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Effect of target current on corrosion resistance of
AlSn20/C coating deposited by magnetron sputtering

GUO Qiao-gin"?, JIANG Bai-ling', LI Jian-ping®

(1. Institute of Materials Science and Technology, Xi’an University of Technology, Xi’an 710048, China;
2. School of Materials and Chemical Engineering, Xi’an Technological University, Xi’an 710032, China)

Abstract: The AlSn20/C composite films were deposited on the surface bearing alloy by non-equilibrium magnetron
sputtering. The influence of carbon target current on the structure and corrosion resistance were studied by scanning
electron microscopy (SEM), electrochemical impedance spectroscopy (EIS) and polarization curves. The results indicate
that when the current is in the range of 0.2—0.8 A, the film is in layer structure, and the lower the current is, the compacter
the film structure is. The composite coating can improve the electrochemical impedance by 5—6 order of magnitude.
When the carbon target current is 0.2 A, the self-corrosion potential can be improved from —1.42 V to —1.18 V. The
carbon target current is an important factor to affect the corrosion resistance of AISn20/C composite coating, the lower
the target current is, the better the corrosion resistance is.
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Fig. 1 Schematic diagram of target materials distribution of

coating apparatus
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Fig. 2 Surface morphologies of coatings deposited at different carbon target currents: (a) 0.8 A; (b) 0.6 A; (¢) 0.4 A; (d) 0.2 A

B3 AR R R A S

Fig. 3 Cross-section morphologies of coating deposited at different carbon target currents: (a) 0.8 A; (b) 0.6 A; (¢) 0.4 A; (d) 0.2 A
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Fig. 4 EIS of coating deposited at different carbon target

currents
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Tablel Self-corrosion potential and corrosion current of
samples in 3.5% NaCl solution at different carbon target

currents and 25 C

Target Self-corrosion Corrosion
Samples current/ potential, current,
A ¢COH‘/V ICOH/mA
1 0.2 -1.18 2.15
2 0.4 -1.30 2.98
3 0.6 -1.35 4.67
4 Matrix -1.42 8.30
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Fig. 6 SEM images of AlSn20/C coatings: (a) Surface before
corrosion; (b) Surface eroded in 3.5% NaCl solution for 120 h
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