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## 5370356621 : MAJOR MECHANICAL ENGINEERING
KEYWORDS:FABRICATION/ TITANIUM/ NANOTUBE/ ANODIZATION/ ELECTRON
BEAM LITHOGRAPHY
SARAYUTH SAWAENGPHON :FABRICATION OF NANO-STRUCTURES BY
ANODIZATION AND ELECTRON BEAM LITHOGRAPHY ON TITANIUM

SURFACES. ADVISOR :WERAYUT SRITURAVANICH, Ph.D., 94 pp.

This research aims to study and improve the anodization process and demonstrate the
electron beam lithography of nano-structures. In anodization process, titanium dioxide nanotubes
were synthesized on titanium plate and titanium rod surface. The important factors of anodization
process were investigated, cathode materials, magnetic stirrer speed, titanium plate shapes,
anodization time and voltage. The self-peeling of titanium dioxide nanotubes was also improved
by reducing magnetic stirrer speed and post-baking. Titanium dioxide nanotubes were anodized in
Ethylene glycol solution containing Ammonium fluoride (NH,F) 0.38 wt% and deionized water
(H,0) 1.79 wt% with various constant potentials at 20, 40 and 60V. In this study, titanium was
found to be a low-cost cathode replacing the platinum cathode. Titanium sheet cathode was
employed in anodization process of titanium plate and titanium ring-shaped cathode was
employed in anodization process of titanium rod. The morphology of titanium dioxide nanotubes
was observed in a scanning electron microscope. The results showed that the average diameters of
titanium dioxide nanotubes on titanium plates were 34.57+3.30, 65.33+4.25 and 98.97+5.66
nanometers and the average diameters of titanium dioxide nanotube on titanium rod were
32.7943.06, 63.30+£6.32 and 97.76+5.80 nanometers, respectively. In electron beam lithography
process, the fabrication of a 2D square hole array was demonstrated on PMMA
(Polymethylmethacrylate) layer. The hole diameter and pitch of the fabricated hole array were

approximately 300 nanometers and 600 nanometers, respectively.

Department : Mechanical Engineering Student’s Signature

Field of Study : ... Mechanical Engineering Advisor’s Signature

Academic Year :_ 2012
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electron beam
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electron beam
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