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Beam Splitting Impregnation Process of Continuous Fiber Composite Wire for 3D Printing
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Abstract : As a reinforcing phase in composite materials, continuous fibers bear the main load during the loading process of
composite parts. Research shows that increasing the fiber content is beneficial to improving the mechanical properties of composite
parts. However, due to the low resin content and poor resin impregnation effect, high fiber content composites are prone to poor
surface quality and weak interlayer bonding ability during the additive manufacturing process, which seriously affect the forming
quality and mechanical properties of the composite parts. In order to improve the degree of resin impregnation, the tensile strength
of continuous aramid fiber (CAF) reinforced nylon (PA) 12 resin composite wires and composite parts under different fiber content
and printing temperature were compared, and a beam splitting impregnation process for the preparation of high fiber content CAF
reinforced PA12 composite wires was proposed. The research results show that insufficient resin impregnation limits the tensile
strength of high fiber content composites. For PA12/CAF composite wires with 57.60% fiber content, the maximum tensile strength
of PA12/CAF composite wires prepared using the beam splitting impregnation process can reach 1 337.58 MPa, which is up to 21%
higher than that of composite wires prepared without the beam splitting impregnation process. The resin impregnation effect has
been effectively improved.

Keywords: high fiber content; mechanical property; 3D printing; impregnation process
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