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Fig.1 Schematic diagram of sample preparation
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Fig.2 Growth rate fitting of Al coatings
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Fig.3 AFM image of nano-Al coating
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Fig.4 SEM images of Al coatings with different thickness: (a) 5 nm, (b) 10 nm, (c) 30 nm, (d) 50 nm, and (e) 100 nm
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XRD patterns of Al coatings with different thickness
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Fig.6 XRD peak fitting of Al coatings
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Table 1 XRD peak position and FWHM of Al (111) of Al

coatings with different thickness

Al coating thickness/nm  Peak position/(9 FWHM/(9

30 38.473 0.502
50 38.453 0.459
100 38.439 0.389
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Fig.7 XRD patterns of DU (a) and AI/DU/AI (b) samples
exposed for 0 and 72 h
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Preparation and Oxidation Resistance of Nano-Al Coatings on Deposited Uranium
Film

Yi Taimin, Wang Honglian, Xing Pifeng, Zheng Fengcheng, Yang Mengsheng, Gao Shasha, Ke Bo, Zhao Liping
(China Academy of Engineering Physics, Mianyang 621900, China)

Abstract: In order to explore more effective and thinner protective coatings preparation for uranium laser targets, nano-Al coatings
prepared by magnetron sputtering were researched. Single-layer of Al and DU and AI/DU/AI “sandwich” film samples were prepared, and
the oxidation resistance of nano-Al coatings Al/DU/AI samples under atmosphere environment was investigated. The surface topography
of these samples was characterized by SEM, atomic concentration and its change was measured by XPS, and phase composition was
analyzed by XRD. Results show that Al coating becomes continuous when its thickness exceeds 10 nm. Grain size of Al coatings increases
with thickness increasing. Al protective coating with 30 nm in thickness effectively prevents DU layer from oxidation, and no obvious
increase of DU layer’s oxygen content in atmosphere environment is found within 72 h.

Key words: Al coatings; depleted uranium film; oxidation resistance
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