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Fig.1 Vibration signals of bearing under three operating conditions
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Fig.2 Recognizing network model of fault

pattern of rolling bearing
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Table 1 Part data of RBF net training and recognizing results
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1 2 3 4 5 6 7 8 9 10 11 12

EY ¢

a, -0.0450 0.1756 0.645 1 0.045 5 0.3711  -0.4279 0.642 1 0.4607 -0.1442 -0.2410 -0.2288  0.964 7
a; -0.0681 -0.276 5 0.088 4 0.153 1 0.390 4 0.9462 0.669 8 0.612 9 1.079 7 0.889 5 0.9735  0.3203
a3 0.0919 -0.0979 -0.0780 0.0061 -0.0905 -0.9944 -0.2985 0.0403 -0.0282 -0.1105 0.1016  0.061 4
a;  -0.0122 0.0564 -0.1747 0.099 2 0.463 0 1.2489 -0.2156 0.308 2 0.606 8 0.270 2 0.3386  0.0936

a

-0.0017 0.1839 -0.1279 -0.0228 0.0614 -1.1650 -0.2782 -0.2232 0.2100 0.216 3 0.3752 -0.007 8

v

ag  0.0533 -0.2205 -0.1200 0.0114  0.0875  1.3291 0.0298 ~-0.1054  0.1963  0.0247 -0.0606 -0.0554
a;  -0.0838 -0.0096 -0.0775 0.0617 ~-0.2833 -1.0379 0.1067 -0.2867  0.2835  0.2284  0.3966 -0.0083
ag  0.0138 0.1720  0.0987 0.0044 0.4609  1.0183 0.1040 -0.0427  0.2409  0.0474 -0.0229 -0.0166
ag  0.1388 0.1816  0.1142 0.1442  0.1092 -0.8075 0.0792 -0.1990  0.1876  0.1754  0.0464" -0.0387
ag  0.0241 0.1149  0.0658 0.0603  0.3042  0.5072 -0.0462 -0.1823  0.1473  0.0416 0.1876 -0.0256
ap 0.0144 -0.1295 -0.0459 -0.0091 -0.1397 -0.1977 -0.0816  0.0645  0.1451 -0.0046 -0.1051 -0.1645
a;;  -0.0013 -0.0880 -0.1062 0.0216 0.2632  0.0606 -0.1374  0.0326  0.1437 -0.0023  0.2056 -0.0026
a3 0.0124 0.1030 -0.1056  0.0047  0.0023  0.1416 0.0003  0.2043  0.1426 0.0005 -0.0741  0.3075
ae 0.0155 0.0592  0.0571 -0.0413 0.0992 -0.2256 0.038 0.0708  0.0745 0.0877 0.0397 0.3517
a;s 0.0737 -0.1170  0.0662 -0.0671 -0.0959  0.3751 0.1533  0.2627  0.0645 -0.0205 0.0334  0.3111
ajg  —0.0298 -0.0488  0.1391 -0.0180  0.2170 -0.2787 -0.0363  0.0736 -0.0151  0.0530 -0.0742  0.1896
aj;  0.0612 0.1453 -0.0176 -0.0686 0.0199  0.3258 -0.0902 0.1205 -0.020 -0.0215 0.0769  0.0799
aig —0.0569 0.0208 -0.1079  0.0037  0.1345 -0.1631 -0.0732 -0.0637 -0.1119 -0.0699  0.0036 -0.0749
ajg -0.1045 0.0856 -0.0027 0.0524 -0.0294  0.2336 0.0159 0.0363 -0.0192  0.0430 0.0855 -0.1192
azp —0.0346 -0.0489 -0.0649 -0.1368 0.1265 -0.1553 0.0272 -0.0430 -0.1011 =-0.1257  0.1017 -0.006 2
RE EXWMR EXMR EXSE ERSE SR SRR SORMB SMOREE AFERE WIRME AR AFEE
R ONGHE  UGHE 1 1 WHKE  WHBEE 2 2 WHSE  HKE 3 3
» AR, I RREFMRK, 2 RRIFEEMA, 3 RRMF R

R2 EFRHRISHEANBEERANEER

Table 2 Amount of training samples and accurate recognizing results of normal bearings

I gR ke A 10 12 14 16 18 20 22 24 26 28 30 32 34

ST S 0.42 0.57 0.71 0.73 0.72  0.81 0.89 0.92 0.93 0.87 0.82 0.67 0.57

RI HIFBMAERNEHEFIYBREERANEER

Table 3 Amount of training samples and accurate recognizing results of bearings with outer rings fault

LLE: Y= 10 12 14 16 18 20 22 24 26 28 30 32 34

AEE S 0.35 0.67 0.65 0.91 0.94 0.93 0.93 0.91 0.89 0.74 0.65 0.61 0.61
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Table 4  Amount of training samples and accurate recognizing results of bearings with inner rings fault

e =N 10 12 14 16 18 20 22 24 26 28 30 32 34 .

WA R

0.44 0.51 0.72 0.71 0.64
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Fault Pattern Recognition of Rolling Bearing Based on
Radial Basis Function Neural Networks

Lu Shuang, Zhang Zida, Li Meng

(College of Machinery and Engineering , Jilin University, Changchun 130025, China )

[ Abstract |

good properties, such as powerful ability for function approximation, classification and learning rapidly. In this

Radial basis function neural network is a type of three — layer feedforward network. It has many

paper, in the light of the merit of radial basis function neural network and on the basis of the feature analysis of
vibration signal of rolling bearing, AR model is presented by using time series method. Radial basis function
neural networks is established based on AR model parameters. In the light of the theory of radial basis function
neural networks, fault pattern of rolling bearing is recognized correspondingly. Theory and experiment show
that the recognition of fault pattern of rolling bearing based on radial basis function neural networks theory is
available and its precision is high.

[Key words]  rolling bearing; vibration signal; AR model; RBF neural networks; pattern recognition
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