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ABSTRACT

In this study, silicon nitride fibers were prepared by ammolysis of electron beam
cured polycarbosilane (PCS) fibers. The cured PCS fibers were converted to silicon
nitride ceramic fibers by nitridation in high pure ammonia gas at 700°C ~1000C,
followed by heat treatment in high purity nitrogen gas at 1000°C~1300°C. The
development of phase and structure was characterized by XRD and FT-IR; chemical
analysis of fibers were performed by AES; fiber cross-section and surface were
observed by SEM; tensile strength was determined by tensile testing of single fibers.

The results indicate that the tensile strength and tensile modulus of the SizN4
fibers increase with increasing pyrolysis temperature. In comparison with the fibers
heat-treated only in NHj; gas, the mechanical properties of fiber heated in N, after the
pyrolysis in ammonia were significantly improved. The Si;Ny fiber heated at 1300°C
showed a high tensile strength of 769.2MPa and a tensile modulus of 93.4GPa. The
fibers were still amorphous.

The surface of all the SizNj fibers was very smooth. The fracture of fibers
processed at 700°C and 900°C was mainly caused by surface defects, but at 1100°C
and 1300°C by internal defects such as voids.

The mechanical properties of fibers prepared in this work were much lower than
the Sinber fibers. So it is very necessary to optimize the pyrolysis technique and
investigate the nitridation mechanism, in order to further improve the mechanical

properties of the Si3Nj fibers.

Key words: SisNg fibers; Polycarbosilane; Electron beam; Irradiation curing;

Pyrolysis
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