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A Wear Failure Model for Solid-lubricated Ball Bearings
of Spacecraft Mechanisms

LI Xinli LIU Zhiquan YU Jin
( China Academy of Space T echnology, Beijing 100094, China)

Abstract: T he formulae of contact stress and sliding velocity of solid-lubricated ball bearings are
deduced by H ertzian contact theory and kinematics of ball bearing. A wear failure model of solid-
lubricated ball bearings is established based on such analysis which concludes that the wear of sok
id lubrication film is the main cause of failure for solid-lubricated ball bearings of spacecraft mech-
anisms. The test data obtained prove that the failure model is useful to guide the accelerated life
test for solid-lubricated ball bearings of long life spacecraft mechanisms.
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Table 1 Life test data of ball bearings
J /N »b) /MPa o /(t/ min) Ty /h / (x/ min)
1 25 650 3 120 1483 1 07x 107
2 50 816 3 240 581 0 84x 107
3 150 1167 380 294 0 67x 107
4 200 1279 80 2514 1L 21 107
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Table 2 Life prediction for NO 1 bearing
1# 1#
j T; /h pb) /MPa | @ /(r/min) M c d T /h T /h
581 816 3 240
294 1167 380 14 807 0 Q1270 . 3849 1 564 1 483
2514 1279 80
2 L1 T = ’
1564 h, Ti= 1483 h
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