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Abstract; In view of the problem that mining and crushing of magnetite ore require huge energy consumption,
the split Hopkinson pressure bar(SHPB) is used to test and analyze the dynamic mechanical properties and energy
dissipation characteristics of magnetite ore during crushing process under different strain rates. Meanwhile , the com-
plete dynamic failure process of the sample is simulated by ANSYS/LS-DYNA software. The results show that the dy-
namic compressive strength of the magnetite ore samples has a significant strain rate correlation,and increases from
126.77 MPa to 220. 62 MPa when the strain rate ranges from 43.94 s ™' to 147.75 s~'. Besides, The analysis of en-
ergy transfer law shows that the increase trend of reflected energy become more obvious with the increase of incident

energy,and the maximum proportion accounts for about 22% of the total incident energy. However, The increase
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trend of transmission energy become weaker,and the proportion of transmission energy decreases from 78% at low in-

cident energy to 38% at high incident energy. At the same time, the dissipated energy used for specimen crushing in-

creases gradually,which has a linear relationship with the incident energy. The failure mode changes from the split-

ting failure at low and medium strain rates to crushing failure at a high strain rate. In terms of the crushing scale,

most of the fragments at low and medium strain rates are large,while the fragments at high strain rates are small and

mostly fine-grained and needle shaped. Numerical simulation results indicate that the initial failure is caused by the "

cross" shaped reflected tensile waves on the incident end of the specimen. The results of this study can provide a ref-

erence for judging the difficulty of dynamic crushing of magnetite ore and improving the efficiency of rock breaking by

impact.
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Table 1 Static mechanical parameters of magnetite ore
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and verification of stress uniformity
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Table 2 Test parameters of rock samples under impact loads
. iR, rhilrE R PRI HAPE SAEBERT K
7 MPa (m-s™) (s 5 i/ MPa KI T
1’ 8.32 43.94 126.77 1.08
2f 0.3 8.24 42.56 123.63 1.05 1.06
3" 8.29 42.88 125.49 1.07
47 11.19 56.42 155.49 1.32
5* 0.4 11.05 53.73 152.76 1.30 1.32
6" 11.28 57.94 156.35 1.33
7* 14.48 82.59 175.69 1.49
8" 0.5 14.26 79.98 172.10 1.46 1.48
9* 14.32 81.86 174.31 1.48
10* 16.18 116.94 203.49 1.73
11" 0.6 16.47 117.21 204. 63 1.74 1.74
12* 16.80 120.23 206.42 1.75
13* 19.36 146.53 218.58 1.86
14* 0.7 19.24 146.22 217.39 1.85 1.86
15* 19.53 147.75 220.62 1.87
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Fig. 4 Stress-strain curves of magnetite

ore under different impact speeds
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Table 3 Energy calculation results of typical samples under different strain rates

i AR/ FEREEE O AGTRE RUMAE ESTEE WUIkAE BEREEE/  mRiRHERE
G MPa  w/(m-s”') W/I W/ W,/ W/l (J-em) P
1 0.3 8.32 48.31 4.68 37.93 5.68 0.057 0.117
2 0.4 11.19 85.16 10.08 56.52 18.56 0.189 0.217
3 0.5 14.48 154. 46 21.77 79.77 52.92 0.539 0.344
4* 0.6 16.18 210.50 43.05 95.21 72.24 0.736 0.343
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Fig. 9 Failure morphology of magnetite ore under different loading strain rates
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Table 4 HJC model parameters for magnetite ore

¥ p(kg-m”?) G/GPa  F./MPa A B C N S.e  T/MPa P/MPa  p,
Hf 2586 6.53 118 0.9 1.1 0.007 0.6l 7 4.0  20.2  0.0017
M P,/GPa “ K,/GPa K,/GPa K,/GPa D, D, EPSO FS o
Bt 1.2 0.1 82 -171 208 0.04 1.0 1 2.0 0.004
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Fig. 14 Damage cloud diagram of magnetite ore under velocity of 16. 18 m/s
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