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Fig. 1 Particle size distribution of alumina powders
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Effect of Zirconium-Manganese Co-Doping on the Properties of Al,O,-
Based Ceramics Formed Based on Direct Ink Writing

FENG Guang-hai', FAN Suo', YANG Li’, LIU Jing-fei’
(1. School of Mechanical & Electrical Engineering, Wuhan Institute of Technology, Wuhan 430073, Hubei, China; 2. State Key Laboratory
of Material Processing and Die & Mould Technology, Huazhong University of Science and Technology, Wuhan 430074, Hubei, China)

Abstract:

To meet the dual demands of high mechanical performance and complex geometric structure of functional
ceramics, the effects of ZrO. and MnO: dual-phase strengthening system on mechanical property and
microstructure of alumina-based ceramics were investigated based on the direct ink writing (DIW) technique.
The results show that 1 um 3Y-ZrO: provides the most effective strengthening for the Al.Os matrix, and the
flexural strength rises with the increasing 3Y-ZrO: mass fraction. Adding 8% 3Y-ZrO: can form a continuous
grain boundary network, achieving a flexural strength of 63.9 MPa after sintering at 1 600 °C . Adding MnO-
can form liquid-phase sintering, promoting densification, and optimizing grain boundary structure at the same
time. The optimal formulation is identified as 8% 1 um 3Y-ZrO: and 2% MnO-, which increases the flexural
strength of the ceramic from 26.86 MPa for pure Al-Os to 136.51 MPa after sintering at 1600 °C .
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