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Effect of slip system transition on the deformation
behavior of Mg-Al alloy: internal variable based approach

H. S. Lee, W. Bang and Y. W. Chang_

Abstract
Although magnesium has high potential for structural material due to the lightweight and high specific strength, the

structural application has been limited by the low ductility at room temperature. The reason of the poor ductility is few
activated slip systems of magnesium (HCP structure) during deformation. As temperature increases, however, additional
non-basal slip systems are incorporated to exhibit higher ductility comparable to aluminum. In the present study, a series
of tensile tests of Mg-Al alloy has been carried out to study deformation behavior with temperature variation. Analysis of
load relaxation test results based on internal variable approach gave information about relationship between the
micromechanical character and corresponding deformation behavior of magnesium. Especially, the material parameter, p
representing dislocation permeability through barriers was altered from 0.1 to 0:15 as the non-basal slip systems were

activated at high temperature.
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Fig. 1 Rheological model for inelastic deformation
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Fig. 2 Microstructure after heating (400 °C 100min)
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Fig. 4 Microstructure of grip and gage after tensile
tests at (a) 150°C and (b) 350°C
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Table 1 The constitutive parameters determined

from load relaxation test results
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