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Evaluation of Anodized Aluminum Corrosion Resistance by Constant Current Anodic Polarization Test
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ABSTRACT

A method was developed that can estimate the
corrosion resistance of anodized aluminum regardless
of the aluminum material or treatment conditions.
It was confirmed that the constant current anodic
polarization method can be used to evaluate the state
of voids and foreign matter in anodized aluminum
and the corrosion resistance by measuring the initial
potential increase rate when a constant current is
applied to anodized aluminum.

In addition, the change in the initial potential
increase rate showed that the factor lowering the
corrosion resistance of anodized aluminum due to an
increase in the amount of added contents in aluminum
alloys is rooted in the change in the anodized
aluminum structure.

This method can estimate the corrosion resistance
of anodized aluminum in a short time, enabling
determination of the specifications of anodized
aluminum at an early stage.
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Fig. 1 Cross-sectional view of anodized aluminum
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Fig. 2 Example of observation of anodized aluminum
cross-section of A6063-T5 material using TEM
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Fig. 3 Device of polarization test
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Fig. 4 Shape of aluminum test piece before anodizing
treatment
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Fig. 5 Test piece for polarization test

Table 1 Added content of anodized Al materials

Added content (wt%)

Material
Cu Si Mg Zn Fe
ADC12-F 1.8 10.1 0.21 0.63 0.77
AC2B-T6 3.0 7.0 0.31 0.01 0.16

ACACH-T6 0.02 6.9 0.33 0.004 0.08

A6061-T6 0.19 0.48 0.98 0.01 0.46

Table 2 Anodizing treatment conditions

No. | Electrolyte | Current | Minimum | Sealing
density | thickness | treatment
(A/dm?) | (um)
1 | Sulfuric 2.0 3.0 Nickel
2 | acid 15 acetate
3 8.0
4 20.0
5 3.0 None
6 Water
7 | Oxalic acid 4.0 Nickel
acetate
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Fig. 6 Relationship between anode potential Ea and
polarization time of No. 1, No. 5, and No. 7

Table 3  Evaluation results of ACACH-T6 anodized

test pieces
No Differ_e_nces IPIR ROC
from condition No. 1 (V/sec) (n)
1 — 9.4 44
2 Thin 6.6 11
3 Thick 13.9 60
4 Very thick 17.0 80
5 No seal 5.4 8
6 Boiling water seal 8.2 14
7 Using oxalic acid 17.2 78
Table 4 Evaluation results of each test piece under
anodized condition No. 1
No. Material ac?;::ioéﬁrt);nt (\I/'/DSIEC) R(nO)C
(Wt%)
1 ADC12-F 13.51 3.9 5
2 AC2B-T6 10.48 7.1 20
3 AC4CH-T6 7.33 9.4 44
4 A6061-T6 2.12 18.3 72
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