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Effect of Change of Bias Voltage on the Quality of Ti/TiN Film on Magnesium Alloy

LI Zhong-hou , GONG Xue-bo, GUO Teng-teng, MA Qin-qin, YANG Di

(College of Mechanical and Electrical Engineering, Qingdao Binhai University, Qingdao 266555, China)

ABSTRACT : Objective To explore the effect of substrate bias on the quality of Ti/TiN film. Methods Making use of the technol-
ogy of multi-arc ion plating, magnesium alloy was plated with Ti followed by TiN plating under different bias voltage. The morphol-
ogy of films was observed by SEM, the adhesion of the film with substrate was investigated by scratch tester, and the corrosion re-
sistance of film samples plated with different bias was compared to that of AZ31 magnesium alloy through electrochemical working
station. Results When the bias voltage was 200 V, the TiN film was uniform and compact, the velocity of film formation was
quick, and the corrosion resistance of the film was the best. When the bias voltage was 200 V, the film had the strongest bonding
with the substrate and considerable thickness, besides, the corrosion resistance was relatively high. Conclusion Bias voltage during
Ti plating of film had significant impact on the quality of the subsequent TiN plating, and the coating quality was the best when the
bias voltage was 200 V, the resulting film was compact, the velocity of film formation was fast, and the film had excellent corrosion
resistance.
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Tab. 1 Technology parameters for Ti plating

RE R WE p(An MR
G AR /C /Pa min
-1 0.8 0 150 0.2 40
12 0.8 100 150 0.2 40
13 0.8 200 150 0.2 40
14 0.8 600 150 0.2 40

x2 ETINXBIZSH
Tab.2 Technology parameters for TiN plating

W 55 WE O IEE p(Ar)  EFE/ B Ti B

wme W /V /C /Pa min  fRE/V
2-1-1 0.8 200 150 0.2 40 0
2-12 0.8 200 150 0.2 40 100
2-13 0.8 200 150 0.2 40 200
2-14 0.8 200 150 0.2 40 600
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Fig. 1 Cross section morphology of the film under different bias

voltage
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Fig.2 Acoustic emission curve for Ti plating at a bias voltage of

600 V
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Fig. 3 Effect of bias voltage on the bonding force of Ti/TiN film

with the substrate
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Tab.3 The calculated results of corrosion of magnesium
alloy matrix and bilayer film prepared under dif-

ferent bias voltages

IREE WALHIBE (Q -em®) JETREL JEBRHLRATRE R/
i Bt FHAR Re fi/V /(mA-+em™) (mm-a™)
MG-102 0.3 0.9 -0.25 10.8 500
2-1-1  12.4 33 -0.90 0.2 2.1
2-12  840.4 2076 -0.09  2.9x10°  3.05x10>
2-1-3 86162 104687 0.70 5.5x107°  5.80x10™"
2-14 32205 38114 -0.25 4.3x10™*  4.46x107°
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