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Abstract .

With resorting to an experimental device for investigating multiple defects of gearbox a new approach for

fault diagnosis of gearbox was proposed. In the improved distance measure method, two restraint factors were presented to

adjust the evaluation function by which the superior features can be selected from the original feature set. Based on the

HMM ( Hidden Markov Model) theory, the superior features were used to train the HMM until it is convergent, and the

HMM under each gearbox state can be obtained. Calculating the logarithmic likelihood probability of each HMM by use of

testing data, the fault state can be identified based on the probability value. The testing results show that the combination

of HMM and improved distance measure can effectively identify different gearbox failure patterns with high recognition

accuracy, and can be applied to the real gearbox system for fault diagnosis.
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Tab. 2 Frequency domain characteristic parameters
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Fig. 1 Sample distribution of the three conditions
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Tab.3 The experimental data specifications
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Fig. 3 Time-domain signal of tooth broken fault
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Fig. 4 Sensitivity values of the characteristic parameters
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Tab. 4 The logarithmic likelihood probabilities

of normal condition under four HMM models
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Tab. 8 Identification results of test samples
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