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Abstract

In the current study, a new dynamic recrystallization model for predicting high temperature flow stress is developed
based on a physical model and the mean field theory. In the model, the grain aggregate is assumed as a representative
volume element to describe dynamic recrystallization. The flow stress and microstructure during dynamic recrystallization
were calculated using three sub-models for work hardening, for nucleation and for growth. In the case of work hardening, a
single parameter dislocation density model was used to calculate change of dislocation density and stress in the grains. For
modeling nucleation, the nucleation criterion developed was based on the grain boundary bulge mechanism and a constant
nucleation rate was assumed. Conventional rate theory was used for describing growth. The flow stress behavior of pure
copper was investigated using the model and compared with experimental findings. Simulated results by cellular automata

were used for validating the model.
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Fig. 1 Schematic illustration of nucleation process

Mzl AAG AA7g o] Ae dEe o]&F
O 7 09 #& 7HAM, o] %o WY ot} 1]
AE7F F7heth 28 EE tHAtdl A Y] Hg HE
= ot 2ol 71=d 5 9

t t t
ot Py T 00 Ay
[j.i+1] — t t

f[j,i+l] +Af[j,i+1]

AD

[J,i+1]

=N

AS; iy =N-7D2 -V

[j,i+1] tot

7 #] 3

17]14 Dy AAAH] A F& ov g}

2.4 2HY 4
R EEERE

AAAE So] WA wAxA

R

e

=

& Fig.

3t

s

oL

d A

boundary)2] ©]&
te Pyl w3t

H
AARHA olEAF

(13)

(14)



453

ol

Table 1 Materials constants used in the model

j: aggregate number

i: DRX cycle
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Fig. 2 Schematic illustration of nucleus growth process
during dynamic recrystallization
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