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Dynamic characteristics of helicopter under heavy
cargo airdrop condition

CUI Zhenxin, CAQO Yihua

(School of Aeronautic Science and Engineering,

Beijing University of Aeronautics and Astronautics, Beijing 100191, China)

Abstract: In order to study the effect of cargo movement on the helicopter attitude angle
during helicopter heave cargo airdrop, the helicopter CH-53D dynamic model was estab-
lished. And the rationality of the helicopter dynamics model was validated by comparison of
the simulation results of the model with the flight experiment data of the helicopter. Then
based on the helicopter dynamic model, the dynamic model of the helicopter heavy cargo air-
drop process was established by the separation method, and the trim simulation of the heli-
copter in these two airdrop states of hovering and forward flight was carried out. The results
show that compared with the hovering airdrop, the forward flight airdrop has a better atti-
tude maintaining ability. This is mainly reflected in the fact that the airdrop only affects the
helicopter’s longitudinal attitude angle in the forward flight, but has a great influence on

both longitudinal attitude angle and lateral attitude angles in the hovering state.

Key words: helicopter; helicopter dynamic modeling; heavy cargo airdrop;
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Fig. 1 Trim result of the collective pitch to the main

rotor in the forward flight state of the helicopter
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Fig.2 Trim result of the collective pitch to the tail

rotor in the forward flight state of the helicopter
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Fig. 3 Trim result of lateral cyclic control in the

forward flight state of the helicopter
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Fig. 4 Trim result of longitudinal cyclic control in

the forward flight state of the helicopter
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Fig. 7 Trim result of the yaw angel in the forward
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flight state of the helicopter
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Fig. 8 Force analysis on the first stage of

helicopter airdrop
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helicopter airdrop
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Fig. 14  Trim result of the roll angel in the load state
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the main rotor in the airdrop state
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