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Static Recovery and Recrystallization of Hot-worked Austenite
in a Carbon Steel
Zhou XU and Taku SAKAI '
Synopsis :

Effect of prior strain on the static softening taking place in hot deformed austenite was studied by means
of interrupted tensile tests and metallographic observation. For this purpose a 0.15%C-1.5%Mn steel was
deformed at a temperature of 1133 K and a strain rate of 2X1073s”™!. The softening curve after dynamic
recovery consists of two stages which can be controlled by classical recovery and recrystallization. By
contrast, the softening curve after dynamic recrystallization (DRX) consists of three distinct stages
accompanied by three plateaus, and can not go to the full softening. These can be controlled by
metadynamic recovery and recrystallization in addition to classical recovery and recrystallization.
The softening ratio caused by each of the mechanisms can be roughly proportional to the volume fraction
of DRX nuclei, growing DRX grains and strain hardened DRX grains. Metadynamically recovered grains
which contain moderate dislocation density can exist stably at high temperature, leading to incomplete

softening as well as relatively lower grain growth rate and relatively smaller grains.
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Fig. 1. Effect of holding time on the interrupted

flow curves of 0.15%C-1.5%Mn steel deformed
at 1133K and 2X1073s 1. Prior strains inter-
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Fig. 2. [Effect of prior strain on the static soften-
ing curve measured by using 0.005 offset yield
stress for 0.15%C-1.5%Mn steel. The inset
shows the flow curve at 1 133K and at 2X1073s™ 1,
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Fig. 3. Static softening data in Fig. 2 plotted
according to the Avrami relationship. Note the
two-step softening before the peak strain of 0.25,
and the three step and incomplete softening
at/after it.
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Fig. 4. Prior strain dependence of the holding
time for 10~90% static softening in hot deformed
0.15%C-1.5%Mn steel at 1133 K.
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Photo. 1.

0.15 at 1133K and 2Xx1073

(c¢) 1=800s
Holding time dependence of microstructures of 0.15%C-1.5%Mn steel deformed to a strain of
s~ !, followed by H, gas quenching.
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Photo. 2. Holding time dependence of microstructures of 0.15%C-1.5%Mn steel deformed to a strain of

0.38 at 1133K and 2X1073
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Table 1. Summarized results on static softening
taking place after dynamic recovery (DRV) and
dynamic recrystallization (DRX).

Deformed DRV DRV+DRX DRX
structure (6=0.10,0.15)| (£=0.25) {(e=0.38)
Softening stage 2 3 3
X i=10ts i 0% | om
o'/ o, 1 0.96 0.86
£3/5 1 0.73 0.60
Avrami exponent in stage [ 2.00 0.76 0.64
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Fig. 8. Schematic representation of the relative
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of incomplete softening.
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