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Abstract: In order to explore the effect of high temperature and water cooling on the dynamic compressive mechanical properties
of porous sandstone, XRD and SEM tests were carried out on natural condition and high temperature-water cooled sandstone
specimens at 200 ‘C, 400 ‘C, 600 °C, 800 “C and 1000 ‘C. The impact compression test was carried out by SHPB test device.,
and the high temperature-natural cooling condition was added as a comparison. The results show that the natural sandstone
structure is dense, and the main mineral components are calcite, dolomite and quartz. After high temperature-water cooling
treatment, calcite and dolomite are gradually decomposed into calcium oxide, calcium hydroxide is formed in water, and the
section is covered with micron-sized particles. With the increase of the action temperature, the color of the specimens gradually
changes from gray to brown, their volume expands, and their mass, density and longitudinal wave velocity decrease. The
dynamic stress-strain curves of the specimens after different high temperature-water cooling treatments are similar, which are
divided into three stages. including elasticity, plasticity and failure. The dynamic compressive strength is negatively correlated
with the action temperature, and the dynamic strain and average strain rate are positively correlated with the action
temperature. With the increase of the action temperature, the impact crushing degree of the specimens is aggravated, and the

damage is changed from several fragments to powder. Compared with the high temperature-natural cooling porous sandstone
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specimens, the dynamic compressive strength and average particle size of the high temperature-water cooling porous sandstone

specimens decrease, and the dynamic strain and average strain rate increase. The high temperature-water cooling effect causes

the internal structure damage of the porous sandstone specimens. The higher the temperature, the more serious the structural

damage of the specimens and the more obvious the dynamic characteristic decline.
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Table 1 Physical parameters of porous sandstone specimens under natural and high temperature-water cooling
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Fig.2 The change of mass, volume and

density with action temperature
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Fig.8 The relationship between dynamic strain

and action temperature
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Fig.9 The relationship between average

strain rate and action temperature
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Fig.10 Broken forms of specimens after different

high temperature-water cooling
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Table 3 SHPB impact failure fragment screening test results of specimens after high temperature-water cooling

Ve RIFE LR S T R i &/ g MIRE/ W
B/ °C 0 mm 0.15 mm 0.3 mm 0.6 mm 1.18 mm 2.36 mm 4.75 mm 9.5 mm 13.2 mm g A /mm
25 (&) 0.18 0.27 0.57 0.96 1.73 3.34 9.36 47.92 61.03 125.36 12.11

200 0.21 0.19 0.47 0.54 0.88 2.69 9.76 16.12 94.12 124.98 13.11

400 0.27 0.32 0.95 1.24 1.89 6.31 27.98 26.16 60.25 125.37 11.19

600 0.75 0.64 1.47 1.49 2.75 8.96 37.69 23.51 43.42 120.68 10.01

800 5.55 4.16 5.68 3.79 4.41 11.47 34.09 21.52 28.59 119.26 8.05

1 000 25.91 17.78 28.97 17.78 9.84 12.21 8.36 0.00 0.00 120.85 1.28

SRR - K SR - AR AL S,

B AL e IR W D B AR 5 1 TR 2
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Fig.11 The relationship between average particle

size of specimens and action temperature
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