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Abstract:

Ultraviolet laser lithography was newly developed as a direct
forming process of fine ceramic components with micro geo-
metric patterns. As additive manufacturing techniques, two
dimensional cross sections were created through dewaxing and
sintering by UV laser drawing on spread resin paste including
ceramic nanoparticles, and three dimensional composite mod-
els were sterically printed by layer laminations and interlayer
joining. Alumina particles of 300 nm in average diameter were
dispersed in to photo sensitive liquid resins at 50 % in volume
fraction. The resin paste was spread on a glass substrate at 50
pm in layer thickness by a mechanically moved knife edge. An
ultraviolet laser beam of 355 nm in wavelength was adjusted
at 10 pm in diameter and scanned on the surface. Irradiation
power was increased to 1.0 W for enough solidification depth.
The half wavelength of the incident ultraviolet ray should be
comparable with the nanoparticles gaps in the resin paste,
and electromagnetic field can be resonated and concentrated
through Anderson localization. In this investigation, through
computer aided smart manufacturing, design and evaluation
(Smart MADE), fluctuated patterns were introduced into in-
ner walls of micro tubes to modulate liquid and gaseous flows
effectively.
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