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Fig.1 SEM image of Al,O3/TiO, powder (a), structure of specimen (b), and deposition route (c)
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Fig.2 Specimen fabrication process: (a) molten pool state, (b) initial cooling stage, (c) late stage of cooling, and (d) specimens
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Fig.3 XRD pattern (a), observation place (b), and morphology of the specimen (c)
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Fig.4 Microstructure feature of the specimen: (a) fracture, (b) columnar grain, (c) transgranular cleavage fracture, and (d) macro porosity
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Fig.5 Micro-hardness indentation of the specimen
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Direct Laser Engineered Net Shaping of Al,O5/TiO, Multiphase Ceramic Structures

Niu Fangyong, Wu Dongjiang, Yan Shuai, Ma Guangyi, Guo Dongming
(Key Laboratory for Precision and Non-traditional Machining Technology of Ministry of Education, Dalian University of Technology,

Dalian 116024, China)

Abstract: The direct fabrication of Al,O3/TiO, (13 wt%) ceramic structure was conducted by laser engineered net shaping system and the
deposition process was studied. XRD and SEM were used to analyze the phase and microstructure. Results show that the main phases of
the fabricated specimens are Al,TiOs and Al,O3, and the Al,O; columnar grains are distributed in the Al,TiOs matrix. Due to the presence
of the chemical reaction in the process, the Al,O3/TiO, ceramic has a certain amount of macro pores, but it still has a micro hardness of
more than 21 GPa, and the bending strength is up to 170 MPa. The study shows that laser engineered net shaping technology can realize the
complete melting and solidification of ceramic materials, and provides a new choice for direct and rapid fabrication of high performance
ceramic structures.
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