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USING RAYLEIGH-RITZ METHOD TO SOLVE FREE OSCILLATION
OF A LIQUID DROP IN ZERO GRAVITY

Xia Hengxin' Baoyin Hexi® Zheng Ya'

(1. School of Mechanical Engineering, Nanjing University of Science and Technology ,Nanjing 210000, China )

(2. School of Aerospace, Tsinghua University, Beijing 100084  China)

Abstract Due to absence the gravity, an ideal spherical liquid drop can be formed in the space environment
that is useful for some experiments like space liquid science and on-orbit material composing. But the coupled vi-
bration with its supporting structure may cause an undesirable distortion of the drop, so understanding its oscilla-
tion characteristic is essential. Using Rayleigh-Ritz method, this paper investigated the free oscillation of a liquid
drop in zero gravity environment, and presented the natural frequencies and modes of the drop oscillation. Al-
though some researchers have studied the same problem using dynamical condition on a drop surface, the energy
method can provide a way to further study the liquid-structure coupled vibration in the zero gravity space environ-
ment because the energy method is usually adopted to deal with the vibration of more complicated coupled sys-
tems.
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