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Low-temperature deformability of brittle hard materials - new mechanical
properties deduced from experiments with small-volume specimens
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Low-temperature deformability has been investigated for brittle hard
materials that do not exhibit deformability at ambient temperature in the bulk form, by means of
micropillar compression testin?. Low-temperature deformability is observed for SiC, some MSi2-type
and M5Si3-type transition-metal silicides as well as for a sigma-phase intermetallic, an
embrittlement phase in steels. But this was not the case for some ceramics such as B4C and Al203. As

the specimen size decreases, the stress exerted to the specimen approaches to the stress necessary
to generate dislocations. But, if the fracture toughness is not sufficiently high, failure occurs
before the stress reaches the level for dislocation generation. The low-temperature deformability is

concluded to occur more easily for brittle hard materials with higher fracture toughness because of
the smaller critical notch size.
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