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Abstract: For the problem that there is no failure data to use in momentum wheel’s life
prediction, a model of the degradation of momentum wheel’ bear temperature was established
using Wiener process with drift. At the same time., considering of the uncertainty which
was made by the process technics and manufacturing error, the drift and the diffusion param-
eters were described as stochastic variables, and the bias correction estimate was obtained u-
sing bootstrap method. And then, the sample path was simulated based on the established
model. At last, the life prediction and residual life prediction were performed at the uncer-
tain failure threshold. The model provides a method for the degradation modeling and life
prediction of momentum wheel, and the theory and method can be generalized for the degra-

dation modeling and life prediction of some similar high reliability and long life products.
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Fig. 1 Changing trend of bearing temperature

of some momentum wheel
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x1 HERTEEHMBETHES
Table 1 Time changing trend of the momentum wheel’s reliability
A 1] ¢/d 200 400 600 800 1000 1200 1400
A5 R 1 0.99999 0.99999 0.99999 0.99989 0.9995 0.99849
B ] ¢/ d 1600 1800 2000 2200 2400 2600 2800
AHE R 0. 996 54 0.99338 0. 98885 0.98291 0.97558 0. 96693 0.9571
a1/ d 3000 3200 3400 3600 3800 4000 4200
A EEFE R 0. 94621 0.93441 0.92184 0.908 64 0.89492 0.8808 0.86174
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Table 2 Time changing trend of the momentum wheel’s reliability after 1000 days running
) ¢/d 200 400 600 800 1000 1200 1400
AR R 0.99961 0.9986 0.99665 0.99349 0. 98896 0.98302 0.97569
) ¢/d 1600 1800 2000 2200 2400 2600 2800
AEEREE R 0.96704 0.95721 0.94631 0.93451 0.92194 0.90874 0.89502
i a] ¢/d 3000 3200 3400 3600 3800 4000 4200
nEEE R 0.8809 0.86183 0. 84987 0.83516 0.82038 0.8056 0.79087
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