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Low-temperature deformability of brittle intermetallics and its engineering
applications
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Low-temperature deformability has been investigated for brittle
intermetallic materials that do not exhibit deformability at ambient temperature in the bulk form,
by means of micropillar compression testing. Low-temperature deformability is observed not only for
sigma-phase and Laves-phase intermetallics, embrittlement phases in steels but also a
cementite-phase carbide, strengthening phase in in pearlite steel. In cementite, brittle failure
does not occur for specimens in the wide range of specimen size, but the propensity for brittle
failure increases in the sigma-phase intermetallic and in the Laves-phase intermetallic more
significantly. This is due to the decreased fracture toughness that causes a smaller critical notch
size for brittle failure to occur before the stress reaches the level for dislocation generation.
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