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Abstract: In order to study the crushing energy dissipation characteristics of graphite ore rock under impact loads,
¢ 50 mm diameter split Hopkinson pressure bar( SHPB) test device is used to conduct impact compression tests. The
crushing energy dissipation law of the graphite ore rock samples is analyzed under different loading rates with five dif-
ferent impact pressures from 0.2 MPa to 0. 6 MPa with a 0. 1 MPa interval. The test results show that the dynamic com-
pressive strength of the samples have a strong third-order polynomial relationship with the average strain rate under im-

pact loads. The graphite ore rock has dynamic hardening under impact loads,and its dynamic compressive strength in-
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creases nonlinearly with the increase of strain rate ,which shows an obvious strain rate effect. In addition, there is an ob-

vious logarithmic relationship between the crushing dissipation energy and the incident energy. With the increase of in-

cident energy,the crushing dissipation energy also increases. However, the proportion of the crushing energy gradually

decreases from 0.38 to 0. 11. The crushing energy dissipation density of the samples has an obvious strain rate effect,

and its value increases with the increase of strain rate. Besides, the average particle size of the broken samples is

strongly correlated with the energy dissipation density of the samples. As the energy dissipation density increases, the

crushing degree of the sample becomes more severe. Therefore ,the average particle size of the crushing fragments can

be used to quantitatively describe the crushing degree of the samples.
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Table 1 Basic physical parameters of graphite ore sample

W/ HIGE, s R IR He PRGBS/
(g+em®)  (m-s) GPa 8 MPa
2.655 2924 29.35 0.175 54.42
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Fig. 3 Relationship between dynamic compressive strength

and average strain rate of graphite ore rock
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Fig. 4 Relationship between crushing energy consumption

and incident energy of graphite ore rock sample
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Fig. 5 Relationship between crushing energy utilization rate

and average strain rate of graphite ore rock sample
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Fig. 7 Fracture morphology of samples under different impact pressure loads
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Table 2 Results of fragment screening of graphite ore rock samples under impact loads
FERERS i/ AL [ SR E A/ % WS4
(Jeem™)  >40mm 31.5~40 mm 20~31.5mm 16~20 mm 10~16 mm 5~10 mm 2.5~5mm <2.5 mm KifZ/mm
0.5099 15.518 35.171 16.975 7.759 16.818 4.451 1.497 1.812  27.9234
0.5786 40. 648 5.140 6.050 18.246 5.733 12.021 5.338 6.643  26.9342
0.6357 9.655 13.899 14.399 14.940 16. 146 17.187 5.535 8.240  19.4090
0.6575 7.871 11.701 12.873 15.898 24.312 15.510 5.467 6.359 18.5131
0.7434 6.950 4.515 6.552 4.250 37.450 23.462 8.012 8.809 14.2324
0. 8309 0 7.787 15.492 7.992 23.156 24.344 9.631 11.598  13.5537
0.8394 0 6.626 3.149 10. 020 26. 830 27.485 11.943 13.947  11.1548
0.8619 0 0 8.961 11.661 31.956 27.005 8.838 11.579  11.0622
1.0691 0 0 10.993 9.030 27.837 29.996 11.582 10.561 10.8910
1.0442 0 0 10.510 11.321 25.464 29.714 11.901 11.090 10.8679
1.1343 0 0 4.526 12.843 28.897 31.644 10.097 11.992  10.1358
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1.2980 0 0 4.287 9.197 21.746 33.048 14.458 17.264 8.8229
1.3585 0 0 0 5.471 31.698 37.329 9.775 15.728 8.4682
1. 4680 0 0 0 1.426 19.374 32.686 20.285 26.228 6.3154
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