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Simulation of Electrostatic Accumulation of Explosive Particles
Based on EDEM
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(1. School of Mechanical and Electrical Engineering , North University of China, Taiyuan 030051, China;
2. Shanxi Jiangyang Chemical Co., Ltd., Taiyuan 030041, China)

Abstract: In order to improve the safety of explosive particles during transportation, the electrostatic
accumulation of explosives after passing through chute was studied. JO-9159 explosive was selected for
research, and simulation calculation was carried out by EDEM to study the effect of chute length, chute
angle, chute width and explosive particle size on the static accumulation during transportation. The results
show that the electrostatic accumulation of JO-9159 explosive decreases with the increase of chute angle,
and when the chute angle increases from 20° to 40°, the charge-to-mass ratio of JO-9159 explosive
decreases by about 400% , which has a significant effect on the electrostatic accumulation. The charge-to-
mass ratio of explosive increases with the length of chute. The wider the chute, the smaller the accumula-

tion degree of charge particles in the chute, the larger the contact area with the chute, the larger the
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charge transfer amount and the higher the charge-to-mass ratio of explosive. The smaller the explosive

particle size, the stronger the ability of the particles to break the electron distribution on the surface of the

object, the more charge transfer amount, the larger the charge-to-mass ratio of the explosive particles.

The influence of chute angle on electrostatic accumulation of explosive particles is significantly greater than

the other three factors, and the order of influence on electrostatic accumulation of explosive particles is

chute angle>>chute length™chute width™explosive particle size.

Key words: EDEM; accumulation of static electricity; JO-9159 explosive; chute method
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Tab. 3 Electrostatic accumulation in different grid sizes
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Fig.3 Simulation verification diagram
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Tab.4 Influencing factors of simulation experiment

(13

WEHE  EEAK LALEYSE
—1 0 1
T, RS/ () 20 30 40
T, WG /mm 200 300 400
T, W e % /mm 30 50 70
T, HifE/mm 0.8 1 1.2

B8 T 2 DY 2% DA o ik 2 BOK S B0 S0 8
ZERMI 5 PR,
#5 (IR R

Tab.5 Simulation experiment design and results

By :
s PIRRE HORE . eammie
T, T, Ts T, BiE/C

1 —1 —1 —1 —1 —17.3053 —0.692 212
2 —1 0 0 0 —28.3033 —1.132132
3 —1 1 1 1 —32.8805 —1.31522
4 0o —1 0 1 —7.79913 —0.3119652
5 0 1 —1 —16.5084  —0.660 336
6 0 1 —1 0 —13.7999 —0.551 996
7 1 —1 1 0 —4.65409 —0.1861636
8 1 0o —1 1 —5.47229 —0.2188916
9 1 1 0 —1 —10.2499  —0.409 996

3 ZWERSH

AR RS, Gl 1A T AT A5
i PR 23R A R KSR B2 i s Bl ank 6 Fror

H12¢ 6 mT LU B, 0 (6 A o 0 25 0k A T
32 i P L A R B R R OR, KE 2GR X
PR BFENE fe /)N, 52 e e FEE 040 I kg T A0 7 >



768 b R A s CASRBREROD

2024 45 6 )

TR I > T B S5 > K24
®6 gtk
Tab.6 Analytical statistical tables
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Fig.4 Variation of charge-to-mass ratio of explosive with slope
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Fig.5 Variation of charge-to-mass ratio of explosive with chute length
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Fig.6 Variation of charge-to-mass ratio of explosive with chute width
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Fig.7 Explosive particle accumulation of different chute width
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