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Abstract: An accelerated vacuum life test for solid-lubricated bearing assemblies of the scan mecha-
nism in a space camera was performed to obtain their working life. The working life of MoS, solid
based solid lubrication bearing assembly under a small angle oscillation was researched. The continu-
ous oscillation of 4 pairs of bearings at =6°was simulated and tested. During the life test, the friction
moment, the current of motor and the temperature rise of bearings were inspected to estimate their
running states. The experiments show that the life test has run very well, the working life of the
bearing assemblies is 6. 2>X 10" times. The dimensional precision and running accuracy of the bearings

were measured after life test, and then the dissection analysis of the bearing assemblies was also
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taken. The results indicate that the dimensional precision and running accuracy of the bearings are the

same as that of the life test and the lubrication condition of the bearings is good. These results validate

that the working life of solid-lubricated bearing assemblies satisfies the requirement of task in orbit. It

provides technological supports for the long life design of solid-lubricated bearing assemblies for scan

mechanisms of space cameras under smaller angle oscillation.

Key words: space camera; scan mechanism; solid-lubricated bearing; MoS,; oscillation, accelerated
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Tab.1 Main parameters of bearing

R 71916
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R SR @110 mm

i 7K 58 B 16 mm
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Fig.1 Friction moment curve of life test of bearings assembly
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Tab. 2 Test result of bearings (pm)
S I 5 fi £ Adup A Dy, AB, AC, K Sha Ke Sea
’ i 7R St 23°~27°  0~—7 0~—8 0~—150 0~—150 <4 <5 <6 <6

33 26°31’ —1.5 —5 —11 —16 2 3 2 5

14 26°31' —0.5 —4.5 —14 —17 2 4 2 6

40 25°2' +0 —2.5 —24 —21 2 3 2 6

- 20 25°46' +0 —2 —15 —39 2 3 2 5
T\ aw HIL

HJ 23 25°1' —2.5 —4 —10 —39 2 3 2 6

26 25°1' —3 —2.5 —10 —20 2 3 2 4

13 24°56’ —1 —4 —25 —15 2 4 2 6

29 24°36' —1.5 —3 —11 —17 2 4 2 6

33 26°31' +0 —6 —13 —19 2 3 2 4

14 26°31' +0 —5 —17 —21 3 4 2 3

40 26°12' +0 —3.5 —26 —25 2 4 2 3

20 25°46' +0 —4 —17 —43 2 3 3 4
I

o 23 25°48' -1 —y —13 —43 2 3 3 5

26 25°1' —1.5 —2.5 —13 —22 2 3 3 5

13 25°20' —2.5 —5 —28 —19 2 3 2 5

29 25°0" —2.5 —4.5 —13 —20 2 4 2 6
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Fig. 2 Outer and inner race of bearings after vacuum

life test
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Fig. 3 Bearing balls after vacuum life test
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Fig. 4 Bearing retainer after vacuum life test
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Fig.5 SEM photograph of wear debris after vacuum

life test
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Tab. 3 EDS elementary analysis on wear debris

after vacuum life test (wt%)
ok .
C O S Mo Au Fe Al Si

4

1# 41.66 12.52 10.04 22.06 11.38 0.92 0.70 0.73
2% 13.95 6.60 21.28 38.79 18.84 0.30 0.23 \
3% 13.57 6.90 18.8841.0819.42 \ 0.15 \
4% 11.55 8.41 20.7140.36 18.95 '\ \ \
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Fig. 6 SEM photographs and EDS elementary analy-

sis of bearing outer race
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Fig. 7 SEM photographs and EDS elementary analy-

sis of bearing inner race
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Fig. 8 SEM photographs and EDS elementary analy-

sis of bearing ball
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