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FIFFH 7 253458 ( scanning electron microscope,
SEM) . X HHEATHHY ( X-ray diffraction, XRD) .
X 4 2k ot H 7 B8 3% 1% ( photoelectron spectrometer
X-ray, XPS) . X & £k A 1% 1 (energy dispersive
spectrometer, EDS) . RJRAX . 42 fil £ I 42t S0 F0 HY
o TARR XN Z OB . WAL . 45677 .
FETKAERE RN ok A A, AT R X e S TR U
JAOREER S PERE R, DA TiO, IR)Z il 4%
T RS

2 SLIGER G

2.1 ZRME

JECH R TC4 kA4, KK 85 mm x 45 mm x
0.8 mm, FAEM B ARAE; #E A, g 10
mm x 5 mm x 0.5 mm, #iyLsGHEBHABRA R .

WF B b Rl SiC b 48 (2404, 800#. 12004,
20004 ) . ERIAUEE (WS) MEsA, | NG
A AR AT FR A ]

THUEM R, ToK 2 BE, 4R 95%, VTR -
R TABRA T ZR080K, M AT SABUKAE IR A
[(EZNEI

b TiO, FEEHEFIA)R Ti 4658, 72 75 mm,
JEEE 4 mm, 4ERF 99.99%, JbETHIEHT A FRAF .

TAESM: |, B, 4% 99.99%, Rl
T SMA BRAF]
2.2 ERFEMNE

WA MOk 4%, UNIPOL-810 %Y, ik FHRK %
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Wil it A BRA ] B EIE YL, KQ-50DB %!,
Bl s s A B A Rl 28 T4, ZKT-6050
L7 I w7 N Y IV e 055 /N O e b2
B, JPC-450 B!, b ZERHERHA A,

X #%: L EDS WY 37 & 4 43 4 b 7 B BB,
Regulus8100 A, H A< H 37 /& 8 £ AR 2 w3 XPS,
Thermo Kalpha %1, 3¢ [# Thermo 2% #); XRD, H
AP F] RIJRAL, MFT-4000 Y, H [ R} B
22 WAL P B 5T s B fb2E T AE S, SP-15/20A
4, 15[ Bio-Logic BHA AR A F; $fim AL,
JC20001 B4, |igH RECFHEARB S AR .
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Fe MR 1 h ST IRZ N . O R I, K4
J& Ti FIF % TiO, il (iR )2 43 B LA F-Tio, Fil
S-TiO, &/ -
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Table 1 Deposition parameters of coatings

. N - ST EsF ] / ARWR @RWE/ Wil WSS E Nk
3 8 ﬂ N
A WA WAEM min (mLmin") (mL-min™") JERE /um TR /W J&F /Pa
F-TiO, B JE Ti 699 40 2 300 1x107
S-TiO, A P % TiO, 1481 40 2 300 1x10°
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3.1 #REMNMSEA
3.1.1 @B

& 124 S-TiO, I F-TiO, FE W ) SEM B .
& 1 AT, S-TiO, Fl F-TiO, FiR 2 IERE 251k 2.07
pm A1 2.08 pm, BER FHEAE (2 pm) , XATRES
DRSS RS TR A 5. AR, Mt 200
KR T 60 min (il £ A, 177 S-TiO, 1 F-TiO,
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Fig.1 Sectional SEM images of coating samples
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Fig. 2 Surface SEM images of coating samples
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Fig. 3 XRD patterns of samples
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Fig. 4 XPS spectra of S-TiO, sample
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Fig.5 XPS spectra of F-TiO, sample
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Fig. 6 Scratch curve and scratch image of coating samples

F2 BN EDS HR
Table 2 EDS results for the detection point %

Eioalllp 0 Al Ti \%
A 38.67 0.76 59.01 1.56
B 0.01 5.45 83.57 10.97
C 34.45 0.79 62.79 1.97
D 1.62 7.14 87.27 3.97

