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Study on Ore Rock Block Size and Energy Dissipation of Secondary Crushing in Pulang Copper Mine
WAN Zaichun', ZENG Qingtian®, HUANG Heng®, LI Zhiju®
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Abstract: The large blocks of ore rocks with a size exceeding 1.2 m generated during the natural caving mining method of Pulang
Copper Mine have caused problems of equipment blockage and increased costs. To address these problems., the block size
distribution and energy distribution characteristics of secondary crushing for three typical large ore rocks under different
numbers of blast holes were analyzed in detail using finite element numerical simulation. Firstly, the block size distribution data
of ore rocks were obtained through image processing and field measurement, and the ore rocks were classified. Secondly, finite
element software was used to simulate the evolution of blasting stress. crack propagation, and energy dissipation. The results
show that the number of blast holes has a significant effect on the crushing efficiency of large ore rocks. With the increase in the
number of blast holes, the stress distribution within the rock becomes more uniform. and the crushing effect is enhanced.
When the number of blast holes is the same, the three typical large ore rocks are subjected to similar blasting load pressures at
the same distance from the blast holes. The blasting load pressure decays rapidly with the increase of the distance from the blast
holes. During multi-hole blasting. the stress value on the central line of two-hole distribution is the maximum, while that on
the central line of three-hole distribution is the minimum. With the increase in the number of blast holes, the number of cracks
correspondingly increases, forming longer cracks or a more extensive crack network in the ore rock. Moreover, multi-hole
blasting creates directional cracks or crack zones. After multi-hole blasting, the block size distribution characteristics of the ore

rock are uniform and well-crushed. The number of blast holes is directly proportional to the maximum values of kinetic energy
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and internal energy. Under the condition of the same number of blast holes. the internal energy of ore rocks of various sizes

remains stable, and the ratio of kinetic energy to internal energy of the rock decreases with the increase of the size of large ore

rocks. Therefore, in the secondary crushing construction of rocks at Pulang Copper Mine, single-hole blasting can be used for

small-sized large ore rocks, while double-hole blasting is suitable for medium-sized and large-sized large ore rocks.

Key words: Secondary crushing. Multi-hole blasting, Block size characteristic, Energy dissipation
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Table 1 Typical size of large ore rocks in Pulang Copper Mine
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Fig.2 Numerical calculation model for secondary crushing of typical large ore rocks
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Table 2 Main rock mechanics parameters of Pulang Copper Mine
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Fig.3 Numerical simulation results of stress evolution during secondary crushing of three typical large ore blocks
0
1 X 200+ 9
= 120 # ] ﬂ X o 5
=¥ A ey / ot
S 80 | X —~< £ 100} I / g
& a0 ) ’/ & IHI" <X B sl
oL e »\.,J \ ; oL W b e ] _10 ; ] ; :
0.0 l}. 0.4 0.6 0.8 1.0 0.0 0. 2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0
Bt fEl/ms A [A)/ms Bt lal/ms
(a) MUKBE &, Rl (b) hEASEE, WL (e) hEKBRFE, =7
120 100
100} 800} fl ~ 80F ;4
£ 80f £ 600 | X & el |
& o < aoof | ¥/ S af [
40 / X, R [ A ity
i o0 |/ v—w/ :  200f | X 20 [}
"_i___;« A~ ___ — f_ — | A _‘f_,/_)(l\,\h._gﬁ"“_f“—— o > ; —
0.0 0.2 04 n 6 ns 1.0 0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0
Bt jE]/ms B [A]/ms B El/ms
(d) RBXRTE, #7l (e) #RAHPE, WIL (f) FEKXRTE, =7
100 300
. 80 - ’;Y.
£ 60F X, & 200} |
f"'\ = n 7z E 100 |||J\£’N\,\\
w 20f J DT o R o i ‘.: /_f.._\X:k S| e
olt L ?(L\,_\’ s d_‘//‘ s == | R 2 __‘__ o .‘" - ; .'
0.0 0. 2. 0.4 0.6 0. 8 1.0 0.0 0.2 I} 4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0
Ht f]/ms Bt [E]/ms it ) /ms
(g) ABKRF#, #7 (h) ABAHRETE, Wl (i) KBXHEE, =9l
B4 3 FhEARKRBRY 5 IRBEE SR E L%

Fig.4 Pressure time-history curves during secondary crushing of three typical large ore rocks
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Fig.5 Numerical simulation results of crack evolution during secondary crushing of three typical large ore rocks
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Fig.6 Energy dissipation laws during secondary crushing of three typical large ore rocks
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Fig.7 Characteristics of block size distribution during secondary crushing of three typical large ore blocks
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