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Abstract; Variable speed cutting of shearer was studied, in order to solve the practical problem
that the cutting performance of the drum shearer decreases when changing the hauling speed only.
Considering the feasibility and reliability of variable speed cutting, the hardness of the coal seam
was divided into several ranges by its cutting impedance. Aiming at the weighted average
optimization of lump coal rate, cutting energy consumption rate and productivity, the cutting
motion parameters of shearer were optimized. Besides, variaous speed control strategies of
conditions caused by cutting impedance change were compared, and the speed control strategies
for the best cutting performance of different conditions were obtained. The results provide a good
reference for the research of high efficiency variable speed cutting.
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Table 1 Main configuration parameters of shearer
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Fig. 1 Coal ranges divided in average
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Fig. 2 Figure of pick cutting
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Fig. 3 Optimization of the kinematic parameters
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Table 2 Optimized motion parameters and cutting

performances
A n vy S H, 0
Nemm™' r-min™' m:min~" mm*> kW-:h-m™ t-h™'
180 ~216 38.2 4.7 2599.9 0.0068 794.64
216 ~252 34.6 4.1 2426.5 0.0082 693.84
252 ~288 31.1 3.6 2302.1 0.0097 606.48
288 ~324 28.8 3.2 2094.6 0.0115 534.24
324 ~360 26.7 2.8 1951.5 0.0133 477.12
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Fig. 4 Change of coal seam cutting impedance ranges
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Fig. 5 Speed control step of variable speed cutting
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Fig. 6 Cutting performance of strategy one
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Fig. 7 Comparison between different strategies when
the cutting impedance decreases
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