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Abrasive Resistance and Corrosion Resistance of Tungsten Coating Prepared on

AZ31 Magnesium Alloy by Chemical Vapor Deposition

LI Si-si, MA Jie, JIA Ping—ping, WEI Jian-zhong
(College of Materials Science and Engineering, Beijing University of Technology. Beijing 100124)

Abstract: To improve the corrosion properties and wear resistance of magnesium alloy surface, tungsten
coating was successfully prepared on magnesium alloy surface by chemical vapor deposition (CVD). The com-
position, microstructure, morphologies of the coatings were studied by scanning electron microscopy (SEM)
and energy dispersive spectrometry (EDS). The wear resistance and corrosion properties of these coatings on
magnesium alloy surface were analyzed by high—temperature friction—wear tester (HT~-1000) and potentiody-
namic polarization and electrochemical impedance spectroscopy (EIS), respectively. The results show that the
tungsten coating has good properties when the temperature is 440 C. The sample is compact and uniform, and
binds well with the substrate. The deposing improves the surface hardness and wears resistance. At the same
time, the surface activity is reduced, and the corrosion potential shifts 1. 21 V than that of the magnesium al-
loy matrix, which significantly enhances the corrosion properties.
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Table 1 XRF of the tungsten coating layers at different

temperature(w/ % )

Temperature/ C W Mg Al Zn Mn
300 94. 74 3. 65 1.09 0. 30
350 80 7.64 10.27 1.32
400 96 3.04 0. 20
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Fig. 1 XRD patterns of the deposited W layer at 400 C
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Fig. 2 Macroscopic morphologies of the deposited W layer at different temperatures
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Fig. 3 Surface morphology of the deposited W layer
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Fig. 4 Cross section morphology of the deposited W layer
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Fig. 5 Relationships between the friction coefficient and

sliding time
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Fig. 6 Schematic diagram of the friction contact area
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Fig. 7 Polarization curves of the magnesium alloy matrix

and the deposited W layer
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