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A study on the microstructure and mechanical properties of SiC

ceramics prepared by ultrafast high-temperature sintering
KAN Houcai, CHEN Jianjun, CHEN Hao
(School of Materials Science &. Engineering, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: To achieve rapid preparation of SiC ceramics, the densification of SiC ceramics was
successfully achieved within 5 min by ultrafast high-temperature sintering (UHS) technology with «-SiC
powder as raw material and Y, O, and Al, O, as sintering aids. The effects of sintering current and holding
time on the microstructure and mechanical properties of SiC ceramics were investigated. The results
indicated that UHS technology, driven by a heating rate of up to 1000 ‘C/min, promoted the rapid
formation of a liquid phase, facilitated densification through particle rearrangement and dissolution-
precipitation mechanisms, and effectively inhibited grain coarsening. As the sintering current and holding
time increased, the relative density of SiC ceramics increased significantly, and the fracture mode
transitioned from intergranular fracture to transgranular fracture. Under the optimal processing conditions
of a sintering current of 130 A and a holding time of 240 s, the prepared SiC ceramics achieved a high
relative density of ==95%, with a grain size of 1. 60-1. 70 um. SiC ceramics exhibited excellent mechanical
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properties, with Vickers hardness and fracture toughness reaching 24.58 GPa and 4.88 MPa+ m'?,

respectively. The UHS technology proposed in this study significantly shortened the preparation cycle for

SiC ceramics, providing a theoretical basis and experimental reference for low-cost, large-scale production

of high-performance SiC ceramics.
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