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Stereolithographic additive manufacturing of ceramic components

Stereolithographic additive manufacturing (STL-AM) of lamination shaping can fabricate solid components according
to topological geometry. Two dimensional (2D) cross sectional patterns were created through photo polymerization by
ultra violet laser drawing on spread resin paste including ceramic nanoparticles, and three dimensional (3D) composite
models were sterically printed by layer lamination though chemical bonding. An automatic collimeter was equipped
with the laser scanner to adjust beam diameter. Fine or coarse beams could realize high resolution or wide area drawings,
respectively. As row material of the 3D printing, nanometer sized metal or ceramic particles were dispersed in to photo
sensitive liquid resins from 40 to 60% in volume fraction. The resin paste was spread on a glass substrate at 10 pm in layer
thickness by a mechanically moved knife edge. An ultraviolet laser beam of 355 nm in wavelength was adjusted from 10
to 300 wm in variable diameter and scanned on the pasted resin surface. Irradiation power was changed automatically
from 10 to 200 mW for enough solidification depth for 2D layer bonding. The created 3D composite precursor was
dewaxed and sintered in the vacuum and air atmosphere to obtain full metal and ceramic components. Through the
computer aided design, manufacture and evaluation (CAD/CAM/CAE), geometrically modulated periodic and self-
similar patterns with graded and fluctuated structures were processed. Porous electrode of yttria stabilized zirconia for
solid oxide fuel cell, alumina photonic crystals to control electromagnetic waves and artificial bones of calcium phosphate
scaffolds were created successfully.
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