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Tab. 1 Testing parameters of rock specimens

= INIARTIE, OBV, P BRURE g INIARTEGE, OBV, R, WE BBl
(m-s™") (m-s™) T (m-s)  WH (m-s") (m-s™") T (m-sh)  KE
1-1 5833 5833 20 12.0 18 3-1 5645 3302 400  12.0 12
1-2 5833 5833 20 15.0 4 32 5645 3211 400  15.0 4
13 6 034 6034 20 18.0 2 33 5738 3 500 400  18.0 2
2-1 5738 4730 200 12,0 24 4-1 5932 1215 600  12.0 3
2-2 5833 4930 200  15.0 10 4-2 6034 1316 600  15.0 2
2-3 5738 4730 200  18.0 7 4-3 5932 1250 600  18.0 1
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Fig. 4 Cleavage fractography when 7=20 °C, V,=18.0 m/s,
N =2
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Fig. 5 Secondary cracks on non-principal fracture surface under different impact velocities
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Fig. 6 Comparison of fracture property at different temperatures
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Fig. 7 Micro-topography characteristics of fracture when T =600 C, V,=15.0 m/s, N =4
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Fractography study of heat-treated granite under action of cyclic impact loading

WANG Lu, WANG Zhiliang, SHI Gaoyang, SHI Heng, TIAN Nuocheng
(School of Civil and Hydraulic Engineering, Hefei University of Technology, Hefer 230009, China)

Abstract: In order to investigate the influences of temperature and dynamic loading on the failure mechanism of
biotite granite, the cyclic impact compression tests on the granite specimens heat-treated by different temperatures
were carried out using the split Hopkinson pressure bar. The tungsten-filament scanning electron microscope was
used to observe the fracture morphology of the specimens. The results show that at room temperature the ductile
fatigue cracks appear on the fracture surface under the low impact velocity and brittle fatigue cracks are turned out
under the action of the middle impact velocity. However, the typical cleavage cracks appear on the fracture surface
under the high impact velocity. Under the same impact loading, there are a large number of cleavage cracks and
wallner lines on the fracture surface of the rock specimens below 400 °C heat treatment temperature. With the
increase of the heat treatment temperature, the number of the cleavage cracks decreases, and many quasi-cleavage
fractures and dimples gradually increase. Under cyclic impact loading, the loading-rate effect of the granite is
obvious, that is, the higher the impact velocity, the more obvious the brittle fracture characteristics is. Meanwhile ,
the temperature effect makes the ductility of the granite significantly enhanced, and an increase in the heat
treatment temperature will lead to the transition of the failure mode of the granite specimens from the brittle fracture

to the brittle-local ductile fracture.

Key words: granite; temperature; cyclic impact; fractography; mesomechanism
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