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Abstract:In order to prevent the interface reaction between fiber and matrix, the interface design of Si,N,/SiBN composites was carried
out. First, the infiltration agent on the surface of Si;N, fiber was removed by 500 °C heat treatment. Then BN coated Si,N, fiber was prepared
by precursor impregnation and pyrolysis technology. After 4 rounds of impregnation, curing and pyrolysis, dense Si,N,/SiBN composites
were prepared. Study shows: 500 °C heat treatment can remove the infiltration agent on the surface of Si;N, fiber; BN coating can effectively

alleviate the strong bonding between Si,N, fiber and SiBN substrate. The density of Si,N,/SiBN composite is 1.83 g/cm?, the flexural strength

reaches 96.8 MPa, the dielectric constant and the loss tangent are 3.25 and 0.012.
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Fig.1 Flow chart for preparing composite by PIP process
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Tab.1 The variation of weight loss, fracture strength and appearance of Si,N, fiber
Sample numbers Fracture strength/N Strength retention rate/ % Weight loss/ % Appearance
#1 1.090 90.1 0.13 Brown
#2 1.094 90.4 0.04
#3 1.091 90.2 0.02
#4 1.088 89.9 0.02
#5 1.1108 91.8 0.45
#6 1.0688 88.3 0.11
#7 1.0678 88.2 0.1
48 1065 38,0 015 Light ginger yellow
#9 1.083 89.5 0.08
#10 1.082 89.4 0.04.
#11 1.074 88.8 0.11
#12 1.078 89.1 0.24
#13 1.079 89.2 0.06
#14 1.210 100 0.83
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(b) Si;N, fiber by 400 °C heat treatment

©

20 ym
(c) Si,N, fiber by 500 °C heat treatment
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Fig.2 SEM micrographs of the surface of Si,N, fiber
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Fig.3 Displacement load curve of SiO,/Si,N, composite
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Fig.4 SEM micrograph of the fracture surface of
SiO,/ Si,N, composite
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Fig.5 SEM micrograph of BN coating by one round of PIP process
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Fig.6 SEM micrograph of BN coating by three rounds of PIP process
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Tab.2 Properties of Si,N,/ SIBN composites

Number of PIP cycles Density (g/cm’) Bending strength (MPa) Dielectric constant (10 GHz) tand (10 GHz)
1 1.59 64.6 2.96 0.008
2 1.70 79.5 3.03 0.010
3 1.79 91.4 3.12 0.010
4 1.83 96.8 3.25 0.012
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Fig.7 EDS spectra of the BN coating
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Fig.8 Si,N,/SiBN composites
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