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Abstract: To study the fracture characteristics and damage laws of high-temperature sandstone under thermal shock in water
after cooling, the micro-CT technique is used to analyze the meso-pore cracks of sandstone at 600°C under thermal shock after
cooling in water at different temperatures. The relationship between the temperature of cooling medium and the pore
development is analyzed, and the developing trend of fractal dimension of the pores is investigated. The results show that after
the thermal shock treatment of high-temperature sandstone, a large number of new pores sprout, and the throat is generated in
the fragile place between the pores and gradually develops and expands. Eventually, a large number of pores are connected to
form pore clusters. With the decrease of the temperature of the cooling medium, the volume of the connected clusters increases,
the permeability increases, and the damage degree increases. The volume fraction of the pores of sandstone is linearly and
positively correlated with the fractal dimension. The larger the volume fraction of the pores, the larger the fractal dimension,
and the more severe the damage of sandstone. The fractal dimension can be used to characterize the damage degree of
sandstone. The pores and fracture characteristics of granite, limestone and sandstone at 600°C are quite different under thermal
shock after cooling in water. The granite is characterized by obvious brittle fracture, for the sandstone, the pore development is
obvious, and for the limestone, there are pores and fractures.
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Fig.2 Nano Voxel 4000 high-precision micro-CT test system
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Fig. 3 Principle of CT scan

N 3~5C/, IERNTEEEGERE 6 h, fHiR{FpE
SZANIE) 5T B G Tl I R e R U A P T P A AT
[FI 4T 25 A o i 2R &, A EIA TS
HFRIREE (20, 60, 100°C) FEFTFFIGIAE . Kilfh
Iy g fp B FEIRGE BN EIA T, AR R 5%
A PR E e —SUE U, BB T2 BT,
Ja BT TR NET . R0 R e R A R
Pophfi b E

(2) CT 33t

2 R AL S b A R 2ILLAR L, B4 8 600°C
A AR K R H S R o R TR S B
BTHEEEE B, b8 E AR i 25
mm X7 CT . MR RGN, ¥ T/ER
JEN 160 KV, BN 140 pA, /Nl 8 R R~FA
10 um, XHAEHEAT 360 FEHHE, JLda# 900 Wi, 75
FJRUE CT ¥ . A BIBCE 7 B A LAl AR AR
HATHIR . WG ERERAE 1) CT Fai s Rk AT
b B, 36 I 15 B0 R B R R A AR B AT RS AR AL

2 PohE{ER TRV A MUAFIE D
2.1 WERHEHEMR

Kl 5 4 600°C Sl RSN A 1E 20, 60, 100°C1HIER
KR E, CT HAfEEFBMKIEZR. K
HBREIR A NFLER, KRG NAE R, [y

FRIXIR

4 FF CT AR 3 & B
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Fig. 5 CT scanning grayscale images of sandstone fractured by thermal shock at 600°C in water at 20°C, 60°C and 100°C
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Fig. 6 Distribution curves of volume fraction pores of each layer along scanning aspect of specimens
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Fig. 9 Reconstruction of maximum pore interconnection clusters extracted from digital core based on CT scanning (actual size of digital

core: 5 mm X5 mmX35 mm)
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Fig. 13 Structure of pores and fracture network of three kinds of rocks after thermal shock at 600°C
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