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e/
A (- minh) . PF', PF, PF’, PF, PF', PF, PF’, PF, PF',
900 1.1653 1.5256 0.5281 0.6292 0.4195 0.5496 0.2317 0.3306 0.0604 0.060 4
iE 1800 1.3756 1.5958 0.5992 0.7331 0.4796 0.5671 0.2606 0.2842 0.0704 0.0710
3600 1.5922 1.6741 0.7091 0.8110 0.5118 0.6177 0.2688 0.1138 0.0684 0.070 2
900 1.2537 1.5328 0.6009 0.7007 0.4671 0.6069 0.2697 0.3688 0.0733 0.0731
Gz 1800 1.4528 1.6085 0.6707 0.7832 0.5269 0.6089 0.2988 0.3471 0.0831 0.083 4
3600 1.6502 1.6680 0.7165 0.8306 0.5552 0.5702 0.3054 0.3230 0.0750 0.0810
900 1.0144 1.3135 0.4961 0.6031 0.3860 0.5030 0.1678 0.2651 0.0531 0.0565
W 1 1800 1.2135 1.1680 0.5531 0.6727 0.4330 0.4473 0.1951 0.1511 0.0465 0.0456
3600 1.2180 1.3087 0.6582 0.7368 0.4767 0.4318 0.1824 0.2049 0.0679 0.069 3
900 0.7607 0.9507 0.4812 0.7080 0.3036 0.6054 0.1055 0.2068 0.0631 0.060 6
et 1800 0.9507 1.6611 0.5008 0.7478 0.3554 0.5557 0.1368 0.1988 0.0706 0.077 3
3600 0.8924 1.3655 0.6024 0.6939 0.4060 0.5641 0.1104 0.2887 0.0642 0.063 3
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Research on Gear Fault Feature Extraction

Based on LMD and Sample Entropy

WANG Hong-min, HAO Wang-shen, HAN Jie, DONG Xin-min, HAO Wei, OU YANG He-long

(Institute of Vibration Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract; For the non-linear and the non-stationary characteristics of gear faults signal, this study adopts the

local mean decomposition (LMD ) combined with the sample entropy method to extract fault features. With the

moving average method to construct the mean function and the envelope function, the original signal is decom-

posed into a series of components PF. Then by eliminating the meaningless components so that the components

including real status information could be selected to calculate sample entropy. The sample entropy changed

regularly with different fault signals’ PF, and accordingly the sample entropy could be used as elements of

fault feature vector. Through experiments simulated under gear normal, tooth root cracked, tooth broken and

missing teeth conditions, then compared the classification results of LMD-approximate entropy with LMD-sam-

ple entropy, and eventually it is proved that the LMD-sample entropy is better than the LMD-approximate en-

tropy in distinguishing these four typical conditions.

Key words: non-linear; LMD ; sample entropy; fault feature; gear



