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MET—< Elucidation of new phenomenon in abnormal grain growth and single-crystal growth in
(F%3X) az | Fe-based superelastic alloy
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Metal |l ic and ceramic materials consist of crystallographic grains divided by grain boundaries in most
cases. When the materials are annealed at enough high temperatures, grain boundaries migrate in order
to reduced the area of grain boundaries, which is called “grain growth” . Grain growth is one of the
most fundamental and important phenomena, controlling the materials properties. Superelastic alloys
show large elastic strain higher than that of normal metal by about one order of magnitude, and the
grain coarsening is important to obtain excellent superelasticity. For example, superelastic wire
exhibits good shape recovery when grainsize is larger thanwire diameter. However, grainsize isnormally
smal ler than 1 mm even after long heat treatment, and therefore, the size of superelastic materials
is limited by the grain size.

In this study, a new abnormal grain growth method, which is a cyclic heat treatment through phase
transformation temperature, was utilized to obtain a single crystal of Fe-Mn-Al-Ni superelastic al loy.
It was found that the ¥ phase with the FCC structure precipitates at temperatures lower than about 1150°C
in the awith the BCC structure. It was also found that an abnormal grain growth occurs by cyclic heat
treatment of 1200/900°C. Subgrains were observed by the EBSD analysis after precipitation of the y phase.
From these experimental results, it can be concluded that the sub-boundary energy is a dominant driving
force for the abnormal grain growth. A single crystal with 3cm in length was successful ly obtained by
suitable cyclic heat treatment.




