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Effect of High Temperature on Dynamic Tensile Mechanical
Properties of Coal

YUAN Qi, HAN Wenmei, ZHENG Xiang, ZHAO Peng
(School of Aerospace Engineering, North University of China, Taiyuan 030051, China)

Abstract: The mining of deep coal mines is often adversely affected by high temperature geothermal and
blasting shocks. In order to ensure safe production and improve mining efficiency, it is very important to
study the influence of temperature on the dynamic mechanical properties of coal. In this study, split Hop-
kinson bar (SHPB) system was used to carry out Brazilian splitting test of coal samples, and combined
with X-ray diffraction (XRD) and particle flow program (PFC) simulation, the mechanical properties and
failure evolution process of coal at different temperatures and loading rates were studied, and its microcrys-
tal structure and fracture mode were analyzed. The test results show that the high temperature leads to
the deterioration of coal, and the tensile strength and dissipative energy of coal samples decrease with the

increase of temperature. The tensile strength, incident energy and dissipated energy increase with the
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increase of impact velocity, and the rate dependence of coal samples decreases after heat treatment. Heat-

ing reduces the interlayer spacing of coal and increases the stacking height, which is characterized by the

development of high-order coal. Heat treatment enhances the order of the crystal structure of coal, but the

microcrystal size is small. Micropores and cracks caused by uneven water evaporation and thermal expan-

sion play a greater role in weakening the strength. When PFC simulates the dynamic tensile process of

coal samples, the main crack along the loading direction is tensile splitting, the type of fracture in the

wedge-shaped region at both ends is mainly compression-shear failure, and the number of tensile cracks is

much more than that of shear cracks.

Key words: high temperature degradation; coal pyrolysis; dynamic tension; energy dissipation; split Hop-

kinson bar
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Fig.1 Some coal samples and vacuum drying box diagram
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Fig.4 Determination of loading rate of typical dynamic tensile test
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Tab.2 Mechanical parameters of coal at two kinds of impact velocity
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Fig. 13 Experimental simulation comparison of coal under different

working conditions
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Fig. 14  Crack number and crack evolution of B-1 coal
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