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ABSTRACT

Crystal structure and chemical compositions of Plasma electrolytic oxidized layer of A-1100, A-2024, A-5052, A-6061, A-6063, A-
7075, ACD-7B and ACD-12 were investigated. The electrolyte for plasma electrolytic oxidation was mixture of distilled water,
Na,P,0;, Cu, Cr metal salts and KOH. 7-Alumina, as well as o-alumina, was main crystal phase. Another crystals such as
(Al .045Cr 052),03 and (Al oCry1),05 were also formed in the oxide layer. It was thought that the effect of electrolyte compositions
on the physical properties and crystal system of PEO layers was greater than the effect of Al alloy composition variation.
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Fig. 1. XRD pattern of PEO-alumina in Na,Pa,0,, (a) A-1100,
(b) A-2024 and (c) A-5052. Note that O is Aluminum,
7:\47 is n-alumina, * is A1203, and ¥ is (A10‘948CI'.0_052)2O3.
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Table 1. Comparison of Atomic Composition between A-1100,
A-2024, A-5052 Alloy and Plasma Electrolytic Oxidized

Coating Layer, Measured by XRF (Wt%)
A-1100 A-2024 A-5052
Alloy Coating Alloy Coating Alloy Coating
Al <99.0 722 Balance 78.1 Balance 77.0
Na 0.07 0.45 0.11
Mg 0.73 12-1.8 0.18 2228 055
Si 0.33 0.78 0.78
Cu 124 3849 225 3.47
P 299  03-09 372 3.63
Cr 9.24 12.5 0.15-0.35 12.8
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Fig. 2. XRD pattern of PEO-alumina coated Al alloy, (a) A-
6061, (b) A-6063 and (c) A-7075. Note that O is
Aluminum, ¥t is n-alumina, % is (Al oCry;),03, and
V¥ is (Al 945Cr0,052)205.

Table 2. Comparison of Atomic Composition between Al Alloy,
A-6061, A-6063, A-7075 and Plasma Electrolytic Oxidized

Coating Layer, Measured by XRF (Wt%)
A-6061 A-6063 A-7075
Alloy Coating Alloy Coating Alloy Coating
Al Balance 76.1 Balance 679 Balance 76.8
Na 0.20 0.00 0.18
Mg 12-1.8 1.10 04509 1.17 2129 029
Si 04-08 048 02-06 022 0.61
Cu 0.15-04 2.80 5.51 1.220 291
Cr 0.04-035 137 933 0.18-0.35 134
P 3.74 297  5.1-6.1 3.63
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Fig. 3. XRD pattern of PEO-alumina coated Al alloy, (a)

ACD-7B, (b) ACD-12. Note that O is Aluminum, ¥t
is m-alumina, and ¥ is Si.
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Table 3. Comparison of Atomic Composition between ACD-7B
and ACD-12 and Plasma Electrolytic Oxidized Coating

Layer, Measured by XRF (%)
ACD-7B ACD-12
Alloy Coating Alloy Coating 1
Al Balance 76.8 Balance 64.8
Na 0.177 0.00
Mg 0.287 0.46
Si 4.5-6.0 0.61 9.6-12.0 832
Cu 291 1.5-3.5 5.56
Cr 13.4 113
P 3.63 4.00
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