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Study on Influence of Radial Decoupling Charge on Fine Ore Control

LUO Zhi-hua ,SHI Xiu-zhi ,CHEN Fei,QIU Xian-yang ,HUO Xiao-feng
(School of Resources and Safety Engineering, Central South University , Changsha 410083, China)

Abstract: Fine ore is one of the important factors in the evaluation of economic and technical indicators of
mines. The increase of fine ore will not only complicate the difficulty of shovel loading and transportation, but also
will increase the economic loss of ore which would further affect the economic benefits of a mine. In order to effec-
tively reduce the quantity of fine ore during the blasting process,and improve the economic benefit, this paper ana-
lyzed the failure ratio of the model through ANSYS/LS-DYNA numerical simulation method. And the model crack
was also studied by the block processing system to analyze fragmentation and study the effect of radial decoupling
charge on the control of fine ore. The results show that when the diameter of the blast hole is 110 mm, as the diameter
of the charge increases from 60 mm to 110 mm, the proportion of the total failure volume rises from 27. 83% to
46.73% ,and the degree of fine ore gradually increases. When the diameter of the charge is 80 mm, the fine ore ratio
is low,and the large block rate meets the requirements. The field experiments showed that under the optimized charge

diameter, the produced fine ore is obviously reduced,and the fragmentation is moderate.

Key words: fine ore; radial decoupling charge; block size; crack
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Fig. 1 Mining process schematic diagram
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Table 1 Charge method table
iR | BRI AR ARV iRV R VI
i L B %/ mm 110 110 110 110 110 110
R —% —% —% —% —% —%
HHAR T 2 2561 [ R I B/ m 0.8 0.8 0.8 0.8 0.8 0.8
Ji) P 1 ek =5 =5 il el =R il
JEZGAT AEzy  FARMEZS FUARMEZ FLAkKEZY FUMEZY FLARMEE
26 H AR/ mm 60 70 80 90 100 110
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FLAM 2 m, HARPTR AR T 2 m, AR R
XL IR, AL 4 KA, 2 RIZ 0.7 m, 2y
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Fig. 2 Schematic diagram of the radial

uncoupled charge model (unit;mm)
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Table 2 Explosive of parameters

W/ (g em™) fEE/(m-s7") 3171/ GPa
1.2 4000 7.4

®3 EHRTHESH
Table 3 Explosive state equation parameters
A B R, R, w E, Vo
2.144E+11 1.82E+8 4.2 0.9 0.15 4.193E+9 1
2.144E +11 1.82E+8 4.2 0.9 0.15 4.193E+9 1
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Table 5 Rock HJC material state equation parameter table

e RO G A B C N FC
Hefl 2440  1.486E10  0.79 1.6 0. 007 0.61 11.4E7
BH T EPSO EFMIN  SFMAX PC uc PL
Bl 9E6 1E-6 0.01 7 1.6E7 0.001 8E8
EL UL D1 j22) K1 K2 K3 FS
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Fig. 3 Model stress and failure evolution diagram
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Fig. 4 Final failure diagram of the six models
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Table 6 Radial model failure table (unit;m’)

s B Ry 11 RN AV BRIV A VI
A 4.400E -2 4.400E -2 4.400E -2 4.400E -2 4.400E -2 4.400E -2
NI S 3.176E -2 2.983E -2 2.783E -2 2.738E -2 2.681E -2 2.344E -2
X R 1.225E -2 1.418E -2 1.618E -2 1.662E -2 1.719E -2 2.056E -2

L il % 27.83 32.22 36.76 37.78 39.06 46.73
A JRA 1.400E -2 1.400E -2 1.400E -2 1.400E -2 1.400E -2 1.400E -2
K T 4% 9.999E -3 9.025E -3 8.847E -3 8.483E -3 8.489E -3 7.942E -3
PR 4.001E -3 4.975E -3 5.513E -3 5.517E -3 5.511E -3 6.059E -3

e He Al % 28.58 35.53 36. 81 39.41 39.36 43.28
B JRA 1.600E -2 1.600E -2 1.600E -2 1.600E -2 1.600E -2 1. 600E -2
X BEFES 1.187E -2 1.113E -2 1.034E -2 1.003E -2 9.951E -3 8.168E -3
R 4.129E -3 4.867E -3 5.660E -3 5.970E -3 6.049E -3 7.832E -3

. L il % 25.81 30.42 35.38 37.31 37.80 48.95
C JEA 1.400E -2 1.400E -2 1.400E -2 1.400E -2 1.400E -2 1.400E -2
X T4 1.012E -2 8.993E -3 8.925E -3 8.466E -3 8.701E -3 7.326E -3
LR 3.882E03 5.007E -3 5.075E -3 5.535E -3 5.299E -3 6.674E -3

£ H il % 27.73 35.76 36.25 39.53 37.85 47.67
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DI I (R 22 BT 22 S, A3 7,

x7T FEFR
Table 7 Variance table
w5 B | RERY 11 BRI LTV sy BT VI
S, 1.342 6.076 0.346 1.039 0.558 5.895
S, 0.636 0.596 0.304 0.333 0. 160 0.105
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Table 8 Block size distribution table

N et/ %
mm By | Y 11 BRI BRIV BEALV BRIV
30 0.13 0.53 0.50 0.64 0.67 0.67
50 0.55 2.00 1.96 2.08 2.86 3.44
70 1.31 4.12 4.06 6.46 7.18 9.13
100 3.15 7.87 8.24 14.94 17.89 20.58
150 8.85 16.19 21.45 27.27 38.06 37.89
200 17.41 26.51 35.74 42.05 53.20 49.35
250 27.47 36.74 50.11 58.67 64.03 56.11
300 38.01 48.13 66.29 74.57 73.06 60.17
350 48. 44 60.23 78.58 87.97 81.39 64.07
400 58.75 70.32 88.55 95.20 88.03 68.03
450 68.61 75.59 95.16 98.83 93.00 72.19
475 73.10 79.99 97.41 99. 83 94.80 74.51
500 77.48 83.89 98.41 100. 00 96.02 76.92
525 81.46 87.13 99.12 100. 00 97.17 79.39
550 85.14 89.82 99. 84 100. 00 98.25 81.85
575 88.10 92.37 100. 00 100. 00 99.25 84.30
600 90. 94 94.46 100. 00 100. 00 100. 00 86.70
650 95.34 96. 63 100. 00 100. 00 100. 00 91.25
700 98.29 100. 00 100. 00 100. 00 100. 00 95.42
X20/mm 213.11 175.48 143.52 126.07 105.02 98.56
X50/mm 357.61 319.17 250. 68 224.95 187.84 203.61
X80/mm 515.76 452.74 358.29 320.54 341.20 531.22
Max/mm 724.57 648.91 552.68 478.83 581.45 755.17
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Fig. 6 Cumulative distribution curve of block size
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Table 9 Magnesium ore,large size distribution ratio table

Wy K
.
AR5 fﬂﬁfﬁ KA1/ % j;jﬁjfj Wb/ %
Y T 98.56 3.04 531.22 17. 60
rEiin| 98.56 7.63 531.22 9.22
R T 98.56 7.97 531.22 0.68
ARV 98.56 8.54 531.22 0
ALV 98.56 17.30 531.22 2.55
AV 98.56 20.01 531.22 20.01
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Fig. 7 Blasting effect diagram
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