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Understanding of the hardening mechanism in FCC based ordered structures induced
by interstitially ordered solute atoms
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Understanding of the solid solution strengthening mechanism due to
interstitial elements was placed as a final goal. As the first step, E21 type intermetallic compound
Ni3AIC which has an interstitial carbon atom in the octahedral interstice at the cell center was
selected to investigate local elastic and plastic deformation behavior on atomistic scale using
nano-indentation method while comparing with L12 type Ni3Al. So called pop-in event, discontinuous
strain burst appearing on a load-penetrating depth curve corresponding to the onset of plastic
deformation, was analyzed. Effect of C atoms on solid solution strengthening was found to be larger
than that of Al atoms for off-stoichiometric composition on the Al-rich side. It was also indicated
that C atoms might increase stress necessary to generate dislocations while they may less affect the
mobility of dislocations.
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