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Fuzzy prediction of rolling bearing friction tor que using inf or mation
poor system theory
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Abstract : Friction torqueof rolling bearings with uncertain fluctuation belongsto a poor
information system ,wherein both probability distribution and trend are unknown. Thisim-
pedes small sample analysis and overall understanding of friction torque of rolling bearings.
For this end, empirical probability densty function and fuzzy prediction model of rolling
bearings for space applications were proposed, and upper boundary of mean friction torque
and maximum friction torque were predicted, starting from small samples based on f uzzy- set
theory. Experimentson friction torque parameters of two kinds of rolling bearings HKTA
and HKTB show that , at the 99 % 100 % confidence level , errors between resultsof predic-
tion and experiment are very small , maximum absolute error isonly 0.081 1 unit , and maxi-
mum relative error isonly 10. 165 %, which could satis'y the requirements of gpace engineer-
ing.
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Table 1 Experiment results of friction torque parameters
i HKTA HKTB
Mwi Ma Mwmi Ma
1 0.4701 1.0001 0.3305 0.8515 6 10
2 0.4656 1.0514 0.5411 0.7274
HKTA ,Mumi
3 0.5036 1.2190 02726 0.6306
0.6391 ,Mq
4 0.6049 1.0732 0.2970 0.5058
1.2964.
5 0.5766 10732 0.6628 0.8452
6 0.5817 1.1012 0..1699 0. 3088 &0
7 0.6378 1.0992 0.1566 0.2726
HKTB , Mwi
8 0.5934 1:2913 0.2807 0.3734
0.6863 ,Ma
9 0.5809 1.2035 0:4830 0.6184
0.7978.
10 0.6391 1.2964 0.6863 0.7978
2 ( 15

Table 2 < Prediction results of friction tor que parameter  based on experiment data of bearings No.1 5)

Pl %
Mwmu May

HKTA 100 1 0.6049 1.2921
2 0.6049 1.2921

3 0.6049 1.2921

99 1 0.6016 1.2593

2 0.6013 1.2849

3 0.6013 1.2756

HKTB 100 1 0.6628 1.0181
2 0.6522 1.0180

3 0.6471 0.8789

4 0.5886 0.8727

5 0.5844 0.8606

99 1 0.6447 1.0180

2 0.6423 1.0172

3 0.6354 0.8778
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3

Table 3 Analysisfor errors between prediction results and experiment results

Pl % L Mwmu Ma
! % ! %
HKTA 100 3 5.351 0.0342 0.332 0.0043
99 3 5.915 0.0378 1.604 0.0208
HKTB 100 1 3.424 0.0235 27.613 0.2203
2 4.969 0.0341 27.600 0.2202
3 5.712 0.0392 10. 165 0.0811
4 14.236 0.0997 9.388 0.0749
5 14.848 0.1019 7.872 0.0628
%9 1 6.061 0.0416 27.600 0.2202
2 6.411 0.0440 27.501 0.2194
3 7.417 0.0509 10.028 0.0800
2 3 L
HKTA L ; . )
HKTB L . ,
L ; ,
Mwmu ) !
Mau . L=3 4 ,
. L=3
, L , , n
L=3 \, 3 , 9% 100 % , ,
, ’ 0.0043
. HKTB 5
, 10. 165 %); )
, 0.0811 , . L
1/ 80. , L ., L =
3
P=99% 100 %, , P,
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