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Preparation and Thermal Oxidation Properties of High Activity Al-Gd Alloy
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[ ABSTRACT]

heat and improve the thermal oxidation characteristics, Al-10Gd alloy and Al-2Gd alloy were prepared by vacuum induction

In order to reduce the ignition temperature of pure Al powder fuel, increase the volumetric combustion

melting method. They were and broken into powder to prepare samples. SEM/EDS images show that the sample is flake and
the element are evenly distributed. Combustion heat of sample was measured and calculated by computer automatic calori-
meter and true density tester. Results show that mass combustion heat of Al-Gd alloy is equal to that of Al powder, but vol-
ume combustion heat is higher, so that more energy can be released in the case of limited fuel space. Thermal oxidation
characteristics of the samples were studied by synchronous thermal analyzer. Results show that the melting point and initial
oxidation temperature of Al-Gd alloy are lower than those of Al powder, the reaction exothermic lasts above 1 550.0 °C,
and the weight gain is about 60.42% . Gd can promote the thermal oxidation of Al powder, so as to reduce the ignition

point of the fuel, and heat up the fuel rapidly to release heat.
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Fig.1 Preparation process of Al-Gd alloy samples
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Fig.3 EDS scanning images of Al-10Gd sample
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Tab.1 Density and combustion heat of samples
B )i v Fmiibeshs  REURBEIY
(g-em™)  (kl-g™") (kJ +em™)
Al 2.670 29.14 77.80
Al-2Gd 2.776 29.47 81.81
Al-10Gd 2.933 27.29 80.01
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Fig.4 TG-DSC curves of Al-10Gd sample
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