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Hole effect ot AAOiAnodic Aluminum Oxide)
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The Study on Properties of AAO(Anodic Aluminum Oxide) Structures with
Hole Effect

Seong Hyun Ko*, Dae Woong Lee’, Sang Eun Jee”, Hyun Chul Park’, Kun Hong Lee”", Woonbong Hwang®
ABSTRACT

Porous anodic alumina has been used widely for corrosion protection of aluminum surfaces or as dielectric material
in micro-electronics applications. It exhibits a homogeneous morphology of parallel pores which can easily be controlled
between 10 and 400nm. It has been applied as a template for fabrication of the nanometer-scale composite. In this study,
mechanical properties of the AAO structures are measured by the nano indentation method.

Nano indentation technique is one of the most effective methods to measure the mechanical properties of nano-
structures. Basically, hardness and elastic modulus can be obtained by the nano-indentation. Using the nano-indentation
method, we investigated the mechanical properties of the AAO structure with different size of nano-holes. In results,
we find the hole effect that changes the mechanical properties as size of nano hole.
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Fig. 2 The schematic of the AAO structure
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Fig. 4 A schematic representation of a section through an
indentation showing quantities used in analysis
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Table 1 Porosity of each specimen

Specimen Radius(nm) Porosity(%)
30 15 8
40 20 15
50 25 23
60 30 33
70 35 44
80 40 58
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Table 2 Result of nano indentation

VF(%) 8 15 23 33 44 58

Mn(GPa) | 142.0 | 134.0 | 121.1 | 106.9 | 80.1 | 60.2

H(GPa) 13.5 10.3 9.1 7.1 6.0 3.0
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Fig. 10 Elastic constant vs. porosity
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