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Structure and Mechanical Properties of An-Isotropic Solid Alumina
Printed by Direct Ink Writing

ZHU Kai'?, YANG Daoyuan®, HAO Mingxuan®, YUAN Huiyu®
(1. Henan Numerical Control Technology Engineering Technology Research Center, Zhengzhou 450000, China; 2. Henan
Polytechnic, Zhengzhou 450000, China; 3. Zhengzhou University, Zhengzhou 450001, China)

Abstract: Direct ink writing technology is conducive to molding personalized and customized products with complex structures.
However, it is easy to produce pores and an-isotropic problems of mechanical properties when printing a dense solid structure. In
this paper, Al,O; was used as a raw material and a nozzle with a diameter of 2.0 mm was selected for direct ink writing. The
results show that the layer height is 0.8 mm, the internal structure of the printed sample is relatively dense, and no pores appear
after writing. Also, the mechanical properties parallel to/perpendicular to the inter-layer are similar, and the anisotropy index is
close to 100%, thus alleviating the anisotropy problem of mechanical properties.
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Fig. 3 Morphology of the cross-section of extruded filament
with different layer heights
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Fig. 5 Cross-sectional views of samples printed at different layer heights
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Fig. 6 SEM images of samples with different layer heights
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Fig. 8 Failure diagram and the actual loading fracture diagram
of the printed part under force action
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Fig. 10 Samples printed with different printing path and diagrams of different loading directions
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Fig. 11 Flexural strength and anisotropic index of samples loaded in different directions with different layer heights
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