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Whirling response analysis of a cable on solar array
under single-axial swept frequency excitation

HUANG Tieqiu', YAN Shaoze’

(1. School of Mechanical, Electronic and Control Engineering, Beijing Jiaotong University, 100044 Beijing, China;
2. Dept. of Precision Instruments and Mechanology, Tsinghua University, 100084 Beijing, China)

Abstract; To find the reason of limiting hole fracture and over-expected vibration amplitude on the mechanical
environmental test to a Close Cable Loop ( CCL) under only single-axial inner-plane swept frequency
excitation, the finite segment method of multi-body dynamics was introduced to model and simulate the cable
system with a concentrated mass and a position limiting hole, the cable vibration response and the contact force
in limiting hole were obtained. The results showed that the vibration response started from inner-plane vibration
to outer-plane vibration and to continuous rotational vibration. Cable vibration amplitude enhanced continuously
due to rotational vibration process, and attenuated suddenly. The response process and vibration amplitude was
coincided with the test. Continuous rotational vibration under swept frequency excitation is the key reason for
the problem of fractures.

Keywords : solar panel; steel string; rotational vibration; finite-segment method ; multi-body dynamics; swept
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