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Abstract: Aiming at the problem of difficult diagnosis of mining truck drive system. an intelligent fault diagnosis model was
proposed by combining wavelet packet and ensemble empirical mode decomposition (EEMD) method, which was integrated
into intelligent operation and maintenance system and applied to mine truck. Firstly, the wavelet packet was used to denoise the
vibration signals of bearings and gears in the drive system. Then the EEMD algorithm was used to decompose the signal into
several intrinsic mode function (IMF) components, and the feature vector was extracted from the IMF components containing
the main state information. Secondly. the support vector machine (SVM) was used to classify the fault modes. The penalty
parameter C and kernel function parameter A of SVM were optimized by particle swarm optimization (PSO), genetic algorithm
(GA) and multi-population genetic algorithm (MPGA). Four fault diagnosis models of SVM, PSO-SVM, GA-SVM and
MPGA-SVM were constructed respectively. It is concluded that MPGA-SVM is the optimal fault diagnosis model, and the

diagnostic accuracy of bearing fault and gear fault is the highest, which is 98.75% and 6.67 % respectively. Finally, aiming at
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the RE1060 drive system of XDE320 electric-driven mining dump truck. an intelligent operation and maintenance system

including four modules of signal acquisition and storage, time-frequency analysis, fault feature extraction and intelligent fault

diagnosis was developed by MATLAB and LabVIEW. The research shows that the intelligent operation and maintenance

system can realize on-line monitoring and diagnosis of existing faults, which is of great significance to improve the safe and

efficient operation of mining trucks.

Key words: Intelligent mining, Mining truck, Drive system, Intelligent operation and maintenance. Support vector machine
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Fig.1 High torque wheel drive system for mining dump trucks
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Fig.2 Arrangement of sensors in the drive system of a mining truck
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Fig.4 Comparison of bearing vibration signals before and after wavelet packet denoising
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Fig.5 Comparison of eigenvector values of bearings and gears under different states
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Fig.6 Fault diagnosis process
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Table 1 Partial fault diagnosis data set of bearing

e Al IMF1 IMF2 IMF3  IMF4  IMF5  IMF6

1 IEFRE 0.592 44 0.119 82 0.512 83 0.177 04 0.028 98 0.011 89
2 0.593 91 0.156 01 0.080 16 0.083 04 0.045 95 0.019 74
3 0.603 55 0.167 67 0.057 16 0.104 90 0.017 24 0.018 99
1 BB 0.761 03 0.132 98 0.070 40 0.025 93 0.003 50 0.002 49
2 0.761 40 0.154 09 0.058 51 0.013 50 0.005 07 0.001 25
3 0.768 23 0.161 22 0.053 96 0.010 06 0.002 98 0.000 59

1 AMEFREEE 0.971 94 0.012 01 0.009 44 0.002 52 0.000 69 0.000 49

2 0.971 65 0.009 23 0.006 94 0.005 51 0.002 02 0.000 70
3 0.970 52 0.012 09 0.010 46 0.003 30 0.001 02 0.000 55
1 BFHCE 0.882 72 0.044 68 0.044 39 0.008 41 0.005 08 0.000 28
2 0.883 35 0.047 11 0.041 43 0.008 73 0.007 09 0.000 26
3 0.888 52 0.034 34 0.044 77 0.011 45 0.007 02 0.000 34

R2 ARHBOBBELHEES

Table 2 Partial fault diagnosis data set of gear

FE A IMFL IMF2 IMF3  IMF4  IMFS RES

—_

EHIRZ 0.085 80 0.352 36 0.055 50 0.006 89 0.001 67 0.489 88
0.086 90 0.358 88 0.027 36 0.006 35 0.001 69 0.514 92
0.094 43 0.357 86 0.059 91 0.005 74 0.001 45 0.469 54

1 BEUKEE 0.191 41 0.371 25 0.075 79 0.018 77 0.001 59 0.329 62

2 0.213 61 0.360 83 0.029 09 0.011 12 0.001 07 0.378 17
3 0.217 46 0.249 59 0.083 01 0.015 32 0.001 90 0.341 30
1 Wi 0.407 69 0.266 57 0.167 37 0.020 07 0.005 66 0.125 47
2 0.376 98 0.305 32 0.109 05 0.021 97 0.002 38 0.175 46
3 0.415 53 0.301 29 0.272 67 0.011 81 0.007 33 0.175 14

®3 BRESHIKE

Table 3 Parameters setting for each model

R A1 2 A AR AERE (AWt P H

PSO-SVM 200 30 — —

GA-SVM 200 30 0.9 —
MPGA-SVM 200 30 0.9 10
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Fig.8 Prediction results of gear faults of each model
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Fig.9 Signal acquisition and storage scheme
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Fig.10 Data collection results under no-load condition
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