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Abstract: Accurate identification of the wear and failure of shearer components can provide the
necessary support for the prevention and early warning of shearer failures and related accidents, and
shearer performance degradation evaluation is an effective way to identify the wear and failure of shearer.
For the non-linearity of shearer performance degradation process, an artificial intelligence-based shearer
performance degradation evaluation method is proposed. The working condition monitoring parameters and
performance monitoring parameters of the shearer are achieved, and the working condition of the shearer is

identified by applying the extreme learning machine method. The performance monitoring parameters are

s B H#7:2020-06-04 5 £ @ H B :2020-11-23; SRAEHRIE 51 .

BEW A : 65 E B 431 R0 H (2017YFC0804408) .

YEZ B B30 (1996 —) Lo, I AR W I, 0 F 5 A, 2 B 90 O 1 9 7 1L 3R 4% 4 3, E-mail: 764290990 @ qq. com, 38 5 /E# : 2 Bt I
(1981—=), 53 VL5 & == Wk N, PRI, 00 - B 90 A S 0, 1, AN R 490 R R 22 &2 48 B0 18 19 BF 9% T AF , E-mail: cumtlxg @
163. com,

SRR A, AN, BN L CRMEPIME RRIR AL PPN 77 1 BB AR SELT ], T A 34k, 2020,46(12) :57-63.
ZHAI Wenrui, LI Xiangong, WANG Jiaqi,et al. Research on shearer performance degradation evaluation and application[ J]. Industry
and Mine Automation,2020,46(12):57-63.



*+ 58 ¢ 5 B % 46 %

dimension reduced by using the principal component analysis method, and the benchmark Gaussian mixture
model under each working condition is established. The relative entropy is used to measure the difference
between the Gaussian mixture model and the benchmark Gaussian mixture model at a certain moment, so
as to measure the performance degradation trend of each component of the shearer. It is proposed that the
performance monitoring parameters can be obtained from geological conditions, environmental factors,
vibration and load, shearer tilt, etc. The parameters can be obtained according to the availability of data
and changes in practical applications. The principles of selecting shearer performance monitoring
parameters are proposed, and the performance monitoring parameters can be chosen based on the
classification of common electromechanical equipment monitoring parameters and the actual assembly
condition of the shearer sensor. A case study is carried out by analyzing the performance of shearer cutting
part, which is the part with the highest fault rate. The working conditions of the cutting part of the
shearer are divided into four types: high-speed straight cutting, high-speed oblique cutting, low-speed
straight cutting and low-speed oblique cutting. The traction speed is used as the working condition
monitoring parameter, and the left cutting motor current is used as the performance monitoring parameter.
The rationality of the parameters is verified by correlation analysis. The analysis results show that the
performance degradation status of the shearer can be obtained by comparing Gaussian mixture model, and
the performance degradation trend of the shearer cutting part at each monitoring point can be measured
through the relative entropy.

Key words: shearer; performance degradation evaluation; artificial intelligence; working condition

recognition; extreme learning machine; Gaussian mixture model; relative entropy
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Fig.1 Performance degradation evaluation

process of shearer
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Fig. 2 Recognition model of shearer operating conditions
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Table 2 Correlation analysis of working condition parameters and performance monitoring parameters
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Table 4 Results of principal component analysis
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Fig. 6 The performance degradation trend of

shearer cutting part
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