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Coarse ferrite grain formation by variant selection rule and extremely improved
high-temperature strength in ODS steel

Ukai, Shigeharu
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The 9CrODS steel can be transformed to ferrite during hot-rolling at
austenite phase above Ar3 temperature (780° C). It was originally revealed that this dynamic
ferrite transformation is not by variant selection rule, but by “ massive transformation” . The fcc

to bcc structure change by massive transformation can be controlled through sequential displacement
of Fe-atoms at the fcc/bce interfaces rather than long distance diffusion of carbon, which enables
to complete the ferrite transformation within short period (0.044 sec) of hot-rolling. The coarse
ferrite grain produced by massive transformation contains agglomeration of the fine grains with
similar crystal orientation. Tensile strength at 700° C cannot attain the expected one, which is
attributed to the selective slip deformation at low-angle grain boundaries inside coarse grain.
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Sample Cooling
Name rate

AC930D . 1300 -->1065 -> 1300 -->930 AC
AC830D . 1200 -->1015 -> 1200 -->830 AC
AC805D 1070 --> 930 -> 1070 -->805 AC
WQ800D 1070 -->930 -> 1070 -->800 wQ
AC730D 980 --> 670 -> 980 -->730 AC
AC830F 1200 -->1015 -> 1200 -->830 AC .
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