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ABSTRACT

The vibration signal can give an indication of the condition of rotating machinery, highlighting

potential faults such as unbalance, misalignment and bearing defects. The features in the vibration

signal provide an important source of information for the faults diagnosis of rotating machinery. When

additional training data become available after the initial training is completed, the conventional neural
networks (NNs) must be retrained by applying total data including additional training data. This
paper proposes the fault diagnostics algorithm using the ART-Kohonen network which does not

destroy the initial training and can adapt additional training data that is suitable for the classification

of machine condition. The results of the experiments confirm that the proposed algorithm performs

better than other NNs as the self-organizing feature maps (SOFM),

learning vector quantization

(LVQ) and radial basis function (RBF) NNs with respect to classification quality. The classification
success rate for the ART-Kohonen network was 94 % and for the SOFM, LVQ and RBF network

were 93 %, 93 % and 89 % respectively.
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Table 1 Classification procedure and results of ART-Kohonen network

A B C DY Al B C DA LB C b A1B C D
1 1 [ 221] 1 41 3 | 73| 8 || 81 5 |25 2120 7 | 7| 3%
2 1 1 1 42 3 3 8 || 82 5 (251231122 7 7 35
3 1 1 1 43 3 3 8 || 83 5 23 | 123 | 7 7 35
4 1 1 1 44 3 3 8 |l 84 5 22 | 1241 7 7 35
5 1 1 1 45 3 3 8 || 85 5 24 | 1251 7 7 35
6 1 1 1 46 3 3 8 |l 86 5 8 1126 | 7 7 35
7 1 1 1 47 3 3 8 || 87 5 22 1127 | 7 7 35
8 1 1 1 48 3 3 8 | 88 5 25 128 | 7 7 35
9 1 1 1 49 3 3 8 | 89 5 23 (129 | 7 7 35
10 1 1 1 50 3 3 8 | 90 5 24 1130 7 | 7 35
11 1 | 1] 2 51 3731 9149 5 26 131 ] 7 |
12 1 1 2 52 3 3 9 | 92 5 8 132 ] 7
13 1 1 2 53 3 3 8 | 93 5 21 1133 7
14 1 1 2 54 3 3 9 | 9 5 28 | 1344 7
15 1 1 2 55 3 3 9 | 9 5 26 | 1351 7
16 1 1 2 56 3 3 9 | 9 5 17 29 | 136 | 7
17 1 1 2 57 3 3 8 | 97 5 5 22 | 137 ] 7
18 1 | 1] 3 58 3 3 8 98 5 5 23 | 138 | 7
19 1 1 2 59 3 3 8 99 5 | 25130 || 139 7
20 1 1 1 60 4 3 8 | 100] 5 5 30 | 140 | 7
21 2 |72 4 61 4 |74 10 101] 6 | 7:6] 31 | 141 8
22 2 2 4 62 4 {7411 J102] 6 |76 32 | 142 8
23 2 | 72| 5 63 4 | 7:4] 12 103 6 6 32 1143 ] 8
24 2 ?:2 6 64 4 4 11 || 104 6 6 32 || 144 8
25 2 2 5 65 4 | 741 13 105 6 6 2145 8 1 6
26 2 2 4 66 4 |74 14 106 6 6 32 | 146 | 8 8 36
27 2 2 5 67 4 |41 150107 6 6 32 | 147 8 8 36
28 2 2 4 68 4 4 15 | 108 | 6 6 32 | 148} 8 8 36
29 2 2 5 69 4 4 10 ] 109 | 6 6 32 | 149 ] 8 8 36
30 2 2 5 0| 4 4 15 1110] 6 6 | 32 ) 150 ] 8 8 36
31 2 | 22| 7 71 4 | 4116|111 6 [ 76| 33151 8 :
32 2 2 5 72 4 | 24117 121 6 {76 34 [152] 8 l
B 2 2|5 7| 4 (4118 |113] 6| 6 |34]153] 8] 6
34 2 2 5 74 4 4 14 [ 1141 6 6 34 | 154 | 8 8 37
35 2 2 5 75 4 |74 19 |15 6 6 34 155 | 8 8 36
36 2 2 5 76 4 4 11 | 116 | 6 6 32 156 | 8 8 36
37 2 2 5 77 4 4 10 | 117 | 6 6 32 [ 157 | 8 8 36
38 2 2 4 78 4 |74 ] 20 118 | 6 6 32 | 158 | 8 8 36
39 2 2 4 79 4 4 15 1119 ] 6 6 32 1159 | 8 8 36
40 2 2 4 80 4 | 4] 21 120 6 6 32 | 160 8 8 36
Table 2 Attribute label of each condition
Condition | Normal Bearing defect Misalignment Uibalance
Outer race | Inner race | Ball |:Complex:| Angular | parallel
Label 1 2 3 4 5 6 7 8
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number
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Fig.6 Relationship of classification success rate
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Table 4 Comparison of classification success rate

Neural network| SOFM|LVQ|RBF | ART~Kohonen

Classification
success rate(%) | 95 | 9| 89 94
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