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Tab.1 F,index of normal and faulty gears

P2 Type of gears F,
TEH 5% 1 Normal gear 1 1.044 0
TE % %% 2 Normal gear 2 15164

Wik 5% 1 Broken tooth gear 1 19.100 3
Wik 15 %€ 2 Broken tooth gear 2 225.936 2
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Tab.2 Hu-moments of rotation, translation and shrink of Circular

plots
A Type @ 253
2% # Standard 0.0122 6.9929 x 107
JiEH% Rotate 0.0122 6.9046 x 107
SF-# Translation 0.0122 6.9934 x 10°°
4ii/)\ Shrink 0.0123 6.8826 x 107
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Tab.3 Hu-moments of normal and faulty gear’s Circular plot after

segmentation
Circular K258 A P P
Type of Circular plots Position : :
— . 0.014 8 1.5852 x 107™*
Upper left
L'Lﬁfﬁ 0.0144 15066 x 107
E Upper right
Normal gear
T 0.0134 12705 x 10™*
Lower left
FF% 0.014 8 1.5752 x 107
Lower right
o . 0.014 5 1.3453 x 107
Upper left
L‘Lfﬁ 0.0126 99811 x 1077
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AT 0.0059 1.9567 x 1077
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Tab. 4 Y, index of normal and faulty gears with broken tooth

(14)

AT Type of gears Y,
IEH 4% 1 Normal gear 1 1.1258
EH 5% 2 Normal gear 2 1.163 5

Witk 5% 1 Broken tooth gear 1 53229
Br i 5% 2 Broken tooth gear 2 208.018
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Research on Circular plot analysis method and gear fault intelligent
diagnosis based on time synchronous averaging

XU Yonggang' ZHANG Yifei' SUN Guodong® ZHANG Kun'
(1. Beijing Key Laboratory of Advanced Manufacturing Technology, Beijing University of Technology, Beijing 100124, China)
(2. Shandong Institute of Scientific and Technical Information, Jinan 250101, China)

Abstract: Gear’ s Circular plot is a result presentation method which needs to be combine with time synchronous
averaging (TSA), which can clearly display gear meshing vibration waveform extracted by TSA. Aiming at the problem of
parameter setting of gear’ s Circular plot and lack of the quantitative index, F, index for waveform edge recognition and Y
index based on Hu-moments were proposed. Firstly, TSA algorithm was used to extract the gear meshing vibration signal, and
the upper and lower edges of the vibration signal waveform were determined by calculating the minimum F; index. Secondly,
Circular plot of gears were drawn by the upper and lower edge parameters. Then, the Circular plot of the gear was divided into
four parts, and Y, index of the Circular plot was obtained by calculating Hu-moments of the picture after segmentation. Finally,
based on the Y, and F, indices extracted from the gear Circular plot, a K-nearest neighbors (KNN) classifier was utilized to
classify the gear vibration signals. The results show that there is a significant difference between the Y, and F; indices of the
vibration signals of normal gears and those of abnormal gears. By combining with the KNN classifier, it is possible to
distinguish between normal and abnormal gear signals, which proves the effectiveness of this method.
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