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Single Gear Analysis Technique for the Detection
of Gear Faults

MENG Tao, LIAO Ming-fu
(Northwestern Polytechnical University ,Xi’an 710072,China)

Abstract: This paper presents a procedure-of single gedr tooth analysis for early detection
and diagnosis of gear faults) The objective of this precedure is to develop a method for more sensi-
tive detection of the incipient\faults and locating the faults in the gear. The main idea of the single
gear tooth analysis is that the vibration signals collected with high sampling rate are divided into a
number of segments with thé same time interval. The number of the signal segments is equal ta
that of gear teeth. The analysis of individual segment reveals more sensitively the changes of the
vibration signals in both time and frequency domain caused by gear faults. In addition, the location
of failed tooth can be indicated in terms of the position of the segment that deviates from normal
segments. A numerical simulated signal and an experimental investigation verified the advantages

of the single gear tooth analysis.
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Fig.1 The processing flow chart of the single gear tooth analysis technique
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Fig. 2 Equally segmenting the signal of the interested gear in one revelution by the number N of the gear teeth
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Fig. 3 The waveform and its spectrum of the

simulated signal
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Fig. 4 \ Single gear tooth-analysis-on the simulated signal
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Fig.5 Schematic diagram of gear test rig
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gearbox housing
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Fig.9 Single gear tooth analysis on the vibration signal

20000

500
400 15000
300 E% 10000
200 =
100} 5000

0 ? . 0

0 10 20 0
B3

B10 #BRBRARIESHHFTRE A 11

Fig. 10 The RMS of vibration signal

BEBRBARINESHITE

Fig. 11 The variance of the vibration signal
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