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Crushing Mechanism of Alumina Inclusions in High-Temperature Deformation

JIN Miao, YANG Shuai, CHEN Lei, GUO Baofeng, LU Yun, ZHANG Shengli
(School of Mechnical Engineering, Yanshan University, Qinhuangdao 066004, Hebei, China)

Abstract: The sintered Al,O; blocks with some properties similar to Al,O; inclusions in ingot were investigated, and the fracture
behavior of Al,O; during deformation was analyzed by high-temperature compression experiments in a special hot compression
device. Based on the analysis of fracture characteristics of crushed samples, a prediction model of high-temperature crushing strength
of Al,0; was proposed based on the hyperbolic sinusoidal Arrhenius equation, the region map of crushing mode of Al,O3
characterized by Z parameter was constructed, and the crushing mechanism of Al,O; at different deformation parameters was revealed.
The results show that the hot compression process of Al,O3 has a typical brittle fracture, i.e., its crushing strength is positively
correlated to the strain rate and it is negatively correlated to the deformation temperature, and it is more sensitive to the deformation
temperature. The crushing mode of Al,0; inclusions gradually changes from transgranular fracture to intergranular fracture when the
Z parameter decreases.
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