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Low-temperature deformability of brittle materials - New materials properties that
can appear only for small volumes

INUI, HARUYUKI
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Plastic deformation is observed by slip along the a-axis direction on basal
planes even at room temperature when the specimen size is small of the order of micron meters in single
crystals of 6H-SiC, in which high temperatures, at least 1000° C, are usually needed to induce plastic
deformation in bulk specimens. In micropillar specimens, basal slip is observed to occur accompanied by a
very high critical resolved shear stress (CRSS) above 5 GPa. Of significance to note is that these CRSS
values do not depends much on specimen size up to sub-micron meters. Room temperature deformation was
similarly observed in transition-metal silicides. These facts may indicate that (1) a deformation
mechanism different from that observed in bulk at high temperatures can operate in micropillars at low
temperatures and that (2) the observed CRSS values correspond to the nucleation stress for dislocations
responsible for the new deformation mechanism.
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