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Corrosion Resistance of Aluminum Film on 15CrMnMoVA Steel

by Magnetron Sputtering

MENG Ya-li"*, DAI Ming—jiang . HOU Hui—jun?. LIN Song-sheng?, WEI Chun—bei’, HU Fang®
(1. Faculty of Materials and Energy of Guangdong University of Technology, Guangzhou 510081; 2. Institute
of Surface Engineering of Guangdong Genernal Research Institutes of Industrial Technology, Guangzhou

510650)

Abstract: Aluminum film was prepared by magnetron sputtering technology on 15CrMnMoVA steel surface.
Surface and cross—section images of aluminum film were observed with a scanning electron microscope (SEM). The
corrosion behaviour of the 15CrMnMoV A substrate and Al-coated specimens was investigated and compared
by potentiodynamic polarisation, a neutral salt spray (NSS) test and energy dispersive X -ray spectroscopy
(EDS). The variaty of corrosion resistance of aluminum film under different bias voltages, target currents and
depositional times was analyzed. The results indicate that for the specimen with aluminum film of 8. 2 pm,
fine crystals sized 1-2 pm uniformly deposite on the surface of the substrate, strong adhesion exists on the in-
terface, and the compact transition layer existing in the interfacial zone between the film and the substrate
plays an effective role in resistance to corrosion. At neutral salt spray atmosphere, red rusty corrosion prod-
ucts appeared after 516 h. For the specimens with the depositional time of one h, the corrosion current densi-
ties were approximately two orders smaller than that of the bare 15CrMnMoVA steel, to —6. 53X 10 %A,
which effectively improved the corrosion resistance, and the style of the invalidation of the film is layer by lay-
er. During the process of deposition, the quality of the film can be improved by properly improving the bias
voltage, target current and depositional time.
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Sample 1 2 3 4 5 6

Bias voltage /V 50 150 250 350 50 250
Target current/A 25 25 25 25 20 25

Depositional time/h 1 1 1 1 1 4
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Fig. 1 SEM topography images of the Al film
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Table 2 Anticorrosive propertities of Al film
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Fig. 2 Salt—mist images of sample 4 after salt spraying of different time
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Table 3 Electrochemical performance comparision of sam-

ples 1 to 5 and substrate

Sample E,/V leor/ A
Substrate —0.647 77 —5.79X10°°¢
No. 1 —0. 835 66 —4.88X10°°
No. 2 —0.938 18 —3.29X10°7
No. 3 —0.744 15 —6.53X10°°
No. 4 —0.655 40 —2.45X1077
No. 5 —0.929 02 —6.90X10°¢
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