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Table 1  Parameters of the flexible wing

. Length Width Flastic Poisson’ s Density
Material Jm /m Modulus Rati /(kg/m)
/Gpa atio ¢/m
SiC 2.4 1.2 410 0.14 3100
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FHEER S0CeVA RS HUNR 2 Fs.
R2 ARMRESH

Table 2 Parameters of the torsion bar

. Elastic o,
Material Length Radius Modulus Ponsso'n s
/m /m Ratio
/Gpa
50CrV4 1.5 0.025 207 0.29
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Fig.4 Deployment process of the folding wing
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Fig.8 Deployment dynamic response of the folding wing
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DEPLOYMENT DYNAMICS OF A HYPERSONIC FOLDING WING *
Cai Zhengzheng Sun Jialiang" Jin Dongping
(State Key Laboratory of Mechanics and Control of Mechanical Structures ,College of Aerospace
Engineering , Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)
Abstract In order to meet the requirements of different flight missions, the flexible wings of the folding-wing

aircrafts can be folded or deployed during the flight. As one of the key aspects of folding-wing aircrafts, success-
ful deployment and locking of the folding wings matters. Hence, in this work, the passive deployment dynamics
of a hypersonic folding wing is studied. An accurate dynamic model is established and the parameters for deploy-
ment is investigated for the purpose of reducing the shock vibrations of the folding wing after deployment. Firstly,
a flexible multibody dynamic model of the folding wings is established via the absolute nodal coordinate formula-
tion (ANCF) , which can accurately describe the large rotations and large deformations of the folding wings. The
piston theory is utilized to derive the aerodynamic forces of the folding wing during deployment. The generalized o
algorithm is used to solve the system dynamic equations. Secondly, the influence of the deployment torsion bar,
the retarding spring, and the flight attitude on the dynamic response of the folding wing is studied. The system

parameters are optimized to effectively reduce the shock vibrations of the folding wing.

Key words folding wing, deployment dynamics, flexible multibody system dynamics, absolute nodal coor-

dinate formulation, piston theory

Received 1 January 2021 ,revised 31 March 2021.
# The project supported by the National Natural Science Foundation of China (12002153 ), the Natural Science Foundation of Jiangsu Province
(BK20200434) , and the Fundamental Research Funds for the Central Universities ( NS2021003)

F Corresponding author E-mail ; sunjialiang@ nuaa. edu. cn



