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Abstract: A method for predicting the residual life of coated self-lubricating spherical bearings based on
convolutional neural network (CNN) and long-short term memory neural network (LSTM) was proposed. Firstly,
the failure features of the friction torque signal of the spherical bearing was extracted by CNN. Then the torque
signals processed by principal component analysis (PCA) and filtering were input into LSTM neural network for
training to obtain the life prediction model of coated self-lubricating spherical bearings, which enabled accurate
predictions of the bearing residual life. Finally, based on the accelerated life tests, the reliability of coated self-
lubricating spherical bearings was evaluated using a two-parameter Weibull distribution model. The results
indicate that coated self-lubricating spherical bearings can maintain long-term stable work at high reliability
levels (90%) under light load and low frequency.

Keywords: coated self-lubricating spherical bearing; convolutional neural network; long-short term memory
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Fig. 2 Flow chart for life prediction of coated self-lubricating
spherical bearings
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Table 6 Fitting test of bearing wear life distribution under
different accelerating stresses

JNIE W 71/N| Weibull5) 4 P{H | Anderson-Darling i
100 >0.250 3.159
200 >0.250 2918
300 >0.250 3.116
500 >0.250 2.971
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(maximum likelihood estimation, MLE) i) Z % {iti 11
B2 R T B FE 2R M To Al 1325 (best linear unbiased
estimation, BULE)""", [l 1tk 7% SC7E 6 35 il 7K 1
A EE VPl 3B MLE Xt Weibull 43 7 1 5 o
WS HEAT AT, AR 7, Hob o m H AT A G
P, g R 06 45 S — 2 2 NI o e
VARN 0L OV ORI N da ol e AT 8% )
A B

F7 FEMENATHATSEEERSHEITE

Table 7 Estimates of reliability model parameters under
different acceleration stresses

AN F/N JEARS Hom REZ%
100 7.72 157 100
200 9.49 81260
300 8.56 55813
500 8.27 38 766
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Fig. 7 Reliability curves of coated self-lubricating spherical
bearings under different acceleration stresses
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Fig. 8 Fitted curve of acceleration life model for coated self-
lubricating spherical bearings
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