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Fig.1 XRD patterns of Al-Mg-Ce alloy powder with different

composition
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=1 5a 1 AlI-15Mg-1Ce S & ME L ZE 600 CHEE 1 4
TR
Table 1 Elemental analysis of spectrum 1 for Al-15Mg-1Ce
powder oxidized at 600 C in Fig.5a

Element (¢} Mg Al Ce Total
/% 31.10 25.71 41.16 2.03 100
at% 42.81 23.29 33.59 0.32 100

F 2 [E5bH Al-15Mg-1Ce E &M E L E 1300 CEIE 2 &b
TR
Table 2 Elemental analysis of spectrum 2 for Al-15Mg-1Ce
powder oxidized at 1300 ‘C in Fig.5b

Element O Mg Al Ce Total
/% 38.12 6.58 52.97 2.32 100
at% 51.43 5.84 42.37 0.36 100
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Fig.6 Microstructures of Al-Mg-Ce alloy with different compositions: (a) Al-15Mg, (b) Al-15Mg-1Ce,
(c) Al-15Mg-3Ce, and (d) Al-15Mg-5Ce
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Effect of Rare Earth Ce on Thermal Performance of AI-Mg-Ce Alloy Fuels

Yi Huan, Cai Shuizhou, Zou Hui
(State Key Laboratory of Material Processing and Die & Mould Technology, Huazhong University
of Science and Technology, Wuhan 430074, China)

Abstract: Al-Mg and Al-Mg-Ce alloy fuels were prepared by a melting method, in which the mass fraction of Mg was 15% and the mass
fraction of Ce were 0%, 1%, 3%, 5%. The phase composition, oxidation exothermic performance and appearance/element distribution of
alloy fuels were characterized by XRD, TG-DTA and SEM/EDS, respectively. The reason of differences in oxidation exothermic reaction
between alloys with different mass fractions of rare earth Ce and the oxidation behavior of Al-Mg-Ce alloys were analyzed. The results
show that the oxidation exothermic performance of Al-Mg-Ce alloys declines gradually with the increasing of Ce content. The first
oxidation reaction temperature of Al-Mg-Ce alloy powders is about 160 °C lower than that of AI-Mg alloy powders due to the addition of
Ce. Al-15Mg-1Ce alloy powders exhibit better thermal performance with the heat enthalpy of 6413 puV-s/mg and mass increasing of 90%
at 1300 °C among them.

Key words: rare earth element Ce; Al-Mg-Ce; alloy fuels; oxidation reaction
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