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Table 1 Chemical composition of TigAl,V alloy

JLHR B/ %
Al 5.5~6.9
v 3.5~4.5
0 <0.2
Fe <0.4
HoAth 2 Jot <0.5
Ti Sy

1.1.2 EHMNE

OCA -20 Hfi f 4 , 75 [ Dataphysics 23 A 5
Quanta 200F & S R4 4 v+ Wb i B8 , 96 [ FEI
/NF] VERTEX 70 £L50 635, 18 B A0 & vt ik &
/5 Hl 5 Interfacel000 HL 4k 2% T4 3, € B Gamry
VNI
1.2 REREXEENS &

Prak G 4 REYIE 4 30 mm x 30 mm x 3 mm K
/N, FRIEKRYH 400% 800* (1 2007 1 500" /P 4T T B
B Jo A UK AE £ B RN 25 85 7 /K HP R S 5 R 15 min, B
HAER KPR REH

B s A e s R, RO L

PR AL LR
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ﬂ Tt

TERRIK

1 RONERE B R R

Fig. 1 Schematic diagram of the micro-arc oxidation device
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Fig.2  Surface morphologies of MAO samples modified by stearic acid for different times
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Fig.3  Contact angle of MAO samples modified by stearic acid for different times
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Fig.4 Contact angle of MAO samples after immersion in a 3.5 wt. % NaCl aqueous solution for 7 days
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Fig.5 Potentio dynamic polarization curves of the substrate
and MAO coatings modified for different times in a

3.5 wt. % NaCl aqueous solution
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Table 2 Fitting results of potentio dynamic

polarization curves

e B./ B./ 1./ by
(mV-dec™') (mV-dec™') (A-em~?)

substrate 81. 68 76. 11 1.28x10°7  -756.11

MAO-0h 87.36 71.77 1.20x10°%  144.41

MAO-5h 92.74 68. 50 1.15x10°%  310.73

MAO-10h  85.94 72.76 8.94x107%  251.37

B. K BHME Tafel 4}% ,mV/dec;, HF I Tafel 48} ,mV/dec; I,
RGBSR, A/ em? 5 B KB, mV,

HI R EALIRFETE 3. 5% NaCl 7 1Y ) i 45 o 7
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Fig.6  EIS of MAO coatings modified for different times

ina 3.5 wt. % NaCl aqueous solution
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Fig.7 Equivalent circuits of the EIS plots for MAO

coatings modified for different times
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Table 3 Fitting results of EIS

- R CPE1 R/ CPE2 R/ CPE3 R,/
i (Q-cm?) " n (Q-cm?) ) (Q-cm?) YB/ ns (Q-cm?)
(Qeem?-s™") (Qeem?es™) (Qeem?-s™")
MAO-0Oh 22. 88 - - - 5.82x1077 0.74 1773 1.08 x107° 0.51 2.37 x10°
MAO-5h 20.44  1.08x10°°  0.72 449.3  2.88x10°° 0.7l 2514 3.56x107°  0.43 2.62 x10°
MAO-10h 23.31  5.21x1077 0.77 498.3  2.60 x10°° 0.75 3774 1.59x107° 0.51 7. 60 x10°

Y, (i=1,23) AHEAMAITCHFEE, (Q-em?)/s" 50, (i =1,2,3) AL fICHHESL,
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Fig.8 Cross-sectional morphology and EDS spectrum of
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Table 4  Results of EDS analysis of MAO-5h

JLH R/ %
C 25.46
0 11.90
Al 0.99
Si 4.94
p 3.36
v 1.86
Ti 51.48

4000 3500 3000 2500 2000 1500 1000 500
o/em™
9 MAO-5h FYLLAMEIE R
Fig.9 FT-IR spectrum of MAO-5h
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Corrosion resistance of micro-arc oxidation coatings on TC4
titanium alloys modified by stearic acid

WANG Wei' ZHAO JingMao'">*  WEI ShiXiong' ZHAO ZhiJie'
MUHAMMAD Junaid Anjuma' VAHDAT Zahedi Asl'

(1. College of Materials Science and Engineering; 2. Beijing Key Laboratory of Electrochemical Process and
Technology for Materials, College of Materials Science and Engineering, Beijing University of

Chemical Technology, Beijing 100029, China)

broaden the application of micro-arc oxidation technology with titanium alloys.

Key words: Ti,Al,V alloy; micro-arc oxidation; stearic acid

Abstract: Hydrophobic transformation of the micro-arc oxidation ceramic coating on a TigAlL,V alloy has been
achieved by treatment with stearic acid. The wettability, stability, microstructure and chemical composition of the
coating were analyzed by contact angle tests, scanning electron microscopy (SEM) , energy dispersive spectrometry
(EDS) and Fourier transform infrared ( FT-IR) spectroscopy. The corrosion behavior of the coating was analyzed
by potentio dynamic polarization measurements and electrochemical impedance spectroscopy. The results show that
modification with stearic acid can effectively repair defects in the original micro-arc oxidation coating and thus sig-

nificantly improve the corrosion resistance of the titanium alloy. The results show that such surface modification can
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