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Study on cutting resistance model of single

plow cutter test based on coal plough

Liu Ruijia Chu Viet Dung Nguyen Viet Tuyen
( School of Mechanical Engineering Liaoning Technical University .Fuxin 123000 China)

Abstract: According to the resistance spectrum of coal and rock cutting resistance spectrum with the cutters of the coal plough as well as
the cutting mechanism the cutting resistance of the plough head breaking the coal‘and rock was identified. Based on the cutting resistance
of a single plough cutter the cutting law of the plough cutter and operation parameters provided the instantaneous cutting resistance method
of the plough head was determined the cutting resistance test and theoretical comprehensive model of the plough head was established and
the algorithm of the cutting resistance model was provided. The results showed that when the impendence of the coal and rock was 225
N/cm the caving angle was 30° and the number of the plough cutters was 14 the ploughing resistance of the plough head would reach
96.86 kN in max and the variation coefficient would be 0. 509 53 in min. A load fluctuation would be less and would be favorable for the
plough head to plough the coal. The theoretical analysis and the test results were fitted basically. The cutting resistance features and value
all would have a good composition and the test of single plough cutter could reflect the internal law of the coal and rock breaking.
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Simulated curves of random loads on plough with different coal impedances A

Fig. 1
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Fig. 2 Simulated curves of random loads on plough with different caving angles ¢
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Simulated curves of random loads on plough with different plane cutter quantity m

Fig. 3
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Table 1 Coal wall parameters of laboratory
/(kgem™?
1% (kg*m™)
/mm
0.4 1.19 70 1.0 72 60 177 245
f0. 8 0.92 88 1.0 72 78 174 240
1.2 0.74 70 1.0 72 97 170 235
2
Table 2 Physical property and parameters of coal wall for experiment
/ / /
/(kg* m™?)
/MPa /MPa /MPa MPa (°) (10*MPa)
0.4 40 4.015 16. 54 12. 1 65.1 2.6 1.023 0. 225 2 004
0. 8 80 4.121 18.31 15.9 70.2 2.8 5. 826 0. 275 2112
1.2 120 6.213 19.72 16.3 72.5 3.2 7.541 0.312 2 480
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Fig. 6 Three directional random loads of single plow cutter
3 A)
Table3 Statistical values of plow cutter random loads .
L9 ( 34)
/kN 195. 020 4 47.344 2 26.243 8 A B \C
/KN ~4.2838 0 0 4.
/kN 37.552'5 22.184 5 18.043 8 °
/kN 39.706 6 7.901 3.944 1
1.057 4 0.356 15 0.218 58 4 °
Table 4 " Orthogonal array experimental design
. A B C
1 1 1 1
A A 2 2 1 2
( ) 3 3 1 3
4 1 2 2
5 2 2 3
X 6 3 2 1
7 1 3 3
: 8 2 3 1
9 3 3 2
. 3.3
3.2
Al 5 o
5
Table 5 Test results of plow cutter
1 2 3 4 5 6 7 8 9
/kN 56.792 1 96. 86 79.992 39.399 8 73.0824 50.4527 60.5239 58.5414 61. 665 2
/kN -4.168 4 -8.276 2 -1.318 2 -3.798 7 -0.63209 -4.4818 -11.4809 -8.609 3 -9.932 4
/kN 23.287 8 42.607 6 35.811 6 22.903 7 34.9097 29.2122 28.1164 26.2413 25.843 8
0. 587 86 0.509 53 0.522 15 0.527 04 0.51227 0.51866  0.566 73 0.5216 0.596 51
5 2 ( 0
225 N/em. 30°. 14 )
4
1)
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