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A Study on Defect Diagnosis of Rotating Machinery
Using Neural Network

Won-Ho CHOI and Bo-Suk YANG*
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This paper describes an application of artificial neural network to diagnose the defects
of rotating machinery. Induction motor was used to the object of defect diagnosis. For
defect diagnosis, the frequency spectrum of vibration was utilized. Learning method of
applied neural network was back propagation.

Neural network has following advantage ; Once it has been learned, inference time is
very short and it can provide a reasonable conclusion regardless of insufficient input
data. So, this defect diagnosis system can be used superiorly to rule based expert system
as quality inspection of rotating machinery in the shop.
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Fig. 2. Artifical neuron with activation.
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Fig. 1. Biological neuron.
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Fig. 4. Three-layer backpropagation.
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Table 1. Defect: vibration frequency

F, 29, 67Hz
F, 120. 00Hz
F, 237. 60Hz
F, 74. 00Hz
Fs 158, 20Hz
Fe 79. 10Hz
th Ny 30Hz (1800RPM)
S 10,001
S 129.67Hz
f I 60H:z
R, 327
P 4
BD :14,5mm
PD 43, 5mm
B0
n D870
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Table 4. Input pattern data
No. F1 Fz F3 F4 Fs Fs
1 0,80 0.30 0,20 0,10 0,12 0.30
2 0,20 0.90 0.30 0,20 0,22 0.21
3 0,10 0.30 1,40 0.26 0.30 0.10
B2 ir o ie beieir i : 4 0,10 0.12 0,21 0,54 0.31 0.10
3 ; 5 1015 0.21 0.25 0.11 0.49 0,15
NETEE P 6 031 011 0.21 0,15 0,29 094
g 7 0,18 0.12 0,18 0,16 0.13 0.15
g
~ — ) — Table 5. Learning parameter
b) ball bearing defect -
Fig. 5. F " f vibrati ith hidden layer No. 2
2. o drfqtency Spectrum of vibration wi hidden layer neuron No. 20, 20
etect. sigmoid function gain 2.0, 2.0
threshold 0.1
4 _é_t- & momentum factor 0,0,0
tolerance etror 0.01
learning factor 0.1, 01, 0.1
= 2} & TE sl el S AsEglAs
AT dolHolA Hses AR initial weight No. —0.5, 0.5
Fi~Fedz arg 71&5ka, ofef ofgdl input neuron No. 6
=3 28 AL +1, —19 SS9 oz output neuron No. 7
sedget, +1& Agel Yee LA -
12 Ado]l &S FAY, ZHAENA
Table 2. Input pattern :
F, F, Fs F, F, Fs 8 »
4.0 1.0 0.1 0.4 0.3 0.4 =
Table 3. Qutput pattern :
Fl Fz F3 F‘ F5 Fs N ¢ 1 1000 2000 2000 000
1 | -1 ] -1)-1j—-1|-1]-1 s o

Fig. 6. Error drop curve by learning.
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Fig. 7. Flow chart of backpropagation.
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Fig. 8. Results of defect diagnosis.
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