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Experiment study on acoustic wave velocity law with

temperature variation in coal and rock mass
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Abstract: In order to study the temperature affected to the wave velocity transmission in the coal and rock mass a self developed acoustic wave
parameter test system was applied to the experiment study on the wave velocity law of the coal and rock mass with the temperature variation to
provide theoretical references to the study on the acoustic wave transmission in the coal and rock mass.The study reasults showed that with the
temperature increased the wave velocity of the P—wave and S—wave in the coal and rock samples would in a reduction generally and would have
an undulatory phenomenon.There was a high positive ¢orrelation feature between the wave impedance size and wave velocity size of the coal sam—
ples.The temperature rose would cause heat expansion.of different mineral contents in the coal and rock mass.Due to the different types of the
minerals the heat expansion coefficient would be different the micro pores and cracks in the coal and rock mass would be increased and expand-
ed.The porous structure of the coal and rock mass would be varied and the elastic modulus and wave velocity of the coal and rock mass would be
reduced Meanwhile the temperature rose would cause the variation of the mineral and binding material in the coal and rock mass and thus the e—
lastic modulus and wave velocity of the coal and rock mass would be reduced.
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Fig. 1 Schematic diagram of acoustic wave

measurement system in coal and rock
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Table 1 Basic industrial analysis parameters of coal sample

M, 1% Voal% Ayl % FC, /%
0..80 14. 84 8.20 76. 12
0.82 13.28 11.03 75.48
8 0.45 51.18 2. 66 45.72
2 0.48 24.55 5.69 69. 29
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Fig.2 Wave velocity change curves in coal sample with temperature
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Fig. 3 Wave impedance change curves in coal sample with temperature
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Fig. 4 The longitudinal and transverse

wave velocity change curves in coal sample
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