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High-Temperature Creep Mechanism of Dual-Ductile-Phase Magnesium alloy with
Long-Period Stacking Ordered Phase

Fujiwara, Masami
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The high-temperature creep mechanism in an extruded Mg alloy comprising a
matrix and an LPSO phase was investigated by theoretical analyses, indentation creep tests, and FE
modeling. Creep behaviors of the Mg alloy were robustly predicted using the characteristic creep
parameters, volume fractions, and creep strengths of the constituent phases. The creep strength of
the Mg alloy closely followed the rule of mixtures and the isostrain rate conditions. The stress
exponent for creep of the alloy was expressed by the harmonic mean weighted by the effective volume
fractions of the constituent phases, which strongly depended on the deformation rate. A similar
trend was observed for the creep activation energy, which was expressed by the weighted arithmetic
mean value. Thus, the newly derived equations of these creep parameters were shown to quantitatively

capture the mechanical contribution of the reinforcing phase to the creep strength of the overall
dual-ductile-phase alloy.
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Fig.1. Log-log plots of the experimental creep data
for the a-Mg alloy, LPSO alloy, and their dual-phase
alloy. Data points for the dual-phase alloy follow the
thick curve, which is obtained by applying the rule of
mixtures and the isostrain-rate condition to the straight

lines.
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Fig. 2. Creep characteristics of the dual-phase alloy
as a function of the indentation creep rate, where the
experimental data follow the theoretical curve (thick

portion) well.
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