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Experimental study on energy. dissipation characteristics of coal
samples under impact loading

ZHAO Yi=in' >, GONG Shuang' HUANG Ya-giong’

(1.School of Resource and Safety Engineering China Univérsity of Mining and Technology( Beijing) Beijing 100083 China; 2. State Key Lab of Coal Re—
sources and Safe Mining China University of Mining dnd"Féehnology ( Beijing) Beijing 100083 China; 3.School of Mechanics and Civil Engineering China
University of Mining and Technology ( Beijing) «Betjing® 100083 China)

Abstract: The energy dissipation law of coal under different impact loading conditions was experimentally investigated
by using a Split Hopkinson Pressure Bar.The indirect dynamic Brazilian disc split tension tests for coals were carried
out. The total absorption energy density total dissipated energy density and damage variable for different bedding angles
under different impact velocities were analyzed and discussed. Meanwhile the postHailure fragments of coal samples
(0-0.2 mm and 0.2-5 mm) were collected and quantitatively analyzed to characterize the dynamic failure fea—
tures for coal samples. Based on the experimental results it was found that the damage variable of air dry coal
specimens with the same bedding angle nearly linearly increases with the increase of impact velocity and the
damage variable of overall saturated coals increases exponentially with the increase of impact velocity. Except the
bedding angle of 45° 14.1% to 31.3% fragment reductions of 0—0.2 mm and 33.7% to 53.0% reductions of 0.
2-5 mm were observed for the saturated coals compared to dry ones. For the bedding angle of 45° the water satu—

ration did not reduce fragments.
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Table 1 Statistical distribution of energy dissipation characteristic parameters of coal samples
v/
3 d
0/(°) (mes) w/(Jem™) Wall wa/(J > m™)
0 3.045,+0.422 4 5 475.09,+3 352 0. 026 8,+0.019 4 547.69,+394. 6 0.093 2,+0.015 1
22.5 2.847 25+0.578 2 5 357.565+1 202 0.0235+0. 01 472.4785+199. 4 0.085 15+0.017 8
45 2.998 7,+0.326 9 6 473. 185+1 464 0.032;+0.013 652.557,+257.3 0.097 85;+0.020 5
67.5 3.0885+0.712 7 5004.94,+1 466 0.024 4,+0.007 8 509.4725+163.3 0.103 85+0.018 1
90 2.989 25+0. 548 4 486.945+2 895 0.021 45+0.015 9 439.905+327.2 0.092 45+0.016 6
0 2.503 65+0. 653 4 198.805+1 124 0.017 25+0. 007 1 369. 5845+153. 1 0.082 75+0.015 7
22.5 2.702 8,+0. 356 8 036.25,+2 742 0.033 3,+0.013 5 679.3534+277. 8 0.083 1,+0.008 7
45 3.118 3;+0. 197 8 316. 98;+2 505 0.047 3;+0.015 9 985.693,+337. 9 0.117 3;+0. 008 5
67.5 3.225 3;+0.303 6 339.03;+2 489 0.0365;+0.010 5 749.955+224.9 0. 125 8;+0. 034
90 2. 640 5,+0. 503 5 574.68,+2 746 0.025 3,+0.015 5 532.16,+318.2 0.093 3,+0.017
“ N » .
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Fig. 5 Size statistics of fragments of coal with different | 67.5°
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Fig. 6 Size distribution of fragments of air dry coal and water saturated coal specimens after failure under the dynamic impact loading

2

Table 2 Average amounts of two scales fragments of air dry and water saturated specimens after impact loading

(0~0.2 mm (0.2~ (0~0.2 mm (0.2~ (W =W,/ (Wp-W,,) /
/(°) W) 1% W) 1% W) /% W.,) 1% Wy, /% Wy, 1%
0 0. 653 10. 551 0.448 9 5.007 31.255 700 52.544 78
22.5 0.617 9. 004 0.487 8 5.968 20. 940 030 33.718 35
45 0. 593 8.970 0.602 0 9.183 -1.517 707 -2.374 60
67.5 0.776 11.879 0.540 0 5.579 30. 412 370 53.034 77
90 0.589 7.418 9 0.506 0 3.533 14. 091 680 52.378 38
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