4538 % 46 4 M & ¥ 4l Vol. 38 No. 6
2017 46 H Chinese Journal of Scientific Instrument Jun. 2017

REPHAERIREERATEEST

LHEH Rt R EET
(1. WRRHORAYL TAREBE 9 PH 4710035 2. JfRgRkEOR: HUARCK & ok il T je A U R BB bl 360 471003)

& DUBEIE ) A0 R LS 5 B )P 90 A VR Bl R IR AR HA ) 1 g 3 e bR 00 0 B ] 7 371 43 B A B ST ARAE JF 915 36 KOG
R X RGS e i R A BRI R LS S AT HE R, 43 B S ARAE e B A DC S 08 17 3 B A5 K 5 AR B A 7K B /N F
HARB I PR R E MRG0 o ARG R T 43 85t B 1 B PRl | P e M e vy O304 B8 bR B, 2 T o) IO K A5 7T AR IRLA
THIX ] FEfEr TS R AL HE A0 S5t 8 ) SR B, 5 R T b ol A S AT T R, S A T VR S il 7 ek R T R v AR I R
15 ELZ 0] 5 IR GG W 5T 36 B - 4 ASE 280 v B S W gl a4 i M BB AR Ik S TS 1 , A U e FL R e R e sh Ak B s 1k
BB [R] PP 37 )

KRR TR SR RRUE s TR s IO A AR

hE4 %S, THI33 XEFRIRE: A EXRGEZERSEKG: 510.40  460.99

Stability and reliability analysis of rolling bearing performance
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Abstract: The operation condition of rolling bearing performance is describled using time series of the friction torque current signal,
which are segmented to establish intrinsic sequences. Based on grey relation, each section of the friction torque signal is sorted to match
the intrinsic sequence, as a result, the grey confidence level is acquired. The grey confidence level is used to determine the extent of
stability on bearing performance. Via bootstrap resampling for the segmented data, the probability density function is calculated by using
the maximum entropy method, and estimated interval is obtained according to the corresponding grey confidence level. Relying on the
counting process, the raw information of variation intensity is simulated. The reliability function is constructed with the Poisson process to
real-time monitor the reliability evolution of rolling bearing. Simulation cases and experimental test show that the proposed model can
truly monitor the stability and reliability of bearing running performance, and effectively deal with the time series with strong fluctuation
and varied trend.
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Table 4 Reliability information of normal distribution

time series

PGS PEREKEILY,, Xy ] AESERE 0 TR R/%
D, [198.610, 201.304] 0.007 85 99.22
b, [200.235, 204.432] 0.202 40 81.68
b, [200. 125, 189.217] 0.139 95 86.94
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Fig.3  Friction torque time series of bearing A
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Table 5 Analysis results of stability and reliability of

bearing A
A OKESS VA AR S LIERS
B3 K Py, XE[X, Xy SR 6 Ry i/ %
D, 96.675 239.221, 243.305] 0.028 55 97.19
D, 96. 300 238.407, 243.027] 0.03525 96. 54
D 95.155 242.781, 246.136] 0.044 00 95.70
D 96. 665 242.858, 246.225] 0.028 45 97.20

[
[
[
[
@, 95.980 [242.379,246.666] 0.03675  96.39
[
[
[
[

Dy 96.670 240.019, 244.373] 0.027 70 97.27
D, 96.080 240.951, 244.962] 0.029 05 97.14
@b, 89.880 240.557, 243.202] 0.092 80 91.14
@D, 89.870 241.713, 245.176] 0.092 15 91.20
D, 94.585 [242.21,245.933]  0.049 95 95.13
D, 96.015 [238.928, 244.033] 0.035 85 96.48
D, 92.735 [243.156, 245.877] 0.065 75 93.64
D5 93.215 [237.718, 241.622] 0.057 15 94.45

WS AXEFR 1, P, o F1 P, BB AE K230
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Fig.4  Friction torque time series of bearing B
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Table 6 Analysis results of stability and reliability of

bearing B
AL IKEE VAl X (8] 5 5 CIE 323
¥ 5 K- P, ; [X, Xy I 6 R, /%
D, 98.795 [196.959, 201.008] 0.010 85 98.92
D, 99.450 [197.006, 201.695] 0.004 70 99.53
D, 93.070 [193.769, 196.281] 0.066 95 93.52
D 99.358 [195.864, 200.889] 0.004 30 99.57
@D, 95.920 [197.081, 199.821] 0.037 45 96.32
Dy 95.065 [196.645,199.292] 0.043 80 95.71
D, 96.670 [199.455,201.703] 0.025 00 97.53
D, 96.710 [201.120, 203.775] 0.029 55 97.09
[ 97. 145 [196.967, 200.256] 0.024 65 97.57
b, 99.400 [197.038, 200.884] 0.003 90 99. 61
[ 91.560 [198.741, 196.044] 0.074 85 92.79
D, 99.192 [196.616, 200.229] 0.005 95 99.41
D 96.470 [195.795, 200.264] 0.029 70 97.07
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Fig.5 Friction torque time series of bearing C
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Table 7 Analysis results of stability and reliability of

bearing C
PR OKESE PPA ApSiam  AJEEE
Kol K Py, XIRILX, Xy] e Ry /%

D, 99.033 198.704, 203.177] 0.006 45 99.36

@D, 93.315 200.178, 204.411] 0.062 75 93.92

D 82.520 190.365, 192.474]  0.158 30 85.36

D 89.220 189.104, 191.139] 0.093 40 91.08

D, 96.300 188.800, 186.591 ] .033 90 96.67

Dy 93.800 190. 170, 192.594 ] .057 85 94.38

@b, 98.750 192.792, 196.666] 0.010 35 98.97
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