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Deformation and Recrystallization Behavior of Austenitic Stainless Steel
in High Speed Hot Rolling

Yoshihiro SAITO, Tetsuo SAKAI, Kenzo TAKEDA and Kenzo KATO

Synopsis : _

The recrystallization behavior of austenitic stainless steel in high speed hot rolling has been investigated
in relation to the strain distribution through the thickness of the rolled strip. The strip of which the size
was 2.1 X 20X 760 mm was rolled at the temperatures from 900C to 1 100C and at the mean compressive
strain rate of 600 s ! with or without lubrication. The rolled specimen was quenched in water at the inter-
val of 60 ms after rolling. The redundant shear strain caused by friction forms severely sheared region
beneath the surface with the thickness of about 100 um. The maximum equivalent strain €,,, in rolling
without lubrication is always larger than that in lubricated rolling.

A band of extremely fine recrystallized grains (d=2~7 um) are formed in severely sheared region when
€max €Xceeds the critical value, which is dependent on Zener-Hollomon parameter Z, at the mid-thickness of
the strip and independent of lubrication condition. The size of the recrystallized grains is strongly depen-
dent on Z, and independent of €,,,. It cannot be made clear from this experiment whether this recrystal-
lization occurs dynamically or statically. It seems, however, that dynamic recrystallization possibly takes
place because the recrystallized grains appear even in the strip quenched after a short holding time of 3.5
ms. .

Key words: hot rolling ; high speed rolling ; shear deformation ; recrystallization ; austenitic stainless steel.
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Fig. 1. Schematic representation of experimental
conditions for hot rolling and direct quenching.
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Fig. 2. Effects of rolling temperature (7T,;) and
equivalent strain (go) on the mean flow stress (k)
calculated from rolling load.

Table 1. Chemical composition of specimen (wt%).
C Si Mn P S Cr Ni Ti Mo sol. Al N
0.08 0.65 1.50 0.035 0.002 18.35 9.20 0.002 0.175 <0.001 0.034
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(a) Without lubrication, r=29.9% (b) With lubrication, r =27.8%
Photo. 1. Effect of lubrication on the flection of
vertical reference line during high speed hot rolling

at 1 100°C.
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Fig. 3. Distribution of equivalent strain determined from the flection of cut plane as a function of pass

reduction and temperature in high speed hot rolling.
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Hollomon parameter.
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