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Effects of Trace Rare Earth Alloying on High Temperature Oxidation Kinetics

of AZ80 Magnesium Alloy
Cao Zeyu, Wang Tingzhi, Le Qichi, Huang Zhuohan, Feng Chaoqi

(Key Laboratory of Electromagnetic Processing of Materials, Ministry of Education, Northeastern University)
Abstract: The effects of trace rare earth alloying on the oxidation kinetics and oxide film characteristics of AZ80
magnesium alloy were analyzed at high temperature. AZ80, AZ80-0.32Y, AZ80-0.47Gd and AZ80-0.38Nd(mass
fraction, %) alloy were prepared by melting and casting method. Melting point of the second phase in the alloy
was measured, and the isothermal oxidation experiment was carried out. The as-cast microstructure and the oxide
film of the alloy were observed. The results reveal that the addition of trace rare earth elements cannot increase
the melting point of f-Mg,; Al,, phase, however the high temperature melting point phases of Al,Y, Al,Gd and
Al,Nd are generated in the matrix, which eliminate the 8 phase to some extent and improve the high temperature
oxidation resistance of AZ80 magnesium alloy. Moreover the addition of rare earth elements can improve the oxi-
dation film formation of the alloy and promote the densification of the oxide layer.
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Fig.2 The weight gain curves of alloys after exposure at different temperatures in air for 6 h
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Fig.7 FESEM surface scanning of AZ80-0.47Gd alloy
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Fig.8 FESEM morphologies and surface scanning of AZ80-0.38Nd alloy
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