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Fundamental Study on Deformation Behavior of the Nano Structure for Application to the
Hyper-fine Pattern and Mold Fabrication

L. W. Lee(Dept. of Mechanical & Precision Eng. Pusan National University ), S. W. Youn({Dept. of Mechanical
& Precision Eng. PNU), C. G. Kang (School of Mechanical Eng. Pusan National University)

ABSTRACT

In this study, to achieve the optimal conditions for mechanical hyper-fine pattern fabrication process, deformation
behavior of the materials during indentation was studied with numberical method by ABAQUS S/W. Polymer (PMMA) and
brittle materials (Si, Pyrex glass) were used as specimens, and forming conditions to reduce the elastic restoration and bur
was proposed. The indenter was modeled a rigid surface. Minimum mesh sizes of specimens are 1-10nm. The result of the
investigation will be applied to the fabrication of the hyper-fine pattern and mold.
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Table 1 Elastic and plastic properties of silicon, PMMA

and pyrex glass
’ Yiel
Young’s reld Poisson’s
. modulus strength .
Materials ratio
{Gpa) (Gpa)

Silicon[6} 127 4.4 0.278
PMMMA[7] 3.0 0.07 0.40
Pyrex glass

(OMC glass 63 0.063 0.17
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Fig. 4 Multi-tip nanoindentation process two-dimensional
model
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