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between coal mining machinery and coal bulk materials, the
parameters of coal particle model were optimized based on discrete
element method (DEM). Considering the irregular shape of coal
particles, three kinds of particle models were established. A series
of actual tests were carried out to measure the density of coal
particle, the coefficient of restitution and the coefficient of static
friction between coal and wear-resistant steel plate, the coefficient
of restitution between coal particles. The accumulation angle
obtained by actual test was taken as the response value, the
coefficient of static friction and the coefficient of rolling friction
among particles and the rolling friction coefficient between particle
and wear-resistant steel plate were determined through the
response surface method. Through the skateboard device, the
optimal parameter combination was validated by comparing the
simulation results with actual tests. Results showed that the
numerical difference in accumulation angle of actual tests and
simulation is 1.3 %, which improves the reliability of simulation
results.

Keywords: discrete element method; repose angle; parameter

optimization ; image processing; response surface method
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Fig. 1 Experimental curve for coal stress and strain

with uniaxial compression
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Fig. 4 Model of coal particles
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Tab. 1 Parameters required in EDEM simulation

1 HBH HfE
Y I it/ Pa 8x10"°
GIMEL/NTY 0.3
% B (kg m™) 7850

BT PR /Pa 4.7x10°
OS(EL/N A 0.3
I (kg-m™) 1229
L PRE 2L 0.65
MR ZHL 0.64
I IR 2R AL 0.46
TR PR 2R AL 0.10~0.60"
GRS EERE R AL 0.01~0.06

SR SR R AL
T % R I g0 A8

0.01~0.06"
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Fig. 5 Simulation model of stacking device
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Fig. 6 Coal particle accumulation test
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Fig. 7 Image processing of stacking angle
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simulation test
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3 -1 1(0.060) 0 25.16
4 1 1 0 38.88
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6 1 0 -1 37.16
7 -1 0 1(0.060) 23.31
8 1 0 1 37.08
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14 0 0 0 34.60
15 0 0 0 34.79
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Tab. 3 ANOVA of regression model for

J5 2R ¥y A Ryl P
FEA 494.92 9 54.99 <0.000 1%
A 379.36 1 379.36 <0.000 1%
B 32.60 1 32.60 <0.000 1%
C 0.20 1 0.20 0.104 6
AB 2.500E-005 1 2.500E-005  0.983 4
AC 3.600E-003 1 3.600E-003  0.803 4
BC 9.000E-004 1 9.000E-004  0.900 7
A? 81.17 1 81.17 <0.000 1%
B 6.981E-004 1 6.981E-004 09125
o 0.17 1 0.17 0.132 3
Bez: 0.26 5 0.052
AL 0.24 3 0.081 0.106 6
Al s 0.019 2 9.457E-003
S 495.18 14
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Tab. 4 ANOVA of modified regression model for
Box-Behnken test
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A 379.36 1 379.36 <0.000 1*
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A2 82.58 1 82.58 <0.000 1%
B 2% 0.44 10 0.044
AT 0.42 8 0.052 0.161 9
afiiizz 0.019 2 9.457E-003
¥l 495.18 14
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