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Optimal design of continuous miner drum based on genetic algorithm

YU Xinwei!, MA Xiaohong'!, LI Xiaohuo?

(1.College of Mechanical Engineering, Heilongjiang Scientific and Technical Institute, Haerbin
150027,China; 2.College of Mechanical Engineering, Lihoning Technical University, Fuxin 123000,China)
Abstract: To design high quality and efficiency cutting drum, according to the structural character and working
condition of continuous miner drum, an optimal model of multiple objects, variables and constrains is established,
which takes synthesis economic returns of coal enterprises as total object function, and takes specific energy
consumption, load fluctuation coefficient, coal fragmentation degree and productivity ratio as subordinate objects
model. Based on the ideas of biological evolution, the structural parameters and the movement parameters of
continuous miner drum are optimized in different cutting impedance with genetic algorithm. The optimal
parameters are obtain, which could makes coal enterprises obtain better economic benefits by guiding production.
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Tab.l the optimum chromosome development in the population on cutting impedance 300 N/mm

R EE X1 A2 ot ... X3 g BN E
1 1238.0321 4362771 55.87623 236454 1.08973 571322 2.1654¢-2
300 1103.5614  50.69932 49.12769 271324 143133 4385121 2.671le3
600 978.12647  55.17162 42.17651  3.05916 237556 3.71032  4.1865e-5
900 959,35788  59.23006 3633077  3.27541 299043 322613 6.8316e-6
1200 051.96398  60.01007 35.01336 340323 3.29013 299871 2.3222¢-7
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_Tab.2 the optimum chromosome development of different cutting impedance in the population
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100 1100 65 31 4.12 2

200 999 62 35 3.87 2

300 951 60 35 3.40 3

400 916 53 38 2.96 3

450 8% 56 41 267 3
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2 0.873 0.113 2675 62248  7.1003e-7

2 0914 0.108 2547 58471  2.4536e-7

3 1217 0.135 2513 51370  2.3222¢7

3 1.326 0.142 2268 44722  2.2834e-7

1 1387 0.133 1836 40340  2.1352e-7
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