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An Experimental Study on Thermal Shock Characteristics
for Graphite Materials
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ABSTRACT

Thermal shock is a physical phenomenon that occurs upon a rapid, large temperature and pressure
change or in the quenching condition of materials. In this study, thermal shock fracture resistance and
thermal shock fracture toughness were evaluated by using laser irradiation. The temperature distribution of
a specimen was detected using type K and C thermocouples. The irradiated surfaces were observed by
SEM. It is concluded that the critical laser power necessary to fracture can be the major factor of thermal
shock resistance and thermal shock fracture toughness of materials.
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Table 1. Mechanical properties and fracture
toughness of ATJ graphite

25 C 1000 C
WG AG WG AG
E (GPa) 8.93 780 | 1014 | 7.04

v 0.13 0.11

O ronsite (MP2) | 27.39 | 24.08 | 35.07 | 26.27
0 comp (MP2) | 63.71 | 70.50
Kic (MPaVm) | 1.12 | 1.08 - .
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{a) Thermal shock resistance specimen
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{b) Thermal shock fracture toughness specimen

Fig. 1 Configurations and dimensions of the
specimens for the thermal shock test



Fig. 2 Configurations of experimental
apparatus for thermal shock test
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Fig. 3 Temperature distribution for thermal shock
specimens subjected to laser powers of
2.7kW
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Fig. 4 SEM images of thermal shock specimens
for ATJ graphite
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