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Effect of heating rate on macro and mesoscopic properties of sandstone after
high temperature
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(1. State Key Laboratory of Coal Mine Disaster Dynamics and Control, Chongqing University, Chongging 400044, China;
2. School of Resources and Safety Engineering, Chongging University, Chongqing 400044, China)

Abstract: After sandstone is subjected to high temperature, the macro and micro properties will change to different degrees. 400 ‘C
and 1 000 ‘C are two important nodes in the change of the macro and meso properties of sandstone. In order to further study the
influence of heating rate on the physical properties, mechanical properties and internal meso-fracture of sandstone, the uniaxial
compression experiment of sandstone under different heating rates was carried out with 350 ‘C and 950 °C. The whole process of
uniaxial compression was monitored by acoustic emission, and scanning electron microscope was used to analyze the
meso-morphology of destructed sandstone. After treated at different heating rates, 350 “C sandstone has little change in the mass,
volume, density and longitudinal wave velocity, while 950 C sandstone decreased significantly in the mass, density and longitudinal
wave velocity, and increased remarkably in the volume, and the higher heating rate, the smaller change rate. The stress-strain curve,
stress-volume strain curve, compressive strength and elastic modulus of the 350 C sandstone are virtually unaffected due to the
heating rate. The stress-strain curve of the sandstone sample at 950 ‘C is upwardly biased with the increase of the heating rate, the
compressive strength and elastic modulus first increase and then reach a constant value; the cumulative ring-down counts of acoustic
emission of sandstone at 350 “C and 950 C have a tendency to decrease with the increase of heating rate. When the temperature is
950 ‘C and the heating rate is 1 “C/min, the cumulative ring-down counts of sandstone and the sudden acoustic emission area are
the largest; scanning electron microscopy analysis of sandstones with different heating rates showed that heating rate has little effect
on the mesoscopic morphology of 350 ‘C sandstone; with the decrease of the heating rate, the number of microcracks and
micropores of 950 C sandstone will increase, the volume size of microcracks and micropores will also increase.
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Fig.2 XRD image of sandstone specimen at room
temperature (25 C)
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Table 1 Change rate of some physical parameters of
sandstone at 350 ‘C

FHEEZR/('C » min™") 7, /% T 1% 70 1% /%
1 0.55 0.22 0.76 121

3 0.47 0.21 0.67 123

5 0.43 0.21 0.64 1.30

10 0.42 0.21 0.63 1.20
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Table 2 Change rate of some physical parameters of
sandstone at 950 C

FHEHR/(C » min™") 7, /% T 1% 70 1% 1%
1 3.13 220 5.17 55.3

3 298 2.17 5.00 50.6

5 2.64 2.03 455 50.9

10 258 2.01 447 50.1
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