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Uncertainties establishment method of friction moment on rolling

bearing based on Bayesian theory and robust theory
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Henan University of Science and Technology, Sanmenxia Henan 472000, China;

2. Automotive College, Sanmenxia Polytechnic, Sanmenxia Henan 472000, China)

Abstract: A method on basis of Bayesian theory and robust theory was proposed to solve
uncertainties of time series data on unknown distribution. The method combining with median and
Huber M estimate was used to analyze robust property of time series data and establish prior distri-
bution on Bayesian theory. Uncertainties were established by inferring from prior distribution and
distribution function on time series data. At the significance level 0—0. 1 range, for studies of
friction torque of rolling bearing, the method determined boundaries value and confidence level of
friction torque, and established prior distribution on Bayesian theory. Compared with classic sta-
tistics, the method distinctly increased evaluation accuracy 0—50% under the same confidence

level. Application significance of the method lied in taking robust data to establish prior distribution,
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and provide a establishment method of prior distribution on Bayesian theory; adopting the me-

dian and Huber M estimate method to determine confidence level and boundary value could re-

duce errors of subjective factors, and provide a theory to establish uncertainties on unknown

distribution.

Key words: Bayesian theory; robust theory; rolling bearings; friction torque;

uncertainties
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Table 2 Prior distribution parameters of the friction

torque on 1-10 sets HKTA rolling bearings

No. a, 7/(uN+m) v,/(uN+m)
1 0.1 0.469 139 0.025 3870
2 0 0.468 772 0.024 227 9
3 0.1 0.502 728 0.074 691 0
4 0.1 0. 602 863 0.032 147 0
5 0.1 0.574 911 0.017 044 0
6 0.1 0.145 081 0.020 592 0
7 0.1 0.159 120 0.024 559 0
8 0.1 0.294 858 0.024 2430
9 0.1 0.581 222 0.0151790
10 0.1 0.636 710 0.029 794 7

#x3 1~-10EHKTARMABEEBENERTRSHSH

Table 3 Posterior distribution parameters of the friction

torque on 1-10 sets HKTA rolling bearings

No. 7 /(uN+m) o /(pN+m)
1 0.470 102 0.014 3757
2 0.465615 0.024 227 9
3 0. 503 583 0.011828 2
4 0. 604 370 0.017 3412
5 0.576 635 0.009 789 17
6 0. 145 081 0. 020 592
7 0. 159 440 0.013 793
8 0.296 702 0.014 657
9 0. 582 850 0. 008 550 83
10 0. 639 096 0.029 794 7
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Table 4 Uncertainties of the Bayesian method of
the friction torque on 1-10 sets HKTA

rolling bearings

AN AE B
No.

M,/(u)N+m) P/% U./(pbN+m)

1 0.470 102 90 [0.470079,0.470 126]
2 0.465615 100 [0. 344 718,0. 586 513]
3 0. 503 583 90 [0.463 000,0. 543 560]
4 0.604 370 90 [0. 545 740,0. 663 002]
5 0.576 634 9 90 [0.543 537,0. 620 234]
6 0. 145 081 90 [0.128 558, 0. 164 669]
7 0. 159 440 90 [0.136 681,0.182 199]
8 0.296 702 90 [0.272 517, 0. 320 887]
9 0. 582 850 90 [0.553 940,0. 611 762]

10 0.639 096 90 [0.490 420,0.787 771]
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Table 5 Uncertainties of the classic statistics of the
friction torque on 1-10 sets HKTA

rolling bearings

AN

No.
Cy/(pNem)  C,/% Cp,/(pN+m)
1 0.470 103 90 [0.421497,0. 518 709]
2 0.465 615 100 [0. 344 718,0. 586 513]
3 0.503 584 90 [0.463 000,0. 543 560]
4 0.604 371 90 [0. 545 740,0. 663 002]
5 0.576 636 90 [0. 543 537,0. 620 234]
6 0.148 351 90 [0.109 821,0. 186 881]
7 0. 159 440 90 [0.113 922,0. 204 958]
8 0.296 702 90 [0. 248 333,0. 345 071]
9 0.582 851 90 [0. 553 940,0. 611 762]
10 0.639096 90 [0.490 420,0. 787 771]
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