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In-situ Observation of Dislocation Density in Pure Copper during Deformation

with Dynamic Recovery and Dynamic Recrystallization and Its Application

to ISVs Constitutive Equations
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Abstract

Constitutive equations based on internal state variables (ISVs) are used to predict flow stresses and microstructures

during hot working. In particular, the constitutive equation based on dislocation density has been used in practice in

manufacturing. However, since it is generally difficult to measure dislocation density during hot working, various

parameters used in ISVs constitutive equations are obtained by fitting stress-strain curves, and dislocation density is

only one of the mediating variables. In this study, we obtained the dislocation density during hot deformation using

neutrons and compared the ISVs constitutive equation with the conventional method in which the parameters are

determined from stress-strain curves and the method in which the parameters are determined from measured values.

The results show that the dislocation density predicted by the conventional method of fitting by stress-strain curves

may deviate from the actual dislocation density of the material, and that the dislocation density can be predicted

accurately when the parameters are determined using actual measurements. We also compared the predicted and

measured dislocation densities during dynamic recrystallization in Yanagimoto’s dynamic recrystallization model, and

showed that the measured dislocation densities can be applied to the dynamic recrystallization model.
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Summary of dynamic recrystallization

Area fraction

SO

SO

S1

8 HIRICKDBNBRERETIVEE REDIIVITREUCHNERE
EAHBREREMDE U THNEF—DEDEULTIRDERS
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