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Preparation of High-temperature Resistance Silicon Nitride Ceramic Composite by Freeze
Casting

YU Juanlit, LI Sen? LV Yi, GUO Shifeng®, ZHAO Yingmin®, PEI Yuchen®
(1. Research Institute of Aerospace Special Materials and Technology, Beijing 100074, China;
2. State Key Laboratory of High Temperature Gas Dynamics, Institute of Mechanics, Beijing 100190, China)

Abstract: SisN#/BAS ceramic composite was prepared by a frozen silicon sol gel method. The principle and characteristics of the
frozen silicon sol gel were analyzed. The properties and micro-morphology of SisN,/BAS ceramic composite were investigated. The
results show that there are little cracking and warpage of dried green body, and its shrinkage rate is < 1%. When the density of
SisN4/BAS ceramic sintered body is 2.9 g/cm®, the flexural strength, bending modulus of elasticity, fracture toughness and rockwell
hardness are 350 MPa, 193 GPa, 6.2 MPa m"? and 58, respectively. The in-situ net-shape ceramics forming technology could be a

promising method for the preparation of advanced ceramics at a great efficiency ratio.
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(a) Frozen silicon sol morphology after thawing

(b) Fracture surface morphology of silica gel after drying
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Fig. 2 Frozen silica sol morphology and fracture surface
morphology of silica gel after drying
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(b) CT picture of green body
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Fig. 3 Dry green body morphology and CT picture
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Fig. 4 XRD patterns of ceramic sintered body
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Fig. 5 SEM photographs of fracture surface of ceramic sintered
body
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