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Room temperature deformation behavior of hard crystals with complex crystal
structure, including Fe-Cr sigma phase and transition metal silicides, has been investigated by
micropillar compression method. Operative deformation modes and their critical resolved shear stress

for most materials investigated have been identified successfully. In Fe-Cr sigma phase, the
activation of non-conventional slip by the motion of so-called zonal dislocations has been
experimentally confirmed for the first time through the direct observation of the dislocation core
structure by the atomic resolution electron microscopy. Atomic shuffling model in the dislocation
core region has been proposed based on the observation. Knowledge gained on the dislocation core
structure will lead to improved understanding of deformation mechanisms in this and other complex
crystal structures and provide ways to improve the brittleness of these complex materials.
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