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Fig. 1 Shimadzu high temperature fatigue testing system with scanning electron microscope
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Fig. 2 The fixture under high temperature fatigue testing system with scanning electron microscope
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Fig. 3 Sample size under high temperature tensile experiment
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Fig. 4 SEM pictures of prefabricated flaw's crack creating under temperature was 100°C (6=35. 99MPa)
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Fig. 5 SEM picture of prefabricated flaw creating crack grow with stress under temperature was 100°C (=44, 69MPa)
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Fig. 8 Limestone sample thermal damage evolution under temperature was 100°C
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An Experimental Study on Rock Thermal
Damage Fracture under Meso-size

XIE Wei-hong', GAO Feng®, XIE He-ping®
(1. Department of Airport engineering, Xuzhou Airforce Insititute, Jiangsu 221000, China; 2. Department of science, China University of

Mining and Techonlogy Jiangsu 221008, China; 3. Sichuan University, Sichuan 610041, China)

Abstract: The meso-structure deformation of rock, flaw evolution mode and deformation process under
uniaxial compression and extension due to temperature and load were investigated in real-time. The
advanced experiment instruments such as High Temperature Fatigue Testing System with Scanning
Electron Microscope were used. Aim at the characteristic of the reversible process of rock’s heat
inflate which influenced by the history of temperature and having different structure between on
heating and after cooling. The meso-structure and the meso thermal fracture mechanism of rock have
been researched system’ experiment. Each stage’s clear SEM pictures and experiment data which
rock’ s microcrack evolve, extend and crack fracture have been achieved under differ load and
temperature. Based on the testing results, combination experiment data and high clear pictures, rock’
s thermal meso damage feature were analyzed. The effects of temperature on rock meso-structure were
probed.

Key words: Temperature; rock; SEM real-time test; meso-damage characteristic



