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ABSTRACT: Elevated temperature compression tests of AZ91D magnesium alloy were carried out on Instron-5500 at strain
rates ranged from 0.005 s to 1 s™ and deformation temperature between 200 °C and 275 “C. The true stress-strain curves were
obtained and the influences of deformation temperature and strain rate on it were analyzed. Some constants of constitutive equa-
tion were gained and relations of constitutive equations of ECAE-ed AZ91D magnesium alloy in elevated temperature compres-
sion were established. At the same time, the results of ECAE-ed AZ91D were compared with that of cast. There were same
processing between ECAE-ed AZ91D and cast: the lower the deformation temperature was, the higher the flow stress of AZ91D
magnesium alloy would be; and the lower the strain rates was, the lower the flow stress would be. The flow stress could also be
described with the hyperbolic sine function, and the hyperbolic sine value of flow stress increased linearly with the natural loga-
rithm of Zener-Hollomon parameter. Both ECAE-ed and cast AZ91D are positive strain rate sensitivity materials, although the
strain rate sensibility of AZ91D magnesium alloy in ECAE-ed was smaller than that of cast and the indexes reduced from 0.14
of cast to 0.096 of ECAE-ed. The value of deformation activated energy increased from 182.65 kJ/mol to 227.14 kJ/mol. The
results have a guiding meaning for the further plastic deformation and industrial application of magnesium alloy.

KEY WORDS: AZ91D magnesium alloy; elevated temperature compression; flow stress; ECAE; constitutive equation.
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