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Optimization of Preparation Process and High Temperature Properties of Magnesium Aluminum
Spinel Silicon Carbide Composite Refractory Materials
Kangtao Lian Yonghang Lv
Liaoning University of Science and Technology

[Abstract] This study aims to improve the high—temperature service performance of magnesia alumina spinel
silicon carbide composite refractory materials. The structural control of the material system is achieved through
chemical composition design and sintering process optimization. Based on the formation law of spinel
corundum/periclase composite structure, a gradient composite structure was constructed using silicon carbide
particles as aggregate, magnesium aluminum spinel alumina magnesia micro powder as matrix, and antioxidants.
By optimizing the parameters of the two—stage sintering process, the solid—phase diffusion of spinel phase is
promoted while suppressing the oxidation reaction of silicon carbide, achieving in—situ strengthening of the
interface between silicon carbide reinforcement phase and matrix. The thermal shock cycling experiment shows
that the nano scale silicon carbide network generated in situ effectively alleviates thermal stress concentration and
increases the residual strength retention rate of the material to the theoretical extreme value. Microstructure
characterization confirms that secondary sintering treatment promotes the directional arrangement of spinel
grains, forming interlocking crystal structures, achieving synergistic optimization of high—temperature flexural
strength and thermal shock stability of the material. This process provides a new interface engineering approach
for the development of long—life composite refractory materials.
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