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Kinematics and dynamics simulation of thrust reverser

CHEN Yongqin', HE Jie', SU Sanmai®
(1. School of Mechano-Electronic Engineering, Xidian University, Xi’an 710071, China;
2. School of Power and Energy,
Northwestern Polytechnical University, Xi’'an 710072, China)

Abstract: In order to study the kinematics and dynamics characteristics of cascade type
thrust reverser, the mechanism was simplified and the kinematics and dynamics mathematical
model of thrust reverser was established according to the motion principle. Taking displace-
ment of translating sleeve and pneumatic load of blocker door as the input, the displacement,
velocity and force characteristic of thrust reverser were simulated, and the trajectory of fea-
ture points and the thrust reverser load force under different size parameters were compara-
tively analyzed. The results showed that: the kinematics and dynamics simulation results
were in conformity with the real working process. When the mechanism parameters of thrust
reverser were selected unreasonably, the interference phenomenon occurred between compo-
nents. The change of components parameters had a remarkable influence on the maximum
load force; when the length of the AC segment of blocker door increased by 6% and the CB
segment decreased by 9% , the positive maximum load force increased by 19.53% and the
negative maximum load force increased by 12. 67%. The model and research results can pro-
vide a reference for the kinematics and dynamics analysis and optimization design of the

thrust reverser structure.
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Fig. 4 Force diagram of blocker door drag link
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Fig. 5 Displacement curve of translating sleeve
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thrust reverser
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Fig. 7 Velocity curves of main components of thrust reverser
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Fig. 8 Trajectory curves of thrust reverser featured

points at design parameters status
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Fig. 10 Aerodynamic load curve of blocker door
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