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Structure and corrosion resistance of self-assembled sulf-silane film
on surface of Mg-Gd-Y-Zr alloy

CHEN Ming-an, YANG Xi, ZHANG Xin-ming, LI Hui-zhong, LU Xue-bin, LIU Chao-ren

(School of Materials Science and Engineering, Central South University, Changsha 410083, China)

Abstract: Bis-[triethoxysilylpropyl]tetrasulfide silane thin film was prepared, first by self-assembling the silane in
solution of ethanol and deionized water and then aged at 120 ‘C for 60 min, on surface of Mg-Gd-Y-Zr magnesium
alloy for improvement of its corrosion resistance. Fourier transform infrared spectroscopy (FTIR) was used for structural
characterization of the formed silane film. Scanning electron microscope (SEM) was used for observing surface
morphology of the film. Electrochemical potentiodynamic polarization and electrochemical impedance spectroscopy (EIS)
were used for evaluating the corrosion performances of the film. The results demonstrate that the film is cross linked
through SiOSi, which is linked to surface of the Mg alloy through formation of interphases possibly as SiOMg. The film
on the grain boundary of the magnesium alloy is thinner than those of other areas. The corrosion current density of silane
treated Mg alloy is reduced by above two orders of magnitude than that of the bare alloy. The impedance values of silane
treated Mg alloy, especially at the low frequency, are promoted by the silane film during the immersion in 3.5% NaCl
solution till 24 h.
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Fig.1 Transmission infrared spectrum of SCA hydrolysed for

96 h
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Fig.2 RA-IR spectra of silane film on surface of Mg alloy

aged at 120 C for 1 h: (a) 4 000—2 000 cm '; (b) 1 600—
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Fig.3 SEM images of surface of silane treated Mg alloy
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Table1 Chemical compositions of region 4, points B and C shown in Fig.3 (mass fraction, %)

Position C (0] Mg Si S Y Zr Gd
Region 4 13.01 2.64 69.43 1.69 2.12 2.85 - 8.26
Point B 11.93 2.52 70.84 1.52 1.83 3.14 0.31 791
Point C 8.97 1.41 75.85 0.76 0.95 3.04 0.33 8.69
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Fig.5 Potentiodynamic polarization curves of samples in
3.5% NaCl solution: Sample A—Bare Mg alloy; Sample B—
Silane treated Mg alloy
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