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Thermal compression behavior and characterization of
dynamic recrystallization critical conditions for
ZM21 and ZM61 magnesium alloys
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Abstract: The thermal compression behavior of Mg-2Zn-1Mn (ZM21) and Mg-6Zn-1Mn (ZM61) magnesium alloys was
investigated by uniaxial compression tests on Gleeble—1500 thermal simulation test machine at the temperature ranging
from 523 K to 723 K and strain rate ranging from 0.01 s'to 10 s™'. According to the experimental results, the hot
processing maps based on the dynamic materials modeling were drawn. The critical strain ¢, that the dynamical
recrystallization occurs was identified by introducing the hard working rate 0 and inflection point of f—¢ curves under
different deformation. The results show that the dynamic recovery and dynamic recrystallization occur obviously during
hot compression of ZM2land ZM61 alloys. Compared with ZM21 alloy, the deformation activation energy of ZM61
alloy increases by 20% because of the increase of Zn content, and the ZM61 alloy is more unstable than ZM21 alloy. The
critical strain ¢, of both alloys increases with the increase of strain rate and decreases with the increase of deformation
temperature.
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Table 1 Chemical compositions of Mg-Zn-Mn alloy

Mass fraction/%
Alloy
Zn Mn Others Mg
Mg-2Zn-1Mn 2.02 0.94 <0.05 Bal.
Mg-6Zn-1Mn 5.31 0.72 <0.05 Bal.
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Fig. 1 True stress—strain curves of Mg-Zn-Mn alloys at
strain rate of 1.0 s~ and different deformation temperatures: (a)
Mg-27Zn-1Mn; (b) Mg-6Zn-1Mn
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Fig. 2 Relationship between strain rate and peak stress of alloys during high temperature plastic deformation: (a) In&—

In[sinh(ac)] of ZM21; (b) In[sinh(ac)]—1/T of ZM21; (¢) In & —In[sinh(ac)] of ZM61; (d) In[sinh(ac)]—1/T of ZM61
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