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Abstract: To improve the corrosion resistance and mechanical properties of micro-arc oxidation film, 2297 Al-Li alloy was
treated by micro-arc oxidation after adding TiO2 nanoparticles into electrolyte. The effects of TiO2 nanoparticles on the
microstructure, mechanical properties and corrosion resistance of micro-arc oxidation film were studied by means of SEM,
XRD, EDS, glow discharge and electrochemical test techniques. Results show that micro-arc oxidation film becomes flat and
dense after addition of TiO2 nanoparticles. With the increase of the amount of TiO2 nanoparticles, pore size of discharge
channel decreases and the number of discharge channel increases. TiO2 nanoparticles can inhibit the contact of molten Al2O3
with SiO? in the electrolyte and therefore, the content of Si element in the film decreases (from initial 10.27 at.% to 3.10 at.%)
as increasing TiO2 nanoparticles additive amount. Results of micro-hardness test show that the hardness of the film is
improved because the introduction of TiO2 nanoparticles increases the compactness of the film. Micro-hardness increases by
15% after adding TiO2 nanoparticles by 1 g/L. The appropriate addition of TiO2 nanoparticles can improve the corrosion
resistance of the film under the same micro-arc oxidation conditions, but the excessive addition will lead to the decrease of the
corrosion resistance of the film due to the increase of the number of discharge channels.
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Table 1 Chemical composition of 2297 Al-Li alloy (w/%)
Element Li Cu Mg Mn Al
Content 1.53 2.97 0.03 0.29 Bal.
Element Zr Fe Si Ti

Content 0.11 0.028 0.024 0.012
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Table 2 Contents of elements in micro-arc oxidation film

TiO2 additive content / (g-L™) Ti W/% / al%) Si (W/% / a/%) O (W% / al%) Al (W% / al%)
0 0/0 14.34/10.27 50.65/63.65 35.01/26.09
1 0.07/0.03 12.98/9.20 52.50/65.35 34.45/25.42
5 0.16/0.07 7.90/5.66 50.21/63.15 41.74/31.12
7.5 0.48/0.20 4.45/3.18 50.82/63.72 44.25/32.90
10 0.78/0.33 4.33/3.10 50.32/63.31 44.58/33.26

(a) SEM

(b) EDS mapping
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Fig.5 Surface element distribution of micro-arc oxidation film after adding 10 g/L TiO2 nanoparticles
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Table 3 Thermal and kinetic parameters of chemical reaction

Chemical reaction

Reaction activation energy / (kJ-mol™)

Gibbs free energy / (kJ-mol ™)

2S102+3A103—3A1,03-2S102
Anatase-TiO2—Rutile-TiO2

500—12008)
63.444+0.391%

20688-29.32TH

Spontaneous occurrence at high temperature
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