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Fig.1 Geometric model
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Fig.2 Finite element analysis model
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Table 1 Thermophysical parameters of materials

kel BAPERERY /GPa  PUAKARL/(10°K) WAk

AZ31 45 26.0 0.34
Ti6A14V 114 8.9 0.34

Nb,O; 60 5.8 0.20
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Fig. 3 Cross-sectional SEM picture of Nb,Os coating
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Fig. 4 Surface SEM picture of coating samples
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Fig. 6 Scratch curve and corresponding scratch

morphology of coating samples
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Fig. 7 Residual stress nephogram of coating samples
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Fig. 8 Potentiodynamic polarization curves of samples
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Table 2 Corrosion parameters of samples

= E.../V I,./(mA-cm™) B./(mV-decade™) BJ(mV-decade™) R/(Q-em’) Pl% P/%
AZ31 -1.417 53%x 107 473 12.6 8.2 x 107
RI -1.362 1.5% 107 19.9 19.2 2.8x%10° 2.0 70.6
Ti6Al4V -0.387 1.5% 107 20.9 11.8 22x%10°
R2 -0.208 9.0x 10 26.6 40.8 7.8 % 10° 7.7 %107 40.0
3 gil:lr -L/e of Heat Treatment on Optical, Structural, Electrochromic
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Microstructure and Performance of Nb,Os Coatings on AZ31 and Ti6Al4V

YUAN Qianhong', DING Ziyu’, WANG Hao', YAO Quan', TANG Yinghong', DING Zeliang'

(1. College of Mechanical Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China;

2. College of Packaging and Materials Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: Nb,O; ceramic coatings were prepared on Ti6Al4V titanium alloy and AZ31 magnesium alloy by

RF magnetron sputtering. The microstructure, residual stress, adhesion, and corrosion resistance of the coatings were

studied. The results show that both layers are dense with uniform particles in size and no apparent defects as micro-
cracks and holes. When the thickness of the Nb,O; coating is 1.98 um, the residual stress (27.1 MPa) of the coated
Ti6Al4V sample is 65.1% lower than that of the coated AZ31 while the adhesion (9.24 N) is 13.2 times higher than

that of the coated AZ31 sample. Nb,Os ceramic coating can effectively enhance the corrosion resistance of Ti6Al4V

and AZ31. However, the coated AZ31 sample is superior to the coated Ti6Al4V sample in decreasing corrosion current

density, increasing polarization resistance, and protection efficiency.

Keywords: Nb,Os coating; AZ31; Ti6Al4V; bonding strength; corrosion resistance
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