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Fig. 2 Quantitative diagnosis method of bearing fault

based on SVR
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Tab. 1 Extracted 8 feature characteristics
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Fig. 3 Quantitative fault diagnosis test rig
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Tab.2 Fault samples

0.2 10 10 0.2
0.3 10 10 0.3
0.4 10 10 0.4
P 0.5 10 10 0.5
0.6 10 10 0.6
0.7 10 10 0.7

BN TIN5 8 Tt SVR BRI S5,
BR RN SECH C=8,6=2,e=0. 01, # 7 ByREA
FEYINZREE FI 4 L 25 R 43 Wl 5.6 s . i
Pl 5 R BRI AE I SR AR B 6% A 0 b ) DT L
RIS TN A 55 B SR Y 152 25 AR /0N S AR AN [ A A
TR ZEL AR Z AR N L 6 n] 0 AE DU
REE FARIZESRFE S 0.2 mm L) & 0.3 mm T8
FECSAE A — 5 1Y 1R 25 (R ARAR /1N, iR R U, A5 7Y
TEVNGR A MR A b i 5 R AR AR

3.2 5MEmMBHIERXE

7 UL T SVR ik A Rk EE B T
—~ 3 JZ Back Propagation(BP) 1 £ W 2% , i)I| 45 iR
R Trainlm, 2% X BREK H Learngdm, 55 1 2
A ITC A ER 10 A 56 2 EA & T A4l 5
A AL 38 R ROR ] Tansig, AT 3R 22 Il 25 H AR .
T 3 ) fr 22 1) 4 A5 R A 4R AN SRR B A RCR O3
SIANE 7.8 Fros . FTLUE . N RS W 2% J7 A
I Be A 4R B i &R BT WA B T SVR Jr ik
AR N T2 UL R 5 2 A R E LT
75 A (RMSE) L 46 %] - 4% 22 (MAE) DL K die K



770 ® oW KX 5 2 W 5% 34 %
v 100 Y —nxm
Ny >
= o HWWMM% | e
= -100 ; - ' s
<000 0.02 0.04 0.06 0.08
tls 04r

(a) HFEER/NA0.2 mmih RIS 55

(a) Bearing vibration signal with size of 0.2 mm
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(b) Bearing vibration signal with size of 0.3 mm
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(c) Bearing vibration signal with size of 0.4 mm
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(d) Bearing vibration signal with size of 0.5 mm
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(e) Bearing vibration signal with size of 0.6 mm
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(f) Bearing vibration signal with size of 0.7 mm
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Fig.4 Measured vibration signals of bearing fault
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Fig. 5 Results of model over the training set
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Fig. 6 Results of model over the testing set
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Fig. 7 Result of artificial neural network over training

set
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Fig. 8 Result of artificial neural network over testing
set
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Tab.3 Comparison of the analysis results of bearing outer
race fault
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