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Sealing of anodized films on Al alloy with boehmite sol
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Abstract: The anodised film on Al alloy was dipped in boehmite sol so as to replace dichromate salt sealing used in
common. The orthogonal experiment evaluation criterions for sol sealing include mass density of sealed film, mass loss
in solution of phosphoric acid mixed with chromic acid, acidic dropping test and dyeing test. The effects of pH of sol and
dipping time in the sol on the surface density and mass loss of sealed films were investigated. The films exhibit good
properties under conditions of dipping in sol with pH value maintained at 4.5—5.5 for 30 min, and then dried at 80 ‘C for
6 h. The time of dropping test of sealed films is up to 33 min. The mass loss rate is lower than 3 g'm 2. The polarization
curves show that the corrosion current density of sol sealed film is about 2 orders of magnitude lower than that of the film
sealed by sodium bichromate, the reason is that sol particles can not only seal pores of anodized film, but also form
sol-gel coating on anodized film.
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Table 1 Results of orthogonal test for sealing process

Number of orth 1 _
umber of orthogona Mass loss/(g-m )

Mass density of

Time of changing color Appearance of

experiment sealed film/(g'm ?) in dropping test/min dyeing sample

1 12.7 0.70 13 Bright red

2 0.65 2.95 45 Reddish

3 9.45 0.40 17 Red

4 1.15 275 38 Reddish

5 12.25 0.60 13 Vermeil

6 10.25 0.65 20 Red

7 1.60 1.50 21 Vermeil

8 11.20 1.00 27 Red

9 0.85 2.40 33 Reddish
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Fig.1 Effects of dipping time on properties of sealed films
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Fig.2 Effects of pH value on properties of sealed films
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Fig.3 Polarization curves(a) and electrochemical impedance

spectra(b) of anodized films sealed by sol and sodium

bichromate
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Fig.4 Surface morphologies of unsealed film of anodized

aluminum(a) and sealed film of anodized aluminum with sol(b)
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