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Analysis of Recrystallization and Grain Growth Induced
Plasticity

Se-Jong Kim, Dong-Woo Suh, Sung-Jun Kim and Heung Nam Han

Abstract
It has been reported that the permanent strain could happen during recrystallization and grain growth even under the
externally applied stress which is much lower than yield stress. In this study, we performed dilatometry experiments under
the various compressive stresses and measured the amount of recrystallization and grain growth induced permanent strain.
A new constitutive equation based on the concept of boundary migration induced plasticity was suggested to describe the
recrystallization and grain growth induced plasticity. This equation was verified by comparing the calculated values with
dilatometric experimental data under the various compressive stresses.
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Fig. 1 Schematic diagram of experimental
arrangement for dilatometirc measurement under
applied compressive stress
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Table 1 Chemical composition of the investigated
steel specimen for dilatometric test (unit : wt %)

C Mn P Al Nb N B

0.0022 0.5 0.032 0.035 0.008 0.0018 0.0008
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Fig.2 Experimental curves for thel™ heating and
the 2" heating for low carbon steel under the various

compressive stresses of 1.63, 3.25 and 4.90MPa
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Fig. 4 Measured and calculated recrystallization
and grain growth induced strain with temperature
for three different compressive stresses, 1.63, 3.25 and
4.90Mpa
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