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The prediction of grain size of Al-S5wt% Mg alloy by FEM

Won-Joo Hwang, Jong-Rae Cho and Won-Byong Bae

Abstract

A finite element analysis is performed to predict the recrystallized volume fraction and the mean
grain size in hot compression of Al-5%Mg alloy. In the analysis, a modeling equation of flow stress is
assumed as a function of strain, strain rate, and temperature. And the influence of above variables on
flow stress is quantified by using Zener-Hollomon parameter. In the modeling equation, effects of
strain hardening and dynamic recrystallization on microstructure of Al-56%Mg alloy are investigated.
The predicted results of recrystallized volume fraction and mean grain size are in good agreement with
those of microstructures obtained from hot compression tests.
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Table1 Chemical compositions of Al-5wt%Mg alloy

Element Si Fe Cu Mn Mg Cr Zn Ti Be Al
Composition(wt%)| 0.08 0.27 0.3 0.366 5.0 0.03 0.002 | 0.037 |0.0007 bal.
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Table2 The condition of process parameters for FE-

simulation
Process parameter Value
Friction coefficient 0.6
Thermal conductivity of w.p. 146.24 N/(s - k)
Thermal conductivity of dies 28.4 N/(s - k)

Heat capacity of w.p.

2.4345 N/(mm2 - k)

Heat capacity of dies

4.0 N/(mm2 - k)

Heat transfer coef.

(between w.p. and dies)

0.7 N/(s - mm - k)

Convective heat transfer 0.0029
coef. N/(s - mm - k)
Emissivity 0.15
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the model and experimental data at 450°C and 0.1/s
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