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Abstract 3D printing technology has attracted considerable attention because of its potential to fabricate the
intricate design of ceramic products. In this study, ceramic 3D nozzle printing was introduced to manufacture
complex alumina products with a ceramic pigment. The alumina paste was formulated by incorporating an
elastomer to impart viscoelastic properties. Viscoelastic pastes play an essential role in ceramic 3D nozzle
printing. The effects of the viscoelastic properties of the ceramic pastes on their printability were assessed
using comprehensive rheological analysis, and various shapes were printed. As a result, the paste with a high
yield stress showed better printability. In addition, a ceramic pigment was added to the developed pastes to
increase the aesthetics of the printed ceramic structure. The printed ceramic parts were sintered in air at 1300

oC. The stability of the ceramic pigment was confirmed even after high-temperature sintering.
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Fig. 1. Schematic of Printing process
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Where, ¢ denotes shear stress, oo denotes yield

stress K denotes consistency index, 7 denotes
shear rate, n denotes flow index
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. 2. Viscoelastic properties of alumina paste
having various SIS concentration.
(a)evolution of viscosity and shear stress
(b)complex shear modulus
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width and experimentally determined line width
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Where, A denotes cross section of printed line, D

denotes distance of nozzle to substrate, 1 denotes
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Fig. 5. Various ceramic 3D printing structures with ceramic pigment. (a) Schematic of high temperature
ceramic pigment (b) 3D printed alumina structure (c) and (d) 3D printed structure with magenta
pigment (e) and (f) 3D printed structure with yellow pigment (g) application of 3D printed Lamp
structure with LEDs (h) 3D printed structure with cyan pigment
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