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Creation and Characterization of Non-Equilibrium Nanostructured Materials Using
Charged Particle Beam Irradiation and Nanoprobe Manipulation

Toru KUZUMAKI'!

Abstract

Recently, development of nanoscale materials such as carbon nanotubes is increasingly being carried out. In the
development of nano-materials, characterization of mechanical or electrical properties is important as well as nano-structural
observations. For characterization of nano-materials, new materials testing systems are required to replace conventional
testing systems. An aim of this study is the development of a nano-materials testing system to use in a transmission electron
microscope. In this study, we focused on the development of the force detection system fixed on the testing system. The
results of tensile tests of aluminum foils showed tensile strengths of 80 to 120 MPa and Young’s modulus of 20 to 40 GPa.
The results demonstrated that the testing system functions as a tensile testing machine.
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Fig. 2 Holder tip (a) and various terminals (b).
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Fig. 3 Load-strain diagram
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Fig.4 Aluminum specimen before (a) and after (b)
tensile test
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Fig. 5 Stress—strain diagram of aluminum
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