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Impact Resistance of 3D Printed Continuous Fiber Reinforced Composite Materials
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Abstract : In continuous fiber reinforced thermoplastic composites, the reinforcing phase fibers play a load-bearing role, and
the filling state of the reinforcing phase inside the printing layer and the distribution position between layers have a significant
impact on the mechanical properties of the product. To investigate the impact resistance of additive manufacturing parts under differ-
ent fiber states, fiber reinforced thermoplastic composites were prepared using melt deposition technology, and impact performance
experiments were conducted on the composite materials, scanning electron microscope