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Effect of Pyrolysis Temperature on the Structure and Properties of
2D CPS2O2C Composites Fabricated by Precursor Pyrolysis

LIU Jin@y"*, (HEN Zha@hui’, JIAN Ke* ,MA Qin@smg’, WANG Song”
(1. Department of bicengineering and Environmental Science, Changsha University, Changsha 410003, China;
2. College of Aerospace and Material Engineering, National Univ. of Defense Technology, Changsha 410073, China)

Abstract: Tw@ dimensional carbon fber clath reinforced silicon axcatbide (2D CPS2@C) camposites were fabricated with Silicone
Resin (SR) as precursars, ethanol as solvert and SiC powder as inert fillers by precursor infiltration and pyrlysis. The effects of the
pyrolysis temperature on the microstructure and mechanical propetties of 2D CPSE(RC compaesites were investigated. The results show
that the temperature of first cycle has great effect on the mechanical propetties of 2D CPS2(@C. The better mechanical propetties are
attrbuted to weakening of the fibelPmatrix interfacial bonding. When the sixth pyrolysis is carried out at appropriate temperature, the
mechanical properties of 2D CPS2@C camposites are enhanced greatly. The flexural strength and fracture toughness of the composites
are 263. 9MPa and 12. 8 MPa#m'™, respectively.
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Tab.1 Influence of precursor pyrolysis temperature during the first cycle of pyrolysis on the mechanical propetties of the compostes

Pyrolyzed temperature during

Fracture toughness

Samples Flexural StrengPMPa

the first cycle of pyrolysisP e PMPa#m'™
2D A A 249.1? 17.2 12.77 3.5
2D- B B 242.5? 10. 4 11.77 1.2
2D- C C 225.3? 21.5 6.871.7
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Fig. 1 Load®displacement curves of 2D CPSRQC canpostes with different pyrdyss temperatures during
the first cycle of pyrolysis
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Fig.2 SEM phatcs of the fracture surfaces of the compostes at different
temperatures during the fist cycle of pyrolysis
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Tab. 2 Influence of precursar pyrolysis temperature during the sxth cycle of
pyrolysis on the mechanical properties of 2D CPS2 (@ C camposites
Samples Pyrolyzed temperature at 6" cylc®e Flexural StrengthPMPa Fracture toughnes®MPa#m'™

2D- 6"- A A 249.1? 17.2 12.7? 3.5

2D- 6"- B B 263.9?25.0 12.8?22.7

2D- 6"~ C C 91.9?5.9 2.9720.2
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Fig.3 LoadPdisplacement curves of 2D CPS2(RC composites with different
pyrolysis temperatures during the sixth cycle of pyrolysis
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Fig.4 SEM photos of the fracture surfaces of the 2D CPS2QC composites at different temperatures during

the sxth cycle of pyrdyss
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