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The effect of temperature in high temperature SHPB test
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Abstract

The split Hopkinson pressure bar has been used for a high strain rate impact test. Also it has been
developed and modified for compression, shear, tension, elevated temperature and subzero tests. In this
paper, SHPB compression tests have been performed with pure titanium at elevated temperatures. The
range of temperature is from room temperature to 1000°C with interval of 200°C. To raise temperature
of the specimen, a radiant heater which is composed of a pair of ellipsoidal cavities and halogen
lamps is developed at high temperature SHPB test. There are some difficulties in a high temperature
test such as temperature gradient, lubrication and prevention of oxidation of specimen. The temperature
gradient of specimen is affected by the variation of temperature. Barreling occurred at not properly
lubricated specimen. Stress-strain relations of pure titanium have been obtained in the range of strain
rate at 1900/sec ~2000/sec and temperature at 25C ~1000C.
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Fig.4 Principle of heating by using halogen
lamp and ellipsoidal cavity
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Fig. 5 The comparison of outside and inside

temperatures of specimen after heating.
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Fig. 6 The comparison of temperatures at the end

and the center of specimen after contacting
with elastic bars.
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Fig. 8 The stress-strain relation of pure Titanium
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