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Gear fault diagnosis based on’wavelet and neural network

LI Yong@long, SHAO Re2ping, XUE Teng
(School-of Mechanical Engineering,
Northwestern Polytechnical University, Xpan-710072, China)

Abstract: By measuring ‘experimentally the vibration signals of the gear system at differ2
ent rotating speeds for different faults;-the testing signals were obtained. The feature signals
of system were'\analyzed using wavelet de2noising by threshold in different running condi2
tions. Using discrete wavelet transform (DWT), the signals can be decomposed into eight
detail components and an approximated component. After reconstruction of each level, their
energy distributions were computed in order to extract the feature of the fault signals, these
features were used for fault recognition using a neural network. The neural network was re2
searched and analyzed. T he results of using wavelet2neural network and neural network were
also compared. Based on the research, it indicates that the feature of the denoised signal is
superior to the original one. When dealing with various situations, such as the crack at the
gear root, the crack at the geams reference circle and the wear abrasion fault of tooth sur2
face, the performance rates are over 95% . The proposed method can be effectively used in

engineering diagnosis of different faults of gear system.
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Table 1 Result of the fault recognition using neural network in various conditions

/%
3001/ min 900 r/ min 12001/ min 1500 1/ min
83 0 8715 95 0 95 0 oa 0 90 5
925 9510 95 0 90 0 63 0 8715
roa o 9510 530 675 60 0 795
92 5 9510 100 0 830 83 0 on s
925 93 125 83175 841375 790 861 25

2

Table 2 Result of fault recognition using wavele2neural network after d@noising in various conditions

/%
300r/ min 900 r/ min 12001/ min 1500 r/ min

1000 0 1000 0 9d 7 93 3 1001 0 98 0
901 0 981 3 93 3 1000 0 10010 961 32
100 0 1000 0 1000 0 98 3 831 0 961 66
100 0 1000 0 100 0 98 3 950 981 66
97 5 99 575 97 5 97 5 93 .0 97141
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