the interaction force between nacelle and wing increases. The results could provide the reference for de-

termining the parameters of tiltrotor aircraft nacelle tilt mechanism,
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Fig.1 Schematic diagram of nacelle tilt mechanism
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Fig.2 Force schematic diagram of nacelle
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Fig. 3 Schematic diagram of tilt mechanism
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simulation analysis
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Fig.6 Rotation angle curve of nacelle
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Fig. 7 Angular velocity and acceleration curves of nacelle
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Fig.8 Stroke curve of screw shaft
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Fig.9 Interaction force between nacelle and screw shaft
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Fig. 10 Interaction force between nacelle and wing
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Table 1 The results comparison of nacelle rotation time
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