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Fig.1 Microstructure of AZ91D alloy
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Fig.2 Microstructure of AZ91D+Ce alloy
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Fig.3 XRD patterns of AZ91D alloy (a) and AZ91D+Ce alloy (b)
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Fig.4 Microstructures of semi-solid AZ91D alloy of different levels of rare earth Ce in the condition of 580 ‘C and 45 min: (a) 0%,
(b) 0.5%, (c) 0.7%, (d) 1.0%, and (e) 1.5%
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Fig.5 Microstructures of semi-solid AZ91D+0.7%Ce alloy under the conditions of 45 min and different isothermal heat treatment
temperatures: (a) 560 C, (b) 570 °C, (c) 580 C, and (d) 590 C
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Fig.6 Microstructures of semi-solid AZ91D+0.7%Ce alloy under the conditions of 580 ‘C and different isothermal heat treatment time:

(a) 15 min, (b) 30 min, (c) 45 min, and (d) 60 min
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Effect of Isothermal Heat Treatment on the Microstructure of Semi-solid

AZ91D+Ce Magnesium Alloy

Hu Yong, Rao Li, Li Qiuping, Wan Qiang
(Key Laboratory of Ministry of Education for Conveyance and Equipment, East China Jiaotong University, Nanchang 330013, China)

Abstract: The effect of isothermal heat treatment on the microstructure of semi-solid AZ91D+Ce magnesium alloy was investigated and
the ideal globular and near-globular microstructure was obtained. The results show that the rare earth Ce can hinder aggregating and
associating of the primary solid particles, inhibit growing of the solid particles and form fine well-distributed round semi-solid
microstructure. At higher isothermal heat treatment temperature, there is more liquid phase due to the stronger movability of atoms and
faster melting rate of solid particles. The size of solid particles is decreased first and then increased. The size of solid particles is mainly
decided by melting in the initial stage of isothermal heat treatment. Therefore, the size of solid particles is decreased. However, with
further increasing of the isothermal heat treatment time, the size of solid particles is mainly decided by a coarsening mechanism and
Ostwald ripening; therefore, the size of solid particles is increased.
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