3.5 #REHFEKMERE

& 7 2 TC4 KA 4 R )2 1aURE 19 K 322 fioh 1 A6
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BEfil A 43 ) 59.16° | 68.34° Fl67.19° , H/NTF
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WRZ 2N TCA R HUREE B, i g K MR i
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B, SEAKMEERAR . 28U B G A SOk bt AT 1A
Hou S. S. %5 P 5% ] 5 43 W S ) %2 TiO, #E 1) Jy =0 AE
MgZn &4 FUURR T AR 2. PR B, G 4m
Fefimsnh 8.4° , WRIZAFEREEALAA N 79.6° , L]
UURIRRIG A &K E R, 35k, Wang B, 45 1
KL RS Ti 4 SR #E 0 Jr =U7E 5083 a4 b
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Fig. 7 Test results of water contact angle on

the surface of samples
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Fig. 8 Potentiodynamic polarization curves of substrate

and coating samples in PBS solution
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Table 3 Corrosion parameters of samples

jriv =3 E../mV I../(UA - cm™) BJ(mV + decade™) SJ/(mV-decade™) Rp/(Qcmz) P/% P,/ %
S-TiO, -347 0.008 40.7 4.6 225x%10° 1.69 x 107 99.55
F-TiO, -360 0.019 14.3 19.6 1.89x 10° 3.32x107 98.93
TC4 -480 1.791 59.6 48.2 6.47x10°

MR 3 TTLUEH, TC4 KA SN Epy M Ly, 535
k=480 mV A1 1.791 pA/em’; HIFLZ F, TiO, i& )2
REER Eo WA THR, T Loy NI =ANECE SR P
WERFEN B, AR3EUE , 1B S-TiO, i FERY 1, % F-TiO,
RAE/NS57.9%, RN T 19.0% ARFTTEHL, E,q #15,
Lo BN, ROBK, BARMOTR MG, ik, Hefb
SIS R KW TiO, TR )2 eI k35 TC4 BkA 4 i
b, Hodr TiO, M % 38 1 45 1Y TiO, IRk 2 X TC4 1)
JE MR R T T 48 8T 5 19 TiOo, 1R )2 . S-TiO,
RFE A Pl e T F-Tio, I0FE, nTRE P i S0 i 25
B TiO, R IZ M BURER . 5B PERESRA K. LAb,
S-TiO, B2 LB Z R 1.69 x 10°%, Bl BALT F-TiO,
TRIZM 332 107°%, TRIZMFLBRHAR, HBusH
AR, X R TR ) BEL R 1 PR, X S IC RJB pk fR A
ROR M, X 5E 6 FrfSssie—i. mrRIESE
VLB UR 2 5 50b Z [ 25 & FUm s, o] DL/
Tl X A g f= ok B

4 Z5ig

AHIEFE SRR TiO, P HEA Ti 42 Jm 4, @it
BEAE IS BORTE TC4 B G G 3R I 7 TiO, IkJ=, Jf

XTURJZ BTN ZERE L e 25 Gk fE . SRR RE S T
PEAT TR, AL R 458

1) PRI TiO, 12 AR A AR G5 #
BOTR UL TiO, IBAAfELE . H4a sl &0 Tio, k)2
FEL, PR TiO, W2 8% .

2) FEAXT TiO, WRJZ M SRR ERESZ AN, (HXT
WIS AR MR K. M & Tio, IR )2
WIZEA 1o 827 N, & IRIHI&SMIRIZ (2.85N)
PR T 1915,

3) SaELHER TiO, 2L, Fykeit
il 5 19 TIO, Uk 2 1R 1) JE3 okt e 378 25 B D80/ N 57.9%
WAL ELBEIE N 19.0%, XiF TC4 A FE il A4 S R4 5
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Effects of Target Material on Microstructure and Properties of TiO, Coating by
Sputtering Deposition

LUO Kan, LI Wenyuan, YAO Quan, LI Jianzhi, DING Zeliang

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

Abstract: TiO, coatings were prepared on TC4 titanium alloy substrate via magnetron sputtering technology
with TiO, ceramic and Ti metal targets, respectively. The coatings were characterized using scanning electron
microscopy, X-ray diffractometer, X-ray photoelectron spectrometer, scratch tester, and electrochemical workstation.
The microstructure, bonding strength, hydrophilicity, and corrosion resistance of the coatings were systematically
investigated. The results showed that both coatings had an amorphous columnar structure with comparable hydrophilic
properties, and the Ti element existed as TiO,. TiO, coatings synthesized from ceramic targets demonstrated significantly
improved density, bonding strength, and corrosion resistance compared to those prepared from metal targets.

Keywords: itanium alloy; target material; magnetron sputtering; titanium oxide; coating
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