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Abstract

In order to calibrate the friction coefficient of coal particles simply and accurately, a method of
measuring the stacking angle combining simulation with experiment is proposed to deduce the
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friction coefficient of coal particles. Based on the analysis of the functional relationship between
the stacking angle of coal particles and the friction coefficient, a second-order prediction model is
established to deduce the friction coefficient of coal particles. The coal particle model is created
based on the discrete element method to carry out a large number of stacking simulation experi-
ments. The final stacking image is processed with MATLAB, and the stacking contour curve is ex-
tracted and linearly fitted to calculate the stacking angle. Finally, the stacking angle is brought into
the mathematical model to deduce the friction coefficient. Then the same device and method are
used to carry out the coal particle stacking experiment to verify the feasibility of the simulation
and the accuracy of the results. The results show that it is reasonable and feasible to deduce the
friction coefficient of coal particles from the stacking angle of coal particles, and the combination
of simulation test and real experiment can make the calibration process simple and the calculated
friction coefficient results accurate.
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Figure 1. Image processing of stacked corner
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Figure 2. Coal particle model
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Table 1. Parameters and recovery coefficient settings of the coal and steel

# 1 BREWNENSHRRERTIRE

BOARALL  EBTYIRIE/GPa MR FElkgm ™ HAIFHALL  4NBTDIRE/GPa 4HE kg m S M - R R H M - IR R
03 047 1229 03 70 7800 0.53 0.52
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Figure 3. Simulation test device
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Figure 4. Simulation test process of determination of stacking angle
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Table 2. Records and calculation results of the experiment

=2 ZREREHELER

Fs EEREMNGELGE HIERH R HERA/()
1 y =—0.503x + 284 0.847 26.7
2 y =-0.556x + 343 0.836 29.07
3 y=-0.507x + 309 0.912 26.89
4 y =-0.518x + 362 0.883 27.39
5 y =-0.524x + 435 0.921 27.69
6 y=-0.418x + 345 0.814 22.69
7 y =—0.528x + 347 0.835 27.83
8 y =-0.562x + 333 0.933 29.33
9 y =—0.564x + 315 0.820 29.32
10 y=-0.495x + 341 0.896 26.36
11 y =—0.500x + 389 0.871 26.57
12 y =—0.654x + 354 0.903 33.18
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Figure 5. Board test equipment
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Figure 6. Image processing of coal particle accumulation angle
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Table 3. Analysis of prediction model for hypothesis testing
3. PR RLRIZ G IE S A

TiH X T P& RN
W 28.337 34.07 0.000 1.00
A 2.199 6.11 0.000 1.00
B 1.318 3.66 0.005 1.00
C 1.729 4.80 0.001 1.00
D 0.688 1.91 0.089 1.00
AA -2.782 -3.07 0.013 1.00
AB —0.456 -1.27 0.237 1.00
AC -0.240 -0.67 0.522 1.00
BD 0.845 2.35 0.044 1.00
CD 0.291 0.81 0.440 1.00

K2 3 R AN () AT BEBLIZ 545 Y BEBURL A A (O TN R 4
y=28.34+2.20A+1.32B +1.73C —0.69D — 2.78 A’ —~0.46 AB—0.24AC + 0.85BD +0.29CD  (3)
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Figure 7. Simulation and experimental comparison of optimization results
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