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Table 1 Chemical composition of TA2 commercially pure titanium

Element (0] N

H Fe Si Ti

Mass fraction/% 0.15 0.05

<0.015 <0.30 <0.15 Bal.
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Fig.1 AFM 3D images of topographic of all anodic oxide films obtained at different sodium tartrate concentrations:
(a) 1 g/L, (b) 5 g/L, (c) 15 g/L, (d) 30 g/L, and (e) 50 g/L
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Fig.2 Surface roughness of anodic oxide films at different

sodium tartrate concentrations
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Fig.3 Potentiodynamic polarization curves of anodic oxide films
obtained on TA2 commercially pure titanium at different

sodium tartrate concentrations
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Table 2 Corrosion resistance parameters of anodic oxide
films obtained on TA2 pure titanium

Concentration/g L™ Ecor/MV leore/ <10 A €M™ lpase/><10™ A €m™

1 -0.269 2.62 1.68
5 -0.054 0.4839 1.77
15 -0.676 3.73 1.92
30 -0.295 3.204 1.59
50 —0.046 0.5029 1.78
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Fig.4 Nyquist curves of anodic films obtained on TA2 com-
mercially pure titanium at different sodium tartrate

concentrations
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Fig.5 Bode curves of anodic films obtained on TA2 commercially
pure titanium at different sodium tartrate concentrations:

(a) bode magnitude plots and (b) bode phase plots
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Fig.6 Equivalent circuit models: (a) corresponding other sodium

tartrate concentrations and (b) correspond to 5 g/L
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Table 3 Electrical parameters of anodic films obtained on
TAZ2 pure titanium by fitting the equivalent circuit

15g/L 30g/L 50g/L

Parameters 1g/L 5g/L

Rs/Q 7.43 5.33 7.87 9.28 5.56
Qu/x10°Fcm?  4.97 2119 333 2.10 5.77
np 0.9 0.8 0.93 0.98 0.8
Ry/Q-cm®  1.08x10* 5276 6.91x10° 870  1.46x10°
Qu/x10%Fem? 2.56 6.39 5.88 1.97 3.84
No 0.77 0.89 1 0.85 0.8
Ry/<10°Q-cm® 0.835 0924  1.48 4.43 3.15

21<10* 2.96 2.51 3.58 3.86 1.63
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Effect of Microstructure on Corrosion Resistance of Anodic Oxidation Coatings
on TA2 Commercially Pure Titanium in Sodium Tartrate Solution

Yang Yanrong, Yu Xiaohua, Zhan Zhaolin, Cui Changxing, Song Yumin, Zhang Guanqun, Liu Jianxiong
(Kunming University of Science and Technology, Kunming 650093, China)

Abstract: Anodic oxide films on TA2 commercially pure titanium surface were prepared with sodium tartrate environmental solution by a
potentiostatic method at the concentrations of 1, 5, 15, 30 and 50 g/L. The microstructure of the films was analyzed by atomic force
microscope, the Tafel polarization curves and electrochemical impedance spectra of the samples at low potential of 3.5% NaCl were
analyzed by electrochemical workstation, and the influence of microstructure on corrosion resistance was discussed. The results show that
when the concentration is about 15 g/L, the oxide film has a good micro morphology, a broad passivation area, a maximum polarization
resistance value, smaller passivation current and self corrosion current, when it has the best corrosion resistance.

Key words: TA2 pure titanium; anodic oxidation; corrosion resistance; atomic force microscope
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