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Figure 1 Fabrication process of mullitef/SiBN composite: (1) The fabrics without sizing agent; (2, 3) Preparation
of fiber preforms with BN coatings; (4, 5) Infiltration of SiBCN precusor; (6) Sintering of the compositions
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Figure 2 TG-DTG curves of PBSZ and polyborazine precursor (N,, 10°C/min)
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Figure 3 FT-IR spectra of PBSZ precursor pyrolyzed
at different temperatures under ammonia
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Figure 4 Possible reactions of pyrolysis process
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Table 2 Elemental composition of PBSZ pyrolysed at different temperatures under ammonia

Pyrolytic temperature Carbon content

Silicon content Boron content

/°C / wt% / wt% / wt%
600 3.88 38.96 7.51
800 0.31 39.00 7.49
900 0.24 38.11 7.35
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Figure 9 The fracture morphologies of the composite after bending test
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Figure 11 The dielectric constant of the composite at different temperature and frequency
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The Dielectric and Mechanical Properties of Mullite//SiBN
Composite

Li Guang-Ya'?, Liang Yan-Yuan'

! Science and Technology Laboratory on Advanced Composites Laboratory, AVIC Composites Center,
Beijing Institute of Aeronautical Materials, Beijing 100095, China
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Tianjin University, Tianjin 300072, China

Abstract: A structural-functional integrative wave-transparent material, consisted of BN coating
and SiBN substrate, is synthesized through precursor infiltration pyrolysis (PIP) process. The
technical parameters and procedures are obtained according to the key properties of the precursors.
The composite exhibits good bending strength (~ 95.1 MPa), tensile strength (~ 35.0 MPa) and
compressive strength (~ 80.9 MPa). Moreover the composite displays a low dielectric constant (4.17)
and a low loss tangent (9.7 x 107) at room temperature. The composite has a low changing rate of
dielectric constant (~ 2.01% per 100°C). These results imply that the composite with excellent
mechanical and dielectric properties can be an excellent wave-transparent material applied in the
fields of aerospace.

Key words: PIP process; Precursors; Fiber-reinforced; Ceramic matrix composite



