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Study on the change law of temperature and mechanical properties of coal

body in uncovering coal seam in low temperature freezing cross-cut
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2. National Engineering Research Center for Coal Mine Gas Control, China University of Mining and
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Abstract: In order to study the change law of temperature and mechanical properties of coal body in
uncovering coal seam in low-temperature freezing cross-cut, U-shaped copper tubes are pre-buried and
frozen with liquid nitrogen during the preparation of coal samples. The characteristics of internal and
surface temperature and stress-strain changes of coal samples under different freezing times are analyzed by
temperature measurement, infrared thermal imaging and uniaxial compression. The test results show that
with the increase of freezing time, the internal and surface temperatures of coal samples show a decreasing
trend. The lowest surface temperature of coal samples is located near the U-shaped copper tube, and the
highest surface temperature of coal samples is located at the boundary of coal samples. In the compaction
stage, with the increase of freezing time, the strain of coal samples gradually decreases and the compaction
stage shortens. In the elastic deformation stage and yield stage, with the increase of freezing time, the
maximum stress and elastic modulus of coal samples both increase.
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Fig. 2 Internal temperature variation curves of coal
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Table 1

different freezing time

VREKIE Al /min RIGIREE/CC HRESRIRE/C IR/ T
15 26.74 12.21 14.53
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Fig.3 Surface temperature variation nephogram of coal samples under different freezing time
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Fig.4 Stress-strain curves of coal samples under

different freezing time
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Table 2 Maximum stress and elastic modulus of

coal samples under different freezing time

WEkntm/ EOKRI S/ mRR T #bESE/ dpERGE
min MPa R/ % GPa i/ %
0 2.074 — 0.403 —
15 2.519 21.5 0.475 17.9
30 2.911 40. 4 0. 484 20.1
45 3.470 67. 4 0.538 33.5
60 4.252 105.0 0.621 54.1
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Fig.5 Variation curves of maximum stress and elastic

modulus of coal samples under different freezing time
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