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it i AR R BE A T M B . Zhang L. HL 45 Y %
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2.1 EEHME
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T BEHET T B SR R RN R R 2 AR I S
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WS ECh: B 1x 107 Pa, MRS I 200 W,
S 20 mL/min FEPERTE] 15 min. Bl 5 R
LI B I A £ Nb,O, T2, il Sl s
FE 1x 107 Pa, MEFIN2R 80 W, TS 1E] 300 min
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FHAL AL .

2) sl PRSI 2 A T, KR, R
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PRI SN AT, Tl R S i R R ot o 32 1 2%
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o B L R I AIRTE A 25 G 53 B R i o

3) M A2 TAE RT3l e 5 i AL R B
W, AR TR ek RE . MR, SR = Hk
G0, M AR, FBY NS H AR A 51 R iR
JZiHE . MR Ag/AgCLAIEA R (Pt) o R pH Jy 7.4
() B iR £k 2% i ( phosphate buffered saline, PBS)
YENTE AT, Hpisr R KCL (kN 0.2 /L,
TR . KH,PO, (0.24 g/L ) . Na,HPO, * 12H,0 ( 1.42
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Fig. 1 SEM photos of Nb,O; coating surface annealed at different temperature
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Fig. 2 XRD patterns of Nb,O; coating samples annealed
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Fig. 3 Scratch curves and scratch morphology of Nb,O; coating samples annealed at different temperature
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Fig.4 Potentiodynamic polarization curves of Nb,O5
coating samples annealed at different temperature

F1 AREEETIBXE ND,O, REXHEHNEMSH
Table 1 Corrosion parameters of Nb,O; coating samples

annealed at different temperature

AL Y Low/(A * cm) P/%
RO -1.317 1.04x 107 98.3
RI1 -1.380 1.52x 107 97.5
R2 -1.360 2.97x 107 95.0
R3 -1.319 3.36x107 94.4
R4 -1.310 3.96 x 107 93.4
R5 -1.274 489%x10° 18.0
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Fig.5 Impedance spectra of Nb,O; coating samples annealed at different temperature

®2 FRBETERXEN NGO, REREMBEHRENESER

Table 2 Impedance spectrum fitting results of niobium oxide coating specimens annealed at different temperature

WFEAS R/(Q * cm?) CPE,,/(10°F « cm™ = s) n R /(Q * cm?) RNQ + cm?) LAQ + cm?)
RO 41.94 7.88 0.86 3210 8690 1357
R1 37.97 12.72 0.82 3197 7752 2083
R2 34.19 11.93 0.85 1690 2161 811
R3 34.78 9.42 0.88 1648 2089 673
R4 37.18 9.48 0.84 1595 1588 1115
RS 36.32 18.11 0.81 1064 2195 1087
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Effect of Annealing Temperature on Microstructure and Properties of Nb,O;
Coating on Magnesium Alloy

PAN Xu, WANG Hao, YAO Quan, LI Wenyuan, DING Zeliang

( College of Mechanical Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: The Nb,Os coating was prepared on AZ31 magnesium alloy by DC reactive sputtering technique and
the coating was annealed at different temperatures. The microscopic morphology, crystal structure, bonding properties,
and corrosion resistance of the Nb,Os coating were tested and characterized through scanning electron microscope (SEM),
X-ray diffractometer (XRD), scratch tester, and electrochemical workstation. The results show that the crystalline phase
of the Nb,Os coating remained unchanged and amorphous at annealing temperatures of 100 °C to 400 °C , while the
hexagonal phase appeared at annealing temperatures of 500 “C . As the annealing temperature increased, the cracking
phenomenon on the surface of the coating intensified, the bonding force of the layer decreased, and the corrosion
resistance weakened.

Keywords: reactive sputtering; niobium oxide; annealing; adhesion; corrosion resistance
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