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A study on the structural evolution mechanism and mechanical

properties of aluminium-containing SiC ceramic fibers
SUN Xin ,CHEN Jianjun , HU Defeng
(School of Materials Science &. Engineering, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: To investigate the intrinsic relationship between precursor structure, oxygen introduction
mechanisms, and the structural evolution and mechanical properties of silicon carbide fibers,
polyaluminocarbosilane ( PACS) precursors were synthesized by reacting polycarbosilane (PCS) with
aluminium ([ ) acetylacetonate (Al (acac);). The precursors were processed into fibrils with varying
diameters via melt spinning. Subsequently, these fibrils were air cured, pyrolyzed and high-temperature
sintered to prepare SiIC(AIl) ceramic fibers with varying diameters. The relationship between precursor
structure, oxygen content, fiber structural evolution, and mechanical properties was investigated using
characterization techniques such as FTIR, XRD and SEM, in conjunction with tensile testing systems.
The results showed that the SICCAD) ceramic fiber with a diameter of 10. 46 pm exhibited the best overall
mechanical properties, specifically a tensile strength of 1. 62 GPa and a Weibull modulus of 19. 03. This
fiber also achieved an optimal air-curing performance, with a weight gain of 11.5% and a gel content as
high as 94.1%. Impurities, voids, and microcracks within the fiber structure are the fundamental causes
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of its reduced strength: the larger the defect size and defect counts, the stronger the stress concentration

effect. This study elucidates the relationship between the chemical structure of precursors, oxygen

introduction mechanisms, and fiber defect formation, providing valuable insights for the preparation and

mechanical properties improvement of high-performance aluminium-containing SiC fibers.

Key words: precursor derived method; aluminium-containing SiC ceramic fibers; diameter; defects;
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