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Fig. 1 The tree structure of three layer

wavelet packet decomposition
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Gearbox fault diagnosis based on hybrid feature
extraction and wavelet neural network

LU Yan —jun', CHEN Han —xin', HE Wen —jie''*, SHANG Yun — fei' , CHEN Xu —bing'

(1. School of Mechanical and Electrical Engineering, Wuhan Institute of Technology, Wuhan 430205, China;
2. Ecole Nationale dIngénieurs de Metz, Metz 57078, France)

Abstract: A new method of fault diagnosis for gearbox based on hybrid feature extraction and wavelet
neural network ( WNN) was proposed in this paper. The time domain analysis, wavelet packet
decomposition and wavelet decomposition were applied to extract the fault feature information of
vibration signals collected from gearbox. The extracted feature values were regarded as the feature
input vector of WNN. The scale parameters, translation parameters, weight values and threshold
values in WNN structure were optimized by traditional back — propagation (BP) algorithm. Three gear
fault modes were simulated with different crack sizes in the experiment. The effectiveness and
reliability of the presented fault diagnosis method were demonstrated through identification and
classification for several fault modes.

Key words: gearbox; feature extraction; wavelet neural network; fault diagnosis
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Optimized design for blades inclinations in Vertical Circulation
Impinging Stream Reactor

ZHANG Tao, WU Yang . YANG Qing ., LI Liang ., LI Liang
(School of Mechanical and Electrical Engineering, Wuhan Intitute of Technology, Wuhan 430074 . China)

Abstract: In order to explore the influence rules of the mixed performance and the forced blades under
different inclinations, the numerical simulation method was employed to simulate the force analysis of
blades and speed in the reactor under four various inclinations in this paper. The inclinations of the
blades § were set as 15°,30°,45°,60°, respectively. The results were obtain through the comparative
analysis for four different conditions. The results showed that, when §=45°, the mixed performance of
the reactor and the cycle capability of the intermittent were optimum as well as the resultant force of the
fluctuation blades and the resultant moment of force of the blades rotating along Z axis were the
minimum. This conclusions provided the theoretical references for the optimization design of the blades
in the VCISR.

Key words: Vertical Ompinging Stream Reactor; inclination; mixed performance
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