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Study on the Life Test of Solid-Liquid Composite Lubrication of Harmonic Reducer

in Lunar Environment

ZHENG Zongyong', ZHANG Zhifang’, FANG Mengsheng’, WANG Changliang®,
ZHANG Chongfeng’, WANG Zhiyi'
(1.Shanghai Aerospace System Engineering Institute, Shanghai 201109, China;
2.Shanghai Academy of Spaceflight Technology, Shanghai 201109, China)

Abstract: The failure mechanism and life influencing factors of harmonic reducer are studied, and the lubrication
mode of harmonic reducer is improved. The solid-liquid composite lubrication characteristics and the lunar environment
adaptability are analyzed, and life tests for the harmonic reducer with solid-liquid composite lubrication are carried out.
The harmonic reducer with solid-liquid composite lubrication has passed the on-orbit lunar surface assessment and
verification. It provides a theoretical and experimental basis for the determination of the lubrication technical state of the
harmonic drive reducer of the lunar rover mechanism and also a new design idea for the subsequent lubrication technical

state of other spacecraft mechanism.
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Fig.1 The torsional stiffness curve of harmonic reducer

e e | e
AR I i £k

I

YA/ (")

before and after life test
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Fig.2 Appearance pictures of components after life test
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Fig.4 Grease coating state of flexspline
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Fig.5 Torsional stiffness curve of solid-liquid composite

lubrication harmonic reducer before and after test
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