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Abstract: The impact compression tests on a single coal-like body, a rock-like body and a combined coal-rock-like body are
carried out by using the split Hopkinson pressure bar (SHPB). The energy dissipation and fragmentation characteristics of the
specimens are analyzed. By screening the coal and rock fragments respectively, the average fragment sizes are obtained. The
energy dissipation densities of the two sections are obtained according to the relationship among average fragment size, energy
dissipation density and incident energy of single bodies, and the energy absorption characteristics of the two sections are
investigated. The results show that the existence of the joint surface makes the propagation of stress pulse between combined
specimens and elastic bars more complex, and the dissipated energy is close to that of the single coal body, however smaller
than that of the single rock body with large impedance. The degree of energy accumulation of coal section is higher because of
the deformation inhibition of the rock section, and the energy dissipation density and crushing degree of coal section are greater
than those of the single coal body under the same impact intensity, and the energy transfer of rock section aggravates the
crushing degree of the coal section. On the contrary, the energy dissipation density and the crushing degree of rock section are
smaller than those of the single rock body. The energy needed for dynamic disaster of composite coal and rock is lower than
that of the single coal body because of the higher energy accumulation degree. These conclusions should be considered when
understanding the mechanism of rock burst and coal and gas outburst and taking prevention and control measures for these
dynamic disasters.
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Fig. 1 Partial specimens of single body and combined body
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Table 1 Physical and mechanical parameters of specimens

ﬁﬁ %EA, ﬁﬁi R LA
% /(10°kgm?®)  /(kms') /GPa
MC 1.42 2.42 0.27 1.47
YC 2.13 3.97 0.23 6.90
ZCW 1.76 3.01 — 1.78
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Fig. 2 SHPB system
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Fig. 3 Verification of dynamic stress equilibrium
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Table 3 Predicted values of energy dissipation density of two

sections of combined body

W,/ MC YC ZCW  ZCW-M  ZCW-Y

32.7 0.091 — 0.082 0.139 0.318
97.2 0.212 0.383 0.187 0.292 0.367
147.9 0.354 0.675 0.297 0.461 0.402
208.2 0.461 0.867 0.377 0.570 0.465
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