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High-temperature Mechanical Properties of Si;N4s Composite Ceramics
Prepared by Freeze Gelation
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(Research Institute of Aerospace Special Materials and Technology, Beijing 100074, China)

Abstract: Si;N,/BaAl,Si,Og(BAS) composite ceramics were prepared by a novel freeze gelation method. The flexural strength,
flexural modulus, flexural fracture and microstructures of Si;N,/BAS composite ceramics were investigated at different temperatures
(i.e., 25-1400 C) and BAS contents (i.e., 7.5%—40.0%, in mass fraction). The results show that the high-temperature mechanical
properties of SizN,/BAS composite ceramics can be improved via the increasing of BAS content. At 1400 C and 40% BAS, the
flexural strength and flexural modulus of SisN,/BAS composite ceramics are 241 MPa and 92 GPa, respectively. At 25-1400 ‘C and
30%—40% BAS, SisN4/BAS composite ceramics become a rigid fracture mode, and the sintered body is mainly composed of 5-SizN,
and BAS without Si;N,O. In air, the testing samples show a surface oxidation phenomenon at 1 500 C, but the samples are not
oxidized at <1400 C.
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Table 1 Bending fracture modes of Si;N,/BAS composites

under different BAS contents and test
temperatures
Test temperature/'C ~ w(BAS)/%  Bending fracture mode
25 7.5-40.0 Brittle fracture
1200 75 F}'acture after a certain
displacement
1200 15.0-40.0 Brittle fracture
1400 7.5-15.0 Infinite bending without fracture
1400 200 F.racture after a certain
displacement
1400 30.0-40.0 Brittle fracture
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