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Effect of preparation process of aluminum oxide thin films on

high temperature barrier performance

LIU Pengrui*, BAO Tianjiao, ZHANG Tong, ZHANG Yafa, WANG Haosen

(Key Laboratory of Stealth Material, AECC Beijing Institute of Aeronautical Materials, Beijing 100095, China )

Abstract: With the rapid development of detection technology, the demand for infrared stealth performance in weapons and
equipment is increasing, especially the urgent need to suppress the infrared radiation signal of high-temperature components. Pt
metal films have ultra-low infrared emissivity, However, due to the diffusion of metal films with matrix elements at high
temperatures, the infrared emissivity increases significantly. Therefore, it is necessary to prepare a barrier layer with high
temperature stability. An alumina thin film barrier layer is prepared using magnetron sputtering and electron beam vapor deposition
processes, respectively. The microstructure, phase composition of alumina thin films prepared by different processes and variation of
emissivity after magnetron sputtering Pt coating on alumina thin films are studied by SEM and XRD. The results indicate that the
alumina films prepared by electron beam vapor deposition process have a stable crystal structure. After surface coating with Pt metal
film, the initial infrared emissivity of the film is 0.16. After high-temperature treatment at 900 °C for 20 h, the infrared emissivity is
0.172. It has good high-temperature resistance and is expected to be applied as a barrier layer for high-temperature and low infrared

emissivity films.

Key words: alumina thin film; electron beam vapor deposition; magnetron sputtering; infrared emissivity; barrier layer
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