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An experimental study on the oriented mechanical properties of
aluminum micro thin foil material

H.J. Lee, N.K. Lee, S. Choi, H.W. Lee, T.H. Choi, J.H. Hwang, D.G. Kwag

Abstract
This paper is concerned with the precision material property measurement of a micro metal thin foil that is used in
MEMS technology. Since these MEMS components require great precision and accuracy, evaluation of reliability such as

the life cycle endurance test, impact test, and residual stress test is necessary for these components. However, in practice,

real reliability tests are not easy to perform due to consideration of various factors. Rather than actual testing, it would be
much easier to evaluate the reliability of components by the analytical approach. Although the analytical method is
utilized by software tools, it is obviously necessary to acquire fundamental properties of materials through real test
methods. In this paper, the oriented mechanical properties of aluminum thin foil are measured by nano scale material

property measurement system.

Key Words : Oriented mechanical property, MEMS, NEMS, Metal thin foil, Piezo actuator, Material testing, Rolling

process, Work hardening
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Fig.1 Piezo actuating nano scale material property
measurement system.

Table.1 Principal specification of piezo actuating nano
" scale material property measurement system

Description Value
Load capacity 1000gf (9.8N)
Load resolution 0.0596¢gf (584uN)
Full stroke 1000um
Stroke resolution 10nm
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Fig.3 Manufacturing process of micro tensile specimen
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Load-Displacement Graph (Direction : 45°)
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(c) Transverse direction (90°)

Fig.6 Fractured specimen
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