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Challenging Ultra Grain Refinement of High Temperature Phase (Austenite) in
Carbon Steels
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We have challenged the ultra-grain refinement of the austenite phase, which
is the high-temperature phase of steels. We attempted repeated rapid heating and quenching of the
martensite phase, rapid heating and rapid cooling of the specimens with low temperature
microstructures after severe plastic deformation, and heavy working just above the A3 temperature,
and in all cases succeeded in producing ultra fine grained austenite with average grain sizes less
than 1 p m. We also applied the results to titanium alloys and pure cobalt, and succeeded in grain
refinement of the high-temperature phases. We have also found that the high-temperature phases can
be stabilized even at room temperatures by grain refinement in some alloys, which could improve

their mechanical properties significantly.
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