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Fig.1 Force analysis of carrier based aircraft

arresting landing
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Fig.2 Cable force analysis of arresting cable
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Fig.3 Configuration of arresting cable
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Fig.4 Arresting cable model
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Table 1 Properties of cable
SRR 155 B
R ER/m D 0.04
AR 2R RE/ (kg/m®) p 7800
FPHREEE /m d 30
A AR A B /m / 100
PP /GPa E 105
PP LA A4 B /m AL 0.1
FERHZR Al TN 1/ MPa 7, 15915
FPRTKE SN T, 20000
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Table 2 Properties of bushing element

Jr i WIEE 2 K FHLJE F &k

Ligvl] kyy = ky, = 4.3422 X 10°N/m ¢1y = =5000(N - s/m)
EALy kyy = 1.1289 x 10°N/m ¢53=5000(N - s/m)
25l kyy =kss=2302.9(N-m/(°)) iy =5 =50(N-m-s/(%)
kG kg =1771.47(N-m/(°)) o6 =50(N-m-s/(°))
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Table 3 Properties of carrier aircraft
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Fig.6  Arresting cable tension forces
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Fig.7 Velocity signal of carrier aircraft
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Fig.8 Displacement signal of carrier aircraft
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Table 4 Error of the cable tension forces

considering kink wave
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Fig.12  Bending characteristics of the arresting cable Fig.14 Configuration of arresting cable considering kink wave
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Fig.15 Improved cable force identification results
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Table 5 Comparison of identified cable tension forces at the

initial stage before and after the improvement
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Research on Identification Method of Arresting Cable Force for Carrier Based
Aircraft Arresting Landing

Wang Tao, Huang Danyu, Chen Guoping, He Huan

State Key Laboratory of Mechanics and Control of Mechanical Structures, Nanjing University of Aeronautics and
Astronautics, Nanjing 210016, China

Abstract: The safety of arresting cable is one of the key factors for carrier based aircraft's safe landing on aircraft
carrier. Aiming at the arresting and landing process of carrier based aircraft, a cable force identification method based
on acceleration of carrier aircraft is proposed. Firstly, according to the dynamic relationship between the carrier aircraft
and the arresting cable, the transmission path of arresting cable load is determined to realize the indirect identification
of arresting cable force. Then, the cable force identification method is improved by considering the kink wave
characteristics of the arresting cable. Finally, a discrete arresting cable model is established by using multi-body
dynamics software MSC. ADAMS, and the acceleration based cable force identification method is analyzed and
verified. The results show that the average error of arresting cable force identification can be controlled within 5%.

Key Words: carrier aircraft; arresting cable; multi-body dynamics; identification of the cable force; kink wave
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