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Materials Science of interface-mediated pseudo-plasticity and its engineering
applications
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Mechanisms as well as conditions for the appearance of interface-mediated
pseudo-plasticity (IMPP) have been investigated with intermetallic compounds in the Fe-Zn system
appearing on the surface of GA (galvanized) steel. Brittle failure is observed for micropillars of the
combination of ductile ' and brittle I' 1 phases when the compression axis is parallel to the interphase
boundary. For micropillars of the combination of ductile { and brittle o 1p phases, on the other hand,
plastic flow exceeding 10% plastic strain is observed with slip lines and microcracks being on the
surface of the ¢ and & 1p phases, respectively. This is clear indication that the & 1p phase can deform
plastically through IMPP in the presence of the interphase boundary with the { phase, even though the
0 1p phase itself alone is brittle. The phenomenon of IMPP occurs only when the thickness of the brittle
0 1p phase is small and the critical thickness of the appearance of IMPP is found to be 5 p m.
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