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Fig.1 SEM image of Mg-Al-Gd alloy
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Fig.2 Particle size distribution of Mg-Al-Gd alloy
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Fig.3 XRD pattern of Mg-Al-Gd alloy
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Fig.7 Selected images of Mg-Al-Gd particles from high-speed cinematography (the numbers displayed in each picture

are the frame number of high-speed camera and 1s = 5000 fps)

K8 HBAra U RN AR T EDS JCE A A1 SEM KR
Fig.8 EDS element distribution (a) and SEM images (b, c¢) of the flying particles
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Fig.9 XRD pattern of the combustion products for Mg-Al-Gd

alloy particles burning in air
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Oxidation and Combustion of Mg-Al-Gd Alloy in Air

Xie Xiao, Sui Ying, Huang Xiaoyu, Zhu Chenguang
(Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: The oxidation and combustion characteristics of Mg-Al-Gd alloy with the 2:8 mass ration of Mg:Al were studied. The oxidation
and combustion process as well as the reacted and unreacted particles of the alloy were analyzed by TG-DSC, SEM, XRD, EDS and
high-speed camera. The results show that the ignition temperature of Mg-Al-Gd alloy in air is about 487.6 °C, which is lower than that of
Mg-Al alloy. The oxidation of the Mg-Al-Gd alloy in TG-DSC experiments is a staged process: the first stage is the oxidation of Mg and
the second stage is the formation of MgAl,O4. When burning in air, a thin compact oxide layer will be formed firstly on the particle
surface. This layer can hinder the oxidation of the solid or liquid phase and promote the gas phase combustion of the alloy. The
combustion products of the Mg-Al-Gd alloy in air mainly contain MgO and AIN, and MgAl,Os is not detected in the products.
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