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Abstract

In this study, optimum processing condition of rolled AZ31 Mg alloy was investigated by utilizing processing map and
constitutive equation considering microstructure evolution(dynamic recrystallization) occurring during hot-working. A
series of mechanical tests were conducted at various temperatures and strain rates to construct a processing map and to
formulate the recrystallization kinetics in terms of grain size. Dynamic recrystallization(DRX) was observed to occur at a
domain of 250°C and 1/s(maximum dissipation-efficiency region). The effect of DRX kinetics on microstructure evolution
was implemented in a commercial FEM code followed by remapping of the state variables. The volume fraction and grain
size of deformed part were predicted using a modified FEM code and were compared with those of actual hot forged part.
A good agreement was observed between the experimented results and predicted ones.

Key Words : AZ31 Mg Alloy, Processing Map, Dynamic Recrystallization, Hot-forging, Finite Element Method.
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Fig. 1 Power dissipation map of AZ31 Mg alloy
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Fig. 3 Tensile stress-strain curves of specimen

deformed (a) at various temperatures with

fixed strain rate of 10%/s and (b) at fixed

temperature with various strain rates

35t 429 Fig 32 1 A dde A
B2 JEbdc) o] 2¥S W, 450C, 10%s A9

oA 7t AAgo] B 1040% FAA AAE
S Hole AL & 4 Ak o1 4507T, 10Ys
9] Ade) HH a4 AEYS Vehdth

= 4 3 ok Y4

T gRelMe fF F4d9 2dE 245y

4 xR wmE FH dstsk 4 43 A9

vebd Aelrh a¥s BY w2 29 =9

& SmAGAM Tt B3 dgel A
Me 7Hg Ast

o i

B 30 oy N K| (R b off

S dofuta 9ee o = AATH A1 A

5% % & AT AAW, AW ST
e Be wAY BE 2ANNE SbE @
Aol A ojgis)

RN X|/H 17 M2E, 2008H/119



H

>
¢

.
H

Flow Softening

Temperature  °C)
g

w
:

250 T T T T T

Log Strain Rate (5‘1)

Fig. 4 Processing conditions showing regions of flow
softening or flow hardening in AZ31 Mg alloy
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Fig. 9 FEM simulation results and comparison between
predicted and experimented fractions and grain
sizes of DRX
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