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Oxidation Process and Performance Promotion Mechanism of the AI-W Alloy Fuel

HU Ao-bo’, LIU Jin-ge*, ZHAO Chao-yue', CHEN Peng', LI Peng', SUN Xing-yun', CAIl Shui-zhou’

(1. Xi'an Modern Chemistry Research Institute, Xi'an 710065, China; 2. 63863 troop, Baicheng 137000, China; 3. State Key Laboratory of Material
Processing and Die & Mould Technology, School of Materials Science and Engineering , Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: To elucidate the promotion mechanism of the oxidation performance of the Al-W alloy fuel, Al-20W and Al-30W al-
loy fuels were prepared by the aluminum thermal reduction and the ultra-high temperature gas atomization, and their oxidation
process were studied by thermogravimetric/differential thermal analysis, X-ray diffractometer, and scanning electron microscope/
energy dispersive spectrometer. The results indicate that AI-20W and AI-30W alloy fuels both contain metastable Al/W alloy
phases, and the types and morphology of the Al/W alloy phases transform with increasing temperature. Al-20W and Al-30W al-
loy fuels have better thermal oxidation performance than pure Al fuel, with complete oxidation at 1300 °C and 1500 °C, respec-
tively, and all oxidation products WO, volatilizing. The presence of W enhances the oxidation performance of the AI-W alloy fu-
els. The promotion mechanism includes: the volatilization of WO, provides channels for O, to diffuse into the interior of the par-
ticles. As an “O atoms transport ship”, WO, transports O atoms to the pure Al phase, promoting the oxidation of the pure Al
phase. WO, undergoes further chemical reactions and ultimately volatilize in a gaseous form, promoting the oxidation of the
phase containing W.

Key words: metal material; AI-W alloy fuel; Al/W alloy phase;oxidation process;promotion mechanism
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