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Abstract: The anodic oxide film was prepared on Ti-6Al-4V titanium alloy from environmentally
friendly electrolyte, and then it was sealed by immersing in boiling water, ammonium fluozirconate
solution and calcium acetate solution. The microstructure, chemical composition and phase structure of
unsealed and sealed anodic oxide films were analyzed by scanning electron microscopy, energy
disperse spectroscopy and X-ray diffractometer. Furthermore, the corrosion resistance of unsealed and
sealed anodic oxide films was studied using acid sodium chloride solution as the corrosion medium. The
results show that, compared with unsealed anodic oxide film, the anodic oxide films after sealing treat-
ment in boiling water, ammonium fluozirconate solution and calcium acetate solution have fewer micro-
pores, the chemical composition changes and the corrosion resistance is further improved. However,
sealing treatment has no effect on the phase structure of the anodic oxide film. Various products such as
hydrated titanium dioxide, titanium hydroxide, calcium hydroxide and calcium titanate are generated
by chemical reaction during the sealing process in calcium acetate solution to achieve synergic sealing

effect. The anodic oxide film after sealing treatment in calcium acetate solution has good surface densifi-
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cation, and its corrosion resistance is better than that of the anodic oxide film after sealing treatment in

boiling water and ammonium fluozirconate solution, and the protective effect on titanium alloy is

stronger.

Keywords: Ti-6Al-4V titanium alloy; environmentally friendly anodizing; sealing treatment; ammoni-

um fluozirconate solution; calcium acetate solution
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Tab.1 Chemical composition of Ti-6Al-4V titanium alloy
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Tab.2 Composition of different solutions and sealing process parameters
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Fig.1 Microstructure of Ti-6Al-4V titanium alloy, unsealed and sealed anodic oxide films
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Fig.2 EDS spectra of unsealed and sealed anodic oxide films
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sealed anodic oxide films
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Fig.3 Distribution of elements on the surface of the anodic oxide film after sealing treatment in calcium

acetate solution
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Fig.4 XRD patterns of unsealed and sealed anodic oxide

films
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Fig.5 Polarization curves of Ti-6Al-4V titanium alloy,

unsealed and sealed anodic oxide films

A KA AR SRR SR S R A
Ay S A KRR ES 51, e AT TR R
e B A TR A B 5 7 3 AT B S AR B BF L A 2%
T, DT RO ARG b A S5 1] BE AR S AR P R 92 3
A 3 S0 7RI AR A b S Ry BEL T B R, PR,
P74k P 9T AR Sk B P 8 o o 1) D555, 7 PR S AL
S R % kR T S T R e A B A SR AR
FHLLZ N 7 SRS Vs i v 3t AT Ak 38 BH A 4 F
LA 5 0F 04 T ol F 457 —394.3 m VR AT 94 J6 okt R, O
% 1.08x107 Adem’, FBK A 4 114 JE ok HiL 390 % R
IR T — BRI, 12 PR AP A R v S AL s
VR R A A TR v RE . DR IRURAE 2 RS
o1 e aE S N Z B el REAEH T W) o = U 7 N = 7
S P RIVBR T 45 55 22 P 7 ) 3k B 0 [ AT AR L TR
Tt A b B PH AR SRR R A R B e T
R B A 9B 8 FAE SR X . Rk, 7
C RSV v 3t P41 Ak B I B SR A 2 B B e 1Y)
PO PR A P R R R R
F4 BUBEBTMSER

Tab.4 Analysis and fitting results of polarization curves
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Fig.6 Impedance spectra of Ti-6Al-4V titanium alloy, unsealed and sealed anodic oxide films
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Tab.S Analysis and fitting results of impedance spectra
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Fig.7 Corrosion rate of Ti-6Al-4V titanium alloy,

unsealed and sealed anodic oxide films
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