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Abstract:Recently reported silicon nitride fibers have attracted considerable attention for
aerospace applications due to their high temperature resistance and wave permeability, however,
the properties of the composite material are directly determined by the properties of the
prefabricated materials. The poor molding efficiency and poor performance of the prefabricated
materials stem from the low wear-resisting property of silicon nitride fibers(SizN4 Fiber). Herein,
we developed a sizing agent capable of significantly improving the wear-resisting property of
silicon nitride fibers by modifying thermoplastic polyurethane (TPU) using polyethylene glycol
(PEG) with acetone as a solvent. Silicon nitride Fiber@Thermoplastic Polyurethane/Polyethylene
Glycol (Fiber@TPU/PEG) was prepared by sizing technique and silicon nitride fiber with
Fiber@TPU was used as a control. The results demonstrated that TPU/PEG could fully infiltrate
the SizN4 Fiber, evenly distributed on the inner and outer surfaces of the fiber, and formed a good
interfacial relationship with the monofilament. Fiber@TPU/PEG-2.5wt% exhibited better
protonema bunching than SizN4 Fiber when the PEG concentration was increased to 2.5 wt%.
Additionally, the wear-resisting property of Fiber@ TPU/PEG-2.5wt% was observed to be greater
than SisN4 Fiber and the COF value of Fiber@ TPU/PEG-2.5wt% was 61.82% lower than that of
SizN4 Fiber. Consequently, this method was promising for improving the friction and mechanical
properties of ceramic fiber reinforced composites.



