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Mechanical property measurements of AAO nanohoneycomb structure on the
porosity
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Abstract

The purpose of this study is to investigate the properties of the AAO nanohoneycomb structure. Especially
the Elastic modulus and hardness play important role in determining the mechanical deformation of ceramic
materials. The mechanical properties of the AAO nanononeycomb structure were investigated using

indentation test.
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(a) Schematic sectional view (b) TEM image
Fig.1 Formation of AAO nanohoneycomb structure
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Fig.3 Indenting mark on 30nm- pore size specimen
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Fig.4 Measured mechanical properties
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Fig.5 Porosity dependent properties analysis

Table 2. Parameter of indentation modulus

HS upper Hasselman Bal’shin
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c 0.88762
1.51234
Eo 131.98102 129.77859 124.78955

Table 3. Parameter of hardness
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bounds relation relation
c 1.27342
a 1.69842
Ho 6.59329 6.85736 6.48384

Table 2 ¢} Table 3 = Z}
1l 352 hardness ol A%
=

o] A AgE Ho

}2} oldle o] A modulus
o)

o] SellA BojE 3 7
o}

4. EE

MTS nanoindentation XP & ©|-&3}] AAO Y=
AUz FxE] 7IAASd & dTste] e
I P AES 4E T AT

- 30, 40, 50, 60, 70nm4 o] =714 100nm ¢}
¥ol AYE Z2HE AAO Y FYUH FxE <
gl e o] A modulus ¢} hardness 7} =74 5] v},

- o]E E3 porosity o wE Z]AHS EA o

el s o Ao

- 2 dig o] modulus ¢ hardness 2 &3k} 3 7
o] IAIAS vt A3 AAHoz Qlulg o]
modulus 7} & O A FHIE S 4 5 A
1=
- AARE o] Alole] AWM EALE tE
| wi#el AAO Y= dYF FFES two-phase
EaA g = Mo FAETAE dFrUe] YA
A EAE F v A3 AT + A& Aot

N

g

7|

o

o] ¢4t =7} R&D Program M10214000191-
02B1500-2910 °l ]3] A& o} A1E 4343
om olof AAEL ALY & HFFYTh.

P

i)
Mo
ok

1) Hashin, Z. and Shtrikman, S. , 1963, “A variational
approach to the theory of the elastic behavior of
multiphase materials,” J. Mech. Phys. Solids, Vol.
11, pp. 127-140.

2) Hasselman, D. P. H. , 1962, “On the dependence of
the elastic moduli of polycrystalle refractory
materials,” J. Am. Ceram. Soc., Vol. 45, pp.452-453.

3) M. Yu. Bal’shin, 1964, “Relationship between
porosity contact cross-section and properties of
powers,” Dokl. Akad. Nauk. SSSR, Vol. 154, pp.80.

4) W. Pabst, E. Gregorova, G. Ticha, 2006, “Elasticity
of porous ceramics-A critical study of modulus-
porosity relations,” Journal of the European
Ceramic Society, Vol. 26, pp. 1085-1097.

5) G.. E. Thompson, G. C. Wood., 1981, “Porous anodic
film formaton on aluminum,” Nature, Vol. 290, pp.
230-232.

6) K. Nielsch, J. Choi, K. Schwirn, R. B. Wehrspohn,
U. Gosele, 2002, “Self-ordering regimes of porous
alumina : The 10 % porosity rule,” Nano Lett., Vol.
2, No. 7, pp. 677 ~ 680.

7) P. Mardilovich, A. Govyadinov, N. Mukhurov, A.
Rzhevskii, R. Paterson, 1995, “New and modified
anodic alumina membranes Part II, Comparison of
solubility of amorphous(normal) and polycrystalline
anodic alumina membranes,” J. Membr.Sci., Vol. 98,

1840



8)

No. 1, pp. 143 ~ 155.

S. H. Ko, D. W. Lee, S. E. Jee, H. C. Park, K. H.
Lee, W. B. H. ,2006, “Mechanical properties and
residual stress in porous anodic alumina structures,”
Thin Solid Films, Vol. 515, No. 4, pp.1932-1937.

1841



	Text1: 대한기계학회 2008년도 추계학술대회 논문집


