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Table 1 Deposition parameters of the coatings

AT S SRS
AR LS (Nb,O, ) (Nb.O,)
TSRS Nb,O5 Nb

TSR] /min 150 360
ASiE / (mLmin™) / 2
AR/ (mLemin™) 40

TR /um 1

WA /W 200

AJEHEZS FE /Pa 1.0x107°
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Table 2 Composition and concentration of electrolyte

o %y Na,HPO, 12H,0 NaCl KCl
B E / (gL™) 1.44 8.00 0.20
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Fig. 1 SEM image of the coating sample surface
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Fig. 2 Cross-sectional SEM figure of the coating samples
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Fig.3 XRD patterns of substrate and sample
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Fig.4 XPS spectra of Nb,O; coating sample
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Fig. 5 XPS spectra of Nb,O, coating sample
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Fig. 6 Scratch curve and scratch SEM morphology of
the coating samples
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Table 3 Corrosion parameters of AZ31 magnesium alloy and coating samples in electrolyte

R E../V I,./(mA-cm™) B./(mV-decade™) pJ(mV-decade™) R/(Q-cm’) PJ%
AZ31 -1.417 8.60x107° 473 12.6 8.24x10° /
Nb,Oy -1.359 3.45x10™ 15.9 22.4 1.17x10* 93.4
Nb,0, -1.364 2.12x10™ 15.6 14.9 1.56x10* 96.0

lg(i/(mA * cm™2))

5 20 Tis J10 205 0
E/V(vs. Ag/AgCl)

7 BEREABRHERBRPHIEARILE
Fig. 7 Potentiodynamic polarization curves of substrate

and coating sample in electrolyte
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Effect of Sputtering Mode on Microstructure and Properties of

Niobium Oxide Coating

WANG Hao', DING Ziyu’, YUAN Qianhong', PAN Xu', 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: Niobium oxide coating was prepared on AZ31 magnesium alloy by RF sputtering and RF reactive

sputtering. The microstructure, phase composition, chemical valence state, adhesion, and corrosion resistance of

the coatings were studied by scanning electron microscope, X-ray diffractometer, X-ray photoelectron spectrometer,

multifunctional material surface performance tester, and electrochemical workstation. The results show that both layers

have an amorphous columnar structure, the niobium valence state of Nb*", and excellent corrosion protection for AZ31

magnesium alloy up to 93% and above. Compared with RF sputtered niobium oxide coating, RF reactive sputtered

niobium oxide coating has enhanced surface compactness, boosted corrosion resistance, and increased adhesion by

about 7.4 times.

Keywords: AZ31 magnesium alloy; RF sputtering;
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