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Research of Al-Al,O, Resisting Hydrogen Cmposite Films Prepared by PECVD

YIN Chen, CHEN Chang-an, ZHANG Peng-cheng
(State key Laboratory of Surface Physics and Chemistry, Mianyang 621900, China)

[ Abstract] For the sake of improving hydrogen resistance property of stainless steel, Al film was prepared on sur-
face of stainless steel by plasma enhanced chemical vapor deposition, Al-Al,O, composite films were obtained by vacuum
thermal oxidation(480°C ). The films surface morphologies, phase structures, composition and elements chemical valence
were all analyzed by SEM,XRD,EDS and XPS surface analysis methods. Whereafter its deuterium resistance property was

researched. Results indicate that the composite films are uniformity and smooth and compact, under 350°C , deuterium re-

sistance property is perfect, even no penetration; between 350°C and 450°C , PRF can reach 250 ; but penetration is very

distinct over 450°C.
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Figure 1 Diagram of experimental set-up
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Figure 2 Al2p,0ls,Cls spectra for the film in different depths
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Figure 3 XRD spectrum of the film after hydrolyzation
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Figure 4 The films surface morphologies

before and after thermal oxidation
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Figure 5 The hydrolyzed films surface morphologies
before and after thermal oxidation
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Table 1 Element distribution of the film

JLE OK AIK CrK MnK FeK CoK

RSB/ %  23.8 65.9 1.9 0.9 7.0 0.5
BEFEE/ % 36.1 59.3 0.9 0.4 3.1 0.2
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Figure 6 Element distribution of the film
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Table 2 Deuterium resistance property of the film
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673 1.692x10°' 1.491x10% 8.882x10°* 6.752x10 """ 220.8
623 8.951x10°'2 6.787x10° 3.655x10 ™ 2.778 x10 "1 244.3
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Figure 2 X-ray diffraction spectrum for
anodizing films on AZ31magnesium alloys
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