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Effect of Er on Characteristics of Oxide Coating on 7075
Aluminum Alloy by Micro-arc Oxidation

ZHANG Xianju, WANG Xianqi,DENG Weihao, HE Jiajing
(School of Materials Science and Engineering, Southwest Petroleum University,Chengdu 610500, China)

Abstract: The 7075 aluminum alloys with 0% ,0.2% and 0. 4% Er were subjected to micro-arc oxidation under
the same parameters. The surface morphology and the phases of the oxide coating were analyzed using SEM and
XRD respectively. The micro-hardness. thickness and corrosion resistance of the oxide coating were also studied
simultaneously. The results show that the micro-arc oxidation coating of 7075 aluminum alloy with different Er
contents is composed of gamma-Al,O; phase. With the increase of Er content, the peak of y-Al,O; phase is
enhanced. Er enters the oxide coating with the form of Al;Er,, which is an unbalanced phase after micro-arc
action. With the increase of Er content., the surface roughness of oxide coating decreases firstly and then
increases. When Er content is 0. 2% , the surface deposit is fine and uniform, the diameter of pore is small,and the
roughness is the lowest. As the Er content increases from 0% to 0.4% ,the micro-hardness and thickness of the
oxide coating also increases,and then the corrosion resistance increases significantly. Consequently, the self-corrosion
current density decreases from 4. 280X10"°% A/em?® to 2. 405X107° A/cm®.
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Table 1 Main chemical compositions of alloys /%
Composition Zn Mg Cu Cr Er Fe Si Mn Al
Sample 1 5.61 2.42 1. 43 0.22 0 0.08 0. 06 0. 05 Allowance
Sample 2 5. 66 2. 40 1. 45 0. 24 0. 20 0.07 0. 06 0. 05 Allowance
Sample 3 5.57 2.50 1.41 0.27 0.40 0.09 0. 05 0. 06 Allowance
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Fig. 1 XRD patterns of micro-arc oxide coating of 7075

alloys with different Er contents
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Fig. 2 XRD pattern of micro-arc oxide

coating of Al-15%Er alloy
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Fig. 3 Morphology of oxide coating via SEM (a)0%Er (b)0.2%Er (c)0.4%Er
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Fig. 4 The hardness and thickness of oxide coating
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Fig. 5 Polarization curves of oxide coating
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Corrosion current
density Teo/(A » cm™?2)

Corrosion

Er content/ !
r content/ % potential E/V

0 —0.717 21 4.280X107¢
0.2 —0.674 33 1.152X10°8
0.4 —0.529 21 2.405X107°
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