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The grain size prediction of Al-5wt%Mg alloy by FEM

Won-Joo Hwang', Jong-Rae Cho™ and Won-Byung Bae™

Abstract

A numerical analysis was perfomed to predict flow curves and dynamic recrystallization behaviors

of Al-5wt%Mg alloy on the basis of results of hot compression tests. The hot compression tests
were carried out in the ranges of 350~500C and 5% 10°~3%10%sec to obtain the Zener-Hollomon

parameter Z. The modelling equation for flow stress was a function of strain, strain rate and

temperature. The influence of these variables was quantified using the Zener-Hollomon parameter.

In the modelling equation, the effects of strain hardening and dynamic recrystallization were taken

into consideration. A model for predicting the evolution of microstructure in Al-5wt%Mg alloy

during thermomechanical processing was developed in terms of dynamic recrystallization

phenomena. The microstructure model was combined with finite element modelng(FEM) to predict

microstructure development. Model predictions

obtained in compression tests.

showed good agreement with microstructures

key words : Al-Mg alloy, Hot deformation, Recrystallization, Zener-Hollomeon Parameter, Grain

Grain size, Finite Element Method
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Table 1 Chemical compositions of Al-5wi%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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Fig. 2 Experimental stress-strain curves at various
temperature
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Fig. 5 Stress-strain curves predicted in accordance
with the model and experimental data at
450°C and 0.1/s
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Fig. 6 Comparison of measured grain size and
simulation results
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