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Abstract

With the continuous development of modern science and technology and industrialization, me-
chanical equipment has become more and more complex, and the degree of integration and auto-
mation has been constantly improved, and the links between components have become more
closely. Therefore, when the equipment is in operation, if a small part of the fault occurs, these
changes will cause the paralysis of the entire equipment, which will not only cause huge economic
losses, but also may cause casualties. If we can make use of the health diagnosis technology of ma-
chinery and equipment and understand its health status as soon as possible, we can reduce the in-
cidence of accidents, so that enterprises can obtain greater benefits. In this paper, we collect sig-
nals from different mechanical vibration states, extract the frequency domain characteristics of
the signals, and make principal component analysis of the characteristics. Finally, we use support
vector machine to recognize various behavior signals, so as to realize the fast and intelligent anal-
ysis of vibration signals. The experimental results show that four channels (CH1 - CH4) and six
kinds of vibration signals can be basically distinguished by extracting frequency domain features
and machine learning algorithm.
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Figure 1. Wavelet function
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Figure 2. CH1 six kinds of time domain samples
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Figure 3. CH2 six kinds of time domain samples
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Figure 4. CH3 six kinds of time domain samples
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Figure 5. CH4 six kinds of time domain samples
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Figure 7. Healthy,o4, CWT chart
[& 7. Healthy,on, CWT SR E

Analyzed Signal

0 T e
20 ‘
-40
-60 ,
100 200 300 400 500 600
Scalogram

Percentage of energy for each wawelet coefficient

0.25
0.2
©
@ 0.15
<
©
O
22 01
0.05
100 200 300 400 500 600
Time (or Space) b
Figure 8. YangCoyz CWT chart
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Figure 9. Yangpasnz CWT chart
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Figure 10. YangUnygyz CWT chart
[& 10. YangUn,gnz CWT SR E
Analyzed Signal
20 T T X
O "l Wl ot e o A A Uttt S
-20 | ! L 1
40|
100 200 300 400 500 600
Scalogram
Percentage of energy for each wawelet coefficient
0.05
0.04
0.03
0.02

5
3
1
9
7
5
3
1

100 200 300 400 500 600
Time (or Space) b

Figure 11. YangUngyz CWT chart
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Table 1. Sample information

FLBAER

FEASE) IPIREA (REA S < FHEH)
Healthy,on, 1042 x 10,000
Healthyaon, 1021 x 10,000
YangCoxorz 1027 x 10,000
Yangpauorz 1030 x 10,000
YangUngonz 1037 x 10,000
YangUnsonz 1029 x 10,000
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Figure 12. FFT means of six kinds of CH1 samples
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Figure 13. FFT means of six kinds of CH2 samples
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Figure 14. FFT means of six kinds of CH3 samples
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Figure 15. FFT means of six kinds of CH4 samples
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Figure 16. FFT feature of six kinds of CH1 samples for PCA chart
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Figure 18. FFT feature of six kinds of CH3 samples for PCA chart
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Figure 19. FFT feature of six kinds of CH4 samples for PCA chart
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