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Research on deployment process of gravitational airdrop UAV

CHENG Yuxuan, ZHOU Zhou, WANG Zhengping

(School of Aeronautics, Northwestern Polytechnical University, Xi'an 710072, China)

Abstract; Due to the space limitation of the launching platform, the wings of the space-based gravity delivery UAV
need to be folded before launching. In the process of wing folding and launching, the dynamics model of UAV will
show the characteristics of multiple rigid bodies and multiple degrees of freedom, and the aerodynamic characteris-
tics of UAV are also quite different from that of cruise stage, so the traditional aircraft dynamics modeling method is
no longer applicable. In this paper, the multibody dynamics model of gravitational airdrop UAV is first built based
on the Lagrange equation, and then according to the aerodynamic change on unmanned aerial vehicle in deploying
process, the angle between the wing and the fuselage is introduced as a new variable, the UAV launch phase non-
linear aerodynamic model is established, and through comparison with software calculation results the reliability of
the aerodynamic model is verified. Based on the aerodynamic model and dynamics model, the dynamic response of
UAV deployment process is simulated, and the influence of UAV deployment process on UAV subsequent pulling
stage under the same control instructions is compared, and the dynamics and kinematics characteristics of gravity
launch are studied and explored. Finally, the simulation results are compared with the experimental data, indicating
that the multi-body dynamic model established in this paper can accurately describe the dynamic response of UAV
in the launching stage and the subsequent modification stage, which can provide reference for the technical person-

nel engaged in the design, test and use of related models.
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