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Continuous SiBN Fiber Reinforced Nitride Ceramic Matrix Composites Fabricated
by PIP I —Performance Analysis of Precursor and Fibers

YU Juanli WANG Tao LV Yi ZHAO Yingmin PEI Yuchen
(Research Institute of Aerospace Special Materials and Technology, Beijing 100074 )

Abstract SiBN fiber-reinforced nitride ceramic matrix composite materials were prepared by the precursor poly-
mer infiltration/pyrolysis( PIP) technology, and the performances of SiBN fibers, polyborosilazane organic precursors
and SiBN fiber-reinforced ceramic matrix nitride composites were investigated. Experimental results indicated that low-
carbon ceramics are prepared by SiBN precursor pyrolysis under ammonia atmosphere. Dielectric constant of pyrolysis
products is about 3.2, and the dielectric loss is less than 0. 01. The content of C and O elements in SiBN fiber are
high, and the presence of carbon element had notable impact on the dielectric properties. The flexural strength and

modulus of prepared nitride ceramic matrix composites are 88.52 MPa and 20.03 GPa, respectively.
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Fig. 1 Morphology of SiBN fibers and fiber fabrics
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Fig.2 Preparation process of ceramic matrix composites by

precursor impregnation-pyrolysis
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Tab.1 Ceramic yield rate, density and carbon content of

pyrolysis products at different temperatures

LR/ C VIR %/%  HE/grem™  BREE/ W%
600 67.6 1.84 3.71
800 62. 1 2.30 0.40
900 61.2 2.39 0.29
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Fig.3 Solid silicon spectra of SiBN precursor pyrolysis products
at different temperatures
2.1.1.2 HBIEFIXF=HHIZM

SR LN 900°C , R AT A AR VAR,
WFSEAN R SG A % 20 77 10 1) Wi 5 7™ 23 B 20 B 1Y)
S SRR 2,

H 3 2 AT LUE th, AN R SRS T 245 74
MM, AR T RAR TR 5% ; T RA
B X BB AR S5 T =y b s 2 R T 2R A9 B i A
ZEAK, W e & BAERA T REAR LY
10wt% (53515 9. 95wt% 1 0. 26wt% ) ; ik — M4
PR MR A 5 TE . 2SR N AR R A

FA BT 2 http ; // www. yhelgy. com 2015 4F %53 ¥

MR- RSO, T 72T
T RUR YRR B O S o R R R A
FHg PR RE, 7ER TR, SIBN AP IR AR
it 7 ) B B kD | DR G2 P DAy o 0 A R
FHIE, 2R U B B, TR SR e
fift iy NH, REAZ 5 A7 HLAS IR 731~ A9 Bk (- CH,)
Tt A BRSSO A BROT R AR R B
i, B BRI -NH, AT DU AR 45 BN )
HBE L NH, | 587 0 R 88 7 R B A1
x2 ARMESSR TARERBESMITLL

Tab.2 Comparison of ceramic precursor pyrolysis products

under nitrogen and ammonia atmosphere
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Fig.4 Change of dielectric properties with test frequency of
prolysis products
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Tab.3 Elements of SiBN fiber wt %
Si B N C (0]
46.98 0.12 18.78 0.56 30.74
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Tab.4 SiBN fiber properties
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Tab.5 Dielectric constant and dielectric loss (tané) of

SiBN fiber
etk /wi% I LA Irbditie
0.1 3.5 <0.01
0.3 4.0 <0.01
1.1 5.0 0.01 ~0.06
8.5 7.0 0.01 ~0.06
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Tab.6 Density changes with liperces concentrations

of precursor solution with 6 times PIP processes g/cm’

ke 0 1 2 3 4 5 6
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B 1.08 1.29 1.42 1.52 1.59 1.63 1.63
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Tab.7 Density changes of pyrolysis products with PIP times

at two crosslinking processes g/cm’
BTE 0 1 2 3 4 5 6
I 1.08 1.29 1.42 1.52 1.59 1.63 1.63
I 1.08 1.29 1.45 1.59 1.68 1.75 1.76
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Tab.8 Properties of fiber-reinforced ceramic

matrix composites
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