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Hot compression deformation behavior of
AZ31 magnesium alloy at elevated temperature

GUO Qiang, YAN Hong-ge, CHEN Zhen-hua, ZHANG Hui
(School of Materials Science and Engineering,

Hunan University, Changsha 410082, China)

Abstract: Hot compression tests of AZ31 magnesium alloy were performed on Gleeble 1500 at strain rates ranged
in 0.005 =55 " and deformation temperature 250 =450 C. The results show that the flow stress behaviors and mi-
crostructures strongly depend on the deformation temperature. The relationship between flow stress and deformation
temperature as well as strain rate can be represented by the exponential equation during temperature below 350 C,
and by the power equation during temperature over 350 C. Dynamic recrystallization ( DRX) takes place during the
deformation process, and the average dynamically recrystallized grain size( d«.) changes with deformation variables.
The natural logarithm of dr is linear with the natural logarithm of ZenerHollomon( Z) parameter. The mechanisms
of DRX depend on the deformation mechanisms and change with temperature. Low-temperature DRX is associated
with the operation of basal slip and twinning. At intermediate temperatures, cross-slip of adislocations by Friedel
Escaig mechanism controls the nucleation of DRX. At high temperatures, the operating DRX mechanisms is con-
trolled by dislocation climb. In the present work the good deformation condition is temperature of 350~ 400 C with

stain rate of 0.5~ 55!
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Fig. 1 Curves of true stress —true strain of AZ31 magnesium alloy at
different hot compression temperatures and strain rates
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Fig. 2 Comparison between calculated and measured stress by different flow stress equations
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Fig. 3 Optical microstructures of AZ31 magnesium alloy after hot compression

(a) —Without deformation; (b) —&= 54 ', 1= 250 C; (¢ —e= 54 ', t= 300 C;

(d) —€= 55", 1= 350 C; (e) —€= S5, 1= 450 C; (f) —€= 0.005s™ ', 1= 450 C
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