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Table 1 Coating preparation parameters

ARG/ (mLemin™)

WRIEMR TSI /min

Ar 0,
Ti 8 20
TiO, 8 16 4
) TiO,
Ta,0,-TiO, Ta,0, 8 20 5
Ta,O5 105 20
Ag-Ta,0O; A 15 20
; Ta,O;
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2) AN IR A R T 2 4 A 3 A e A
M ey, %A K (Berkovich ) 4xWIlAG Rk, #ifar
JEFEA 0~10 mN,  JIngRE# %0 10 mN/s.
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Fig. 2 EDS detection results of the Ag-MTa,O;
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Fig.3 SEM images of the surface of coated samples
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Table 2 Mechanical properties of coated samples

s RHIR SRR T (HIE) |
W2 e
W% mm E/GPa H/GPa GPa
MTa,O, 268.4 118.3 1.56 2.7%10™
Ag-MTa,0, 2784 102.1 1.13 14x10™
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nm, R AT A R R, O T
BRI R P HYIE AR IR Z PR RN 12
il %) Ry R BB AR T RE T, B T OO A R A B 4 P
i, Ag-MTa,O, ) H/E BB N 1.4 x 107, % MTa,0;

W2/ 1.3 %107, FEIE R 48%, b b4 i,
MTa,0; iRJZHBA Ag Z )5 , SFEARERZ P PERE.
3.4 RBHIRE b

Pl 4 AR e A DL T T ) v A 2 3h A5 A Ak il
2R, 2 3 MR B AR M Hh [ 4 158 148 T 7
(Ee) FUEMRAIREE (L) o

1

0 Ag-MTa, 0,
~ -1
G o ——]
=
5 2f
p N
El MTa,0,
A
= 4| Teatav
g
-

6}

_7 L 1 L

~0.5 0 0.5 1.0 15

4 REERLUAR PSRRI EE
Fig. 4 Potentiodynamic polarization curves of
coated specimens and Ti6Al4V
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Table 3 Corrosion parameters of samples

ik F E.../V (vs. Ag/AgCl) Low/ (pA-cm™)

Ti6AI4V -0.420 1.07

MTa,0, 0.030 0.30
Ag-MTa,0, 0.026 2.98

H2 3 7] Hl, Ti6Al4V 54 M E.. b -0.420 V,
wIE AR E. ) 1F ) % MTa,O5 F Ag-MTa,0;
REERY E.., 2094 0.030 V 10.026 V . Ti6Al4V £
&1 Loy 4 1.07 pAlem®, MTa,05 1 2 FE 1Y L, W
[k 0.30 pA/em®, {H Ag-MTa,Os i3 )2 IRFERY I, 18
KK 2.98 pwA/em? . JEE iR | Dl I S DN
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WRIZXT TI6AIAV & 4 HA RAF P b 4r 75 AT,
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Fig. 5 Colonies images of different samples
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Effects of Ag Incorporation on Microstructure, Corrosion Resistance and

Antibacterial Property of MTa,O; Multilayer Composite Coatings

WANG Yi', DING Zeliang', ZHOU Quan', ZHANG Haibo', TANG Yinghong', WU Fazhan’

(1. College of Mechanical Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China;
2. Zhuzhou Fengke Forestry Equipment & Technology Co., Ltd., Zhuzhou Hunan 412007, China )

Abstract: Ta,0/Ta,0,/Ta,0,-Ti0,/TiO,/Ti multilayer composite coating doped or undoped with Ag was

developed on the surface of Ti6Al4V alloy by magnetron sputtering (denoted as Ag-MTa,O; and MTa,Os). The

coating samples were characterized and detected by SEM, XRD, EDS, nano-indentation instrument, electrochemical

workstation and plate counting method. The results showed that the doping of Ag played an important role in the

structure and properties of the MTa,O5 multilayer coating. Compared with the MTa,O; coating, Ag-MTa,O5 coating

exhibited larger grain, lower density, slightly lower mechanical properties and corrosion resistance, while showing

excellent antibacterial property with an antibacterial rate of 100%.

Keywords: Ag; Ta,O;; Ti6Al4V alloy; magnetron sputtering
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