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Table 1 Compositions of aluminum alloys

w /%
LR
Al Cu Mg Mn Fe
L3 REE <0.015 — — <0.25
LC4 A 1.4~2.0 1.8~2.8 0.2~0.6 —
LY12 e 3.8~4.9 1.2~1.8 0.3~0.9 <0.5
w/ %
Baa
Si Zn Ni Ti
L3 <0.20 — — —
LC4 — 5.0~5.7 — —
LYI12 <0.5 <0.3 <0.1 <0.15
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WK B 3 K (pH= 6.0~ 7.5) & 4] 30
min,
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W (pH=6~7) H1 &1 30 min.
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Table 2 Orthogonal tests for sealing anodic film

ety ek Janx 10"/
A B C D E A+cm 2
1 1 25 10 20 600 57.72
2 1 50 20 40 700 1.31
3 1 100 30 60 800 0.23
4 1 200 35 80 900 0.15
5 2 25 20 60 900 0.27
6 2 50 10 80 800 0.21
7 2 100 35 20 700 3.49
8 2 200 30 40 600 1.56
9 3 25 30 80 700 0.81
10 3 50 35 60 600 0.94
11 3 100 10 40 900 30.17
12 3 200 20 20 800 5.53
13 4 25 35 40 800 0.26
14 4 50 30 20 900 2.81
15 4 100 20 80 600 1.4
16 4 200 10 60 700 1.7
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Table 3 Variance analysis of current density of influencing factors

e | A B C D E
K, 59.41 59.06 89.8 69.55  61.62
K, 5.53 5.27 8.51 33.3 7.31
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Table 4  Optimized conditions for the pulse current sealing method
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Fig.1 Polarization curves of anodized 1.3 aluminum alloy

sealed by different methods in neutral solution
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Fig.2  Polarization curves of anodized 1.3 aluminum alloy
sealed by different methods in acidic and basic solu-

tions
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Fig. 3  Polarization curves of different anodized aluminum
alloys sealed by pulse current sealing methods in

1 mol/LL NaCl solution
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Fig.4 Picture of neutral salt fog test of the oxide
film sealing by the pulse method
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A pulse current sealing method for an anodic film on aluminum alloy

ZHAO JingMao WANG ShanShan GUO Chao ZHAO XuHui ZUO Yu

(College of Materials and Engineering, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract: A new pulse sealing treatment, involving the use of an asymmetric pulse power supply to seal the an-
odic film on an Al substrate immersed in a solution of aluminum sulfate, has been developed. Potentiodynamic
polarization was employed in order to compare the performance of the new method with other methods, includ-
ing boiling water sealing, potassium dichromate sealing and nickel fluoride sealing, in corrosion inhibition of an-
odic oxide films in neutral, acidic and basic solutions of 1 mol/LL NaCl. Pulse sealing made the anodic film more
uniform and provided the same corrosion resistance as traditional potassium dichromate sealing and can thus pro-
vide a green alternative to this environmentally hazardous process. The oxide film sealed by the pulse method
was unaffected by a 500 h neutral salt fog test.
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