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Abstract : In order to realize an accurate identification of the coal and rock interface during the cutting process of the coal shearer, the vi-
bration signals and infrared thermal image signals of the picks during the cutting process were selected as the signals of the coal and rock
identification characteristics. According to the x, y and z three directional vibration acceleration signals of the picks during the cutting
process, as well as the vibration spectrum, tip infrared flash temperature value and temperature—frequency image were timely collected,
the variation law between the vibration signals and infrared thermal image signals of the picks and the different coal and rock percentage
specimens were analyzed. The test results showed that with the rock percentage in the specimens increased, the average value of the pick
vibration acceleration would be steadily increased and the correspondent root—mean—square value of the spectrum would be steadily in-
creased. During the cutting process of the specimens, a point flash temperature area would be occurred on the tip of the pick. During the
cutting of the full rock specimens, the max flash temperature value and high temperature area scale would be larger than the cutting of the
full coal specimens and the correspondent frequency of the max temperature in the temperature —frequency image would be steadily in-
creased. The identification results of the BP neural network would be same to the actual coal and rock percentage of the test samples and
could accurately indentify the coal and rock percentage of the cutting spectrum. The study results could provide the important method and
means to realize the accurate identification of the coal and rock interface.
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Fig. 1  Coal-rock cutting experiment table
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Fig.2 Schematic diagram of cutting force for shearer drum
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Fig. 3 Cutting vibration acceleration curves of three directions x,y and z
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Fig. 4  Cutting vibration acceleration curves of different coal— rock ratio experimental specimens
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Table 1 Mean value of different coal-rock ratio experimental specimens’ vibration acceleration
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Fig. 5 Spectrum of different coal-rock ratio experimental specimens’ cutting vibration
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Fig. 6 Infrared thermal image of coal-rock cutting
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Table 3 The highest infrared thermal image
temperature in cutting process of different coal—

rock ratio experimental specimens
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Fig. 11 Neural network error performance curve
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Table 5 Test results of pick cutting

K5 M4 B iR 45 55 P i PR AR
1 [0,0,0,0,1] [0.063 4,0.012 8,0.094 0,0.105 4,0.924 1] 1: 04 IEH
2 [0,0,0,0,1] [0.085 3,0.097 2,0.084 1,0.095 2,0.937 0] 1:0(2H) IET
3 [0,0,0,1,0] [0.092 4,0.087 5,0.120 6,0.949 2,0.086 3] 2:1 IET
4 [0,0,0,1,0] [0.114 8,0.093 5,0.094 2,0.912 7,0.075 4] 2:1 TEH)
5 [0,0,1,0,0] [0.095 9,0.105 8,0.935 4,0.085 6,0.098 6] 1:1 IE#
6 [0,0,1,0,0] [0.114 6,0.095 7,0.961 3,0.086 2,0.084 7] 11 IETf
7 [0,1,0,0,0] [0.129 3,0.961 8,0.065 2,0.067 6,0.093 2] 1:2 IEHf
8 [0,1,0,0,0] [0.110 7,0.940 9,0.059 1,0.085 3,0.068 3] 1:2 IEH
9 [1,0,0,0,0] [0.930 5,0.073 4,0.082 4,0.065 8,0.084 5] 0: 1(&F) L
10 [1,0,0,0,0] [0.9527,0.062 7,0.076 4,0.054 7,0.054 9] 0: I(&F) EHf
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