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Fig. 1 Schematic diagram of microwave

WA

sintering device
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Fig. 2 SEM spectra of cross-section of ceramic samples with different nano-Al, O; addition
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Fig.3 Relationship of ceramic samples’

density on different nano-Al; O; addition
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Fig. 4 Relationship of ceramic samples’

hardness on different nano-Al, O; addition
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Nano-toughening of alumina ceramic by microwave sintering

XIONG Li-wei, ZHANG Ying , WANG Jian-hua , CUI Xiao-hui
(S8chool of Materials Science and Engineering, Wuhan Institute of Technology .,

Provincial Key Laboratory of Plasma Chemistry and Advanced Materials, Wuhan 430074, China)

Abstract; High purity alumina ceramic has bright application prospect in advanced national defense
technology fields of aeronautics and astronautics because of its high mechanical strength, Ordinary
sintered high purity alumina ceramic has poor toughness, so it’s necessary to find out efficient methods
to enhance its toughness. Nano-toughening of high purity Al, O, ceramic was carried out in multi-mode
cylindrical microwave sintering resonant cavity. The influence of nano-crystalline Al; O; powder on the
properties of sintered ceramic was researched by adding different amount of nano-crystalline Al,O,
powder into Al;O;(99. 9 wt. %) ,MgO(0. 05wt. %), Y,0; (0. 05wt. %) mixture. Results show that the
density, vickers hardness and fracture toughness of sintered Al,O; ceramic reaches 3. 92 g/cm®,
23.2 GPa and 4. 21 Pa » m'? respectively when the addition of nano-crystalline Al,O, powder is
30wt. %. Compared with no nano-crystalline Al,O; powder addition, the density reduces 0. 5%,
vickers hardness increases 2. 2% while fracture toughness enhances 33. 7 %.

Key words: microwave sintering; alumina ceramic; nano-toughening; vickers hardness;fracture toughness
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