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Analysis of Free Vibration of Cycloid Ball Planetary Transmission
Yang Ronggang An Zijun Duan Liying
Yanshan University, Qinhuangdao, Hebei, 066004
Abstract: In order to reveal the inherent characteristics of cycloid ball planetary transmission ac-
curately, a translational-torsional coupling dynamics model of precision ball transmission was pro-
posed. The relative displacement amount of each component was solved with load. Dynamics of differ-
ential equations were deduced, free vibration characteristic equation was given, and the natural fre-
quency and principal modes were obtained. The impacts on the natural frequency of structure parame-
ters was analyzed. Theoretical research was carried out to prove the experiments. The results show
that: the mechanism has system-wide vibration mode, the output shaft stationary vibration mode and
the output shaft torsional vibration mode; the influence of transmission ratio on natural frequency is
uncertain; the output shaft bearing stiffness is a very important parameter of natural frequency that
affects the natural frequency; and the correctness of theoretical deduction is verified by experiments.
Key words: cycloid ball planetary transmission; free vibration; four point engagement; modal a-

nalysis; axial preload
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