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Fig. 2 Technological process of precursor impregnation-
pyrolysis method for preparation of SiBN fiber reinforced

SiBN ceramic matrix composites
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Table 1 Pyrolysis productions of polyborosilazane precursor , SiBN SiBN
under 900 C ammonia atmosphere ,
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yield/wto i B C 0 (g+cm?)
61.2 33.7 13.4 0.3 13.0 2.39 ’ ’ ’
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Fig. 3 Morphology of SiBN fiber reinforced
SiBN ceramic matrix composites
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Fig.5 Thermal expansion coefficient of SiBN fiber reinforced
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Fig. 4 XRD pattern of pyrolysis productions of polyborosilazane 5 1250 C ’
precursor under 900 ‘C ammonia atmosphere (61. 98 MPa)
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Table 2 Mechanical properties of SiBN fiber reinforced [8-9] SiBN
b
SiBN ceramic matrix composites o .
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Table 3 Performance comparison of SiBN fiber reinforced SiBN ceramic matrix composites and
quartz fiber reinforced ceramic matrix composites
c i« Density/ Bending Tensile Elastic
hosite ) ,
omposite (g+scm™?) strength/MPa strength/MPa modulus/GPa
SiBN fiber reinforced SiBN ceramic matrix composites 1.48 88.5240.3 6.640.3 20.0340.3
Quartz fiber reinforced SiBN ceramic matrix composites 1.42 106.4240. 3 30.27+0.3 13.314+0.3
Quartz fiber reinforced SiO; ceramic matrix composites 1.56 72.844+0.3 53.240.3 22.2940.3
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Fig. 6 Load-displacement curves of SiBN fiber reinforced SiBN ceramic matrix composites and

quartz fiber reinforced SiBN ceramic matrix composites
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Fig. 7 Cross-sectional SEM photographs of

SiBN fiber reinforced SiBN ceramic matrix composites
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Preparation of SiBN fiber reinforced SiBN ceramic matrix composites by

precursor infiltration-pyrolysis method

YU Juanli*', LI Sen?, LYU Yi', ZHANG Tianxiang', ZHAO Yingmin'
(1. Research Institute of Aerospace Special Materials and Technology, Beijing 100074, China; 2. State Key Laboratory of
High Temperature Gas Dynamics, Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China)

Abstract; Continuous {iber-reinforced nitride ceramic matrix composites are the main development direction of high-
temperature wave-transparent materials, fiber is the pivotal issue which restrict the development of high-temperature
wave-transparent composite materials, and SiBN ceramic fibers are a new kind of ceramic fibers which have excellent
performances of high temperature resistance, wave transmission and mechanics. Polyborosilazane was used as ce-
ramic precursor, and SiBN continuous fiber was used as reinforcement, SiBN fiber reinforced SiBN ceramic matrix
composites were prepared by precursor infiltration-pyrolysis method. The thermal expansion properties, mechanical
properties, fracture modes and microstructures of SiBN fiber reinforced SiBN ceramic matrix composites were inves-
tigated, and the preparation of new high-temperature wave-transparent ceramic matrix composites by precursor infil-
tration-pyrolysis was explored. The results show that the SiBN fiber reinforced SiBN ceramic matrix composites ex-
hibits distinct brittle fracture characteristic, the bending strength and tensile strength of the composites are 88. 52
MPa and 6. 6 MPa respectively, which means the mechanical properties of the fiber still needs to be improved.

Keywords: SiBN fiber; precursor; ceramic matrix composites; infiltration; pyrolysis



