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Abstract Recently, various composite materials for additive manufacturing are interested to expand the application field of
3D printing. 3D printing technique was mainly developed using polymer, and ceramic materials for 3D printing are still in
the early stage of research due to the requirement of high solid content and post treatment process. In this study, silica
particles with various diameters were surface treated with silane coupling agent, and synthesized as silica composite with
photopolymer to apply DLP 3D printing process. DLP is an additive manufacturing technology, which has high accuracy
and applicability of various composite materials. The rheological behavior of silica composite was analyzed with various
solid contents. After DLP 3D printing was performed using silica composites, the printing accuracy of the 3D printed
specimen was less than about 3 % to compare with digital data and he bending strength was 34.3 MPa at the solid content
of 80 wt%.
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Fig. 1. Morphology of silica (a) 100 nm (b) 300 nm (c) 1 pm.
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Fig. 2. Rheological behavior of silica composite with silica particle size (a) solid contents 60 wt% (b) solid contents 70 wt%.

Fig. 3. Optical image of the silica composite (a) when the viscosity condition for 3D printing was met, (b), (c) when this condition
was not satisfied.
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Fig. 4. Rheological behavior of silica composite with silica bimodal particle size (a) solid contents 70 wt% (b) solid contents 80 wt%.
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Fig. 5. Optical image of 3D printed object with (a) solid contents: 60 wt%, silica size: 100 nm, (b) solid contents: 60 wt%, silica
size: 300 nm, (c) solid contents: 60 wt%, silica size: 1 um, (d) solid contents: 70 wt%, silica size: 300 nm, (e) solid contents: 70 wt%,
silica size: 100 nm + 1 pum, (f) solid contents: 80 wt%, silica size: 1 um, (g) solid contents: 80 wt%, silica size: 100 nm + 1 pum.
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Fig. 7. Properties of 3D printed objects with varying silica particle sizes (a) roughness, (b) bending strength.
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Fig. 8. Images of (a) complex-shaped CAD model and (b) 3D
printed object.
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