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Abstract Recently, ink-jet printing technology has been applied for various industries such as semiconductor, display, ceramic
tile decoration. Ink-jet printing has advantages of high resolution patterning, fast printing speed, high ink efficiency and
many attempts have been made to apply functional materials with excellent physical and chemical properties for the ink-jet
printing process. Due to these advantages, research scope of ink-jet printing is expanding from conventional two-dimensional
printing to three-dimensional printing. In order to expand the application of ink-jet printing, it is necessary to optimize the
rheological properties of the ink and the interaction with the substrate. In this study, photo curable ceramic complex ink
containing nano silica particles were synthesized and its printability was characterized. Contact angle of the photo curable
silica ink were modified by control of the ink composition and the surface property of the substrate. Effects of contact
angle on printing resolution and three-dimensional printability were investigated in detail.
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Fig. 1. TEM image of nano silica particles. Inset shows synthesized photocurable nano silica ink. (b) Contact angle of silica ink,
modified silica ink and distilled water on PFTS treated glass substrate.

Table 1
Rheological properties of silica ink and modified silica ink
Viscosity (mPas) Density (g/ml) Surface tension (mN/m) Inverse of ohnesorge number (Z)
Silica ink 5.68 0.94 2421 5.82
Modified silica ink 4.83 0.98 2791 7.50
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Fig. 2. Operation conditions of Ink-jet printing using (a) silica
ink before rheological optimization, (b) silica ink and (c) modified
silica ink after rheological optimization.
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Fig. 3. Microscope images of ink-jet printed dot using (a) silica ink and (b) modified silica ink.
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Fig. 4. 3D microscope images of ink-jet printed dot using (a) silica ink and (b) modified silica ink.
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Fig. 5. Comparative analysis results of (a) width, (b) height, (c) arc length, (d) cross section area of ink-jet printed dot using silica
ink and modified silica ink.
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