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Abstracts

The effect of equal channel angular pressing (ECAP) on the pitting corrosion resistance of hard anodized
Al5052 alloy was investigated. The degree of internal stress generated in anodic oxide films during hard
anodization was also evaluated with a strain gauge method. The pitting corrosion resistance of hard anodized
Al15052 alloy was greatly decreased by ECAP. Cracks occurred in the anodic oxide film during hard anodization
and these cracks were larger and deeper in the alloy with ECAP than without. The pitting corrosion was
accelerated by cracks. The internal stress present in the anodic oxide films was compressive and the stress
was higher in the alloys with ECAP than without, resulting in an increased likelihood of cracks. The pitting
corrosion resistance of hard anodized Al5052 alloy was improved by annealing at the range of 473-573K
after ECAP processed at room temperature for four passes. The compressive internal stress gradually decreased
with increasing annealing temperature. It is assumed that the improvement in the pitting corrosion resistance
of hard anodized AI5052 alloy by annealing may be attributed to a decrease in the likelihood of cracks
due to the decreased internal stresses in anodic oxide films.
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Fig. 1. Schematic diagram of ECAP.
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Fig. 2. Schematic diagram of AI5052 alloy electrode for measurement of internal stress generated in anodic oxide

film during anodization.
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Fig. 3. Effect of ECAP on the polarization curves of
hard anodized AI5052 alloys in a solution
containing 0.2 mol-L™" of AICI; (Anodized at
200 A-m™for 40min).
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Fig. 4. Time-dependence of the anodic current densities
of hard anodized AlI5052 alloys at constant
potential of 1.2V in 0.2 mol-L™" of AICI; (M:
without ECAP, @: with ECAP).
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Fig. 5 SEM images of hard anodized AI5052 alloys

without ECAP (a) and with ECAP (b) at 400 A-m

for 40min.
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Fig. 6. Time-dependence of strain in AI5052 alloys
during hard anodization at 400 A'm? in a
solution containing 1.53 mol-L™" of H,SO, and
0.0185 mol-L™" of Al(SO,); at 273 K.
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Fig. 7. Effect of annealing temperature on the time-
dependence of the anodic current densities of
hard-anodized AI5052 alloys at constant
potential of 1.2 V in 0.2 mol-L™ of AICI; solution.
(Anodized at 200 A-m™for 40min)
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Fig. 8. Effect of annealing temperature on the strain in
AI5052 alloys during hard anodization at 400
A-m? in a solution containing 1.53 mol-L™" of
H,SO, and 0.0185 mol-L™" of Al,(SO,); at 273 K.
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Table 1. Lattice constants of AI5052 alloy calculated by X-ray diffraction patterns

Substrate 26 Intensity di311) half width Lattice constant
[degree] [eps] [A] [deg] by dai [A]
Without ECAP 93.85 2022 1.2246 0.129 4.0613
WithECAP 93.94 795 1.2237 0.360 4.0584
ECAP+473K annealing 93.91 852 1.2240 0.231 4.0594
ECAP+523K annealing 93.91 1519 1.2240 0.198 4.0594
ECAP+573K annealing 93.89 3254 1.2242 0.128 4.0601
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