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Fault Diagnosis of Rolling Element Bearing Based on

Vibration Signal Analysis and Support Vector Machine

Yang Zhengyou, Peng Tao
('School of Electrical and Information Engineering> Hunan University of Technologys Zhuzhou Hunan 412008, China )

Abstract: In order to deal with the non-stationary vibration signals generated by a fault in rolling bearing, some feature
vectors from the fault signals by means of wavelet packet are extracted and the support vector machine (SVM) classification
algorithm to the classification of faults in rolling bearing is applied. By drawing a comparison between the classification and BP

neural network, the experiment shows that SVM algorithm has a better classification performance than BP neural network

among limited fault samples.
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Fig. 1 Schematic diagram of experimental

test station of bearing
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Table 1 Training sample data of signal frequnecy band energy under different conditions
L wo® 5 B R &
SEBR T
> Es,o E3,| El? E3,3 E3,4 E3,5 Es,o E3,7
1 0.199 6 0.521 2 0.504 2 0.559 1 0.115 2 0.123 2 0.251 1 0.173 3
1 2 0.132 1 0.582 6 0.394 8 0.555 9 0.124 7 0.165 4 0.299 7 0.213 1
3 0.154 9 0.536 3 0.436 0 0.544 0 0.094 0 0.152 6 0.368 4 0.185 6
4 0.659 0 0.067 5 0.551 4 0.056 8 0.093 3 0.017 5 0.494 1 0.027 5
2 5 0.610 9 0.064 3 0.575 4 0.047 2 0.094 2 0.016 7 0.528 6 0.027 4
6 0.165 8 0.083 0 0.705 6 0.055 3 0.117 4 0.016 9 0.670 6 0.031 7
7 1.000 0 0.000 9 0.005 9 0.001 5 0.001 1 0.000 5 0.003 8 0.001 1
3 8 1.000 0 0.002 1 0.005 8 0.001 8 0.000 7 0.000 3 0.003 6 0.000 7
9 0.413 2 0.119 8 0.716 8 0.234 2 0.063 8 0.027 2 0.487 6 0.061 0
11 0.080 9 0.203 8 0.658 3 0.340 3 0.158 4 0.193 7 0.537 8 0.225 8
4 12 0.078 6 0.173 2 0.551 8 0.436 1 0.153 0 0.131 6 0.626 5 0.189 2
13 0.102 6 0.260 7 0.663 0 0.392 3 0.138 1 0.154 0 0.494 5 0.201 6
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Table 2 Testing sample data of signal frequnecy band energy and dearing condition under different conditions

Wk wooow 5 2 R R T
gabrto HA —— £ L £ £ E | £ B,
1 0.078 6 0.173 2 0.551 8 0.436 1 0.153 0 0.131 6 0.626 5 0.189 2
1 2 0.087 6 0.226 1 0.631 8 0.474 3 0.166 6 0.142 7 0.473 1 0.212°5 |
3 0.081 0 0.197 1 0.588 4 0.387 6 0.211 1 0.139 8 0.591 6 0.209 6
4 0.269 9 0.566 8 0.282 5 0.656 5 0.083 4 0.101 1 0.223 8 0.166 7
5 0.524 0 0.507 7 0.407 3 0.362 9 0.104 1 0.076 9 0.379 0 0.098 4
6 0.304 4 0.678 5 0.458 8 0.293 9 0.126 5 0.089 1 0.329 9 0.132 0
2 7 0.260 3 0.543 2 0.412 5 0.339 3 0.088 6 0.109 0 0.562 6 0.125 2 2
8  0.3648 0.614 5 0.462 8 0.366 9 0.077 6 0.092 0 03377  0.109 5
9 0.404 6 0.572 6 0.450 9 0.352 7 0.111 6 0.069 3 0.382 8 0.130 1
10 0.105 2 0.236 4 0.697 6 0.209 3 0.144 1 0.059 7 0.610 6 0.073 7
11 0.151 5 0.323 8 0.660 3 0.169 2 0.161 3 0.049 0 0.610 1 0.083 4
3 12 0.188 4 0.276 8 0.658 7 0.199 7 0.125 8 0.053 6 0.626 7 0.052 3 3
13 0.155 2 0.247 4 0.680 9 0.142 6 0.143 2 0.032 9 0.636 6 0.062 1
14 0.055 9 0.040 7 0.734 2 0.035 8 0.060 6 0.010 1 0.671 4 0.013 8
15 0.053 1 0.043 4 0.742 9 0.034 9 0.064 4 0.007 8 0.661 6 0.016 0
4 16 0.129 5 0.090 9 0.718 9 0.071 8 0.123 9 0.030 8 0.660 0 0.034 3 4
17 0.101 4 0.100 7 0.711 2 0.047 0 0.119 4 0.019 4 0.675 5 0.026 2
18 0.087 2 0.091 2 0.703 5 0.056 2 0.112 8 0.018 2 0.687 0 0.031 4
19 0.064 5 0.063 5 0.722 2 0.049 0 0.125 8 0.021 0 0.671 2 0.032 3
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