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Fig. 1 Schematic diagram of deformation mechanism in Mg alloy: (a) Basal (a) and prismatic (a) slips; (b) Pyramidal
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Fig. 2 Critical resolved shear stress (CRSS) of basal slip

and non-basal slips in pure Mg at different
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Table 1 Thermal conductivity of representative rare earth magnesium alloy

Thermal conductivity/

Alloy composition Processing treatment (W-m K Ref.
Mg-2Y-1Zn (mole fraction, %) As-cast 59 [51]
Mg-2Y-27Zn (mole fraction, %) As-cast 53 [51]

Mg-2Gd-1Zn (mole fraction, %) T4 34 [51]
Mg-2Gd-1Zn (mole fraction, %) T4 45 [51]
Mg-11Y-5Gd-2Zn-0.5Zr (mass fraction, %) As-cast 23 [52]
Mg-4Y-47Zn (mass fraction, %) As-cast 95.6 [53]
Mg-4Y-3Zn (mass fraction, %) As-cast 75.7 [53]
Mg-4Y-27Zn (mass fraction, %) As-cast 82.8 [53]
Mg-4Y-1Zn (mass fraction, %) As-cast 51.0 [53]
Mg-4Ce-0.5Mn (mass fraction, %) As-cast 125 [50]
Mg-4Ce-1A1-0.5Mn (mass fraction, %) As-cast 127 [50]
Mg-4Ce-2Al-0.5Mn (mass fraction, %) As-cast 126 [50]
Mg-4Ce-6A1-0.5Mn (mass fraction, %) As-cast 77.5 [50]
Mg-12Gd (mass fraction, %) T6 56.9 [54]
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Research progress of high-performance rare earth magnesium alloys

ZENG Xiao-gin"?, CHEN Yi-wen', WANG Jing-ya', DING Wen-jiang'

(1. National Engineering Research Center of Light Alloy Net Forming, Shanghai Jiao Tong University,
Shanghai 200240, China;
2. State Key Laboratory of Metal Matrix Composites, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: Magnesium alloys, as the lightest structural metals, are considered to be the promising materials to

achieve the lightweight of aerospace, transportation and digital electronic communication. However, magnesium

alloys still exhibit several limitations in the application. It has been reported that rare earth (RE) elements generally

play a critical role in the improvement of the performance for Mg alloys. This work focuses on the effect of RE

elements on the microstructure and the performance of Mg alloys, including the plastic deformation behavior,

thermal conductivity and corrosion resistance. It has been found that the addition of RE elements can improve the

ductility through weakening the texture and controlling the deformation mechanisms. Furthermore, the thermal

conductivity of Mg alloys can be enhanced through altering the precipitation behavior. The corrosion resistance is

significantly promoted by influencing the chemical properties, morphology and distribution of precipitates. This

work looks forward to the development of high-performance structure-function integration Mg-RE alloys.
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