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Abstract: Carbon fiber-reinforced SiBOC ceramic matrix composites (C,/SiIBOC CMC) exhibit low
density, high strength, and exceptional high-temperature resistance and oxidation performance. To
further enhance the mechanical properties of C,;/SIBOC CMC, mixed slurries with varying filler contents
were prepared using polyborosiloxane (PBS), nano hexagonal boron nitride(h-BN) , silicon carbide (SiC),
and carbon black as raw materials. C;/SiBOC CMC with mixed slurry as precursor was fabricated via the
precursor infiltration and pyrolysis (PIP) process. The effect of slurry filler content on the viscosity of
SiBOC ceramic precursor, and that of slurry filler content combined with PIP cycles on the porosity, bulk
density, and mechanical properties of the composites were investigated subsequently. Samples were
characterized using a rotational viscometer, field-emission scanning electron microscope, and universal

testing machine. Results demonstrated that when a slurry with a filler content of 13. 77% and viscosity of
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881.33 mPa+s was used as the precursor, the mechanical properties of the prepared C,/SiBOC CMC

reached their optimum after four PIP cycles. The flexural strength and fracture toughness were 202. 33

MPa and 7. 61 MPasm"?, respectively, representing improvements of 49. 87% and 19. 28% compared to

the unmodified composite. The corresponding porosity and bulk density were 7.16% and 1. 6767 g/cm’,

respectively. This study provides valuable insights for enhancing the mechanical performance of SiBOC-

based ceramic matrix composites.

Key words: SiBOC ceramic; slurry; filler content; hexagonal boron nitride (h-BN); precursor

infiltration and pyrolysis (PIP); properties of C,;/SiBOC ceramic
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