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Failure Diagnosis Method for Box-Sealing Device Sliding Bearing Based on

Mind Evolutionary Algorithm and Back Propagation Neural Network
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(1. Department of Media and Communication, Dongguan Polytechnic, Dongguan, Guangdong 523808 , China;

2. College of Mechanical Engineering,Xi’an University of Science and Technology,Xi’an 710054 , China)

Abstract: Aiming at the problem of high failure rate and low reliability of sliding bearing in box sealing device in

production process, a failure diagnosis method of sliding bearing based on BP neural network of thought evolutionary

algorithm (MEA) was proposed. This method optimized the initial weights and thresholds of BP neural network through

many convergence and divergence operations, and established a sliding bearing fault diagnosis model based on MEA-BP

neural network. Using sample set training, testing and validating the MEA-BP failure diagnosis model, the results show

that the MEA-BP failure diagnosis method has obvious advantages over the non-optimized BP neural network failure

diagnosis method. It can be better used for the failure diagnosis of box-sealing device sliding bearing, prolong the fault-

free service time of sliding bearings. This research can improve the production efficiency of packaging enterprises.
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Table 1  Fault output form of sliding bearing
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Table 2 Samples of training( part)
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10.24 1.59 7.63 14.30 3.97 001
10.03 1.68 7.81 15.17 4.25 001
23.18 1.78 7.95 14. 66 4.11 010
23.40 2.13 11.14 36.78 6.98 010
24.98 2.18 11.25 37.14 7.56 011
16.21 1.76 11.36 37.58 7.42 011
15.97 1.64 8.68 22.47 8.39 100
8.12 1.56 8.45 22.18 8.76 100
7.98 1.28 8.17 22.09 9.15 101
7.54 1.39 5.39 10.13 3.45 101
5.41 1.35 5.21 10.69 3.21 110
5.19 1.14 5.06 10. 44 3.01 110
5.01 1.07 4.15 9.54 2.85 111
4.97 1.11 3.97 7.17 2.04 111
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Table 3 Samples of test
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10.97 1.63 8.11 15.31 4.01 001
25.68 1.87 8.29 14.97 4.28 010
23.11 2.01 12.04 38.16 7.48 011
16.86 1.59 8.45 21.69 8.57 100
8.10 1.37 8.03 21.47 9.22 101
5.63 1.29 4.97 10.90 3.69 110
5.19 1.08 3.61 7.35 2.01 111
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Figure 3 Convergence process of

subgroup before dissimilation
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Table 4 Comparison of network diagnostic results
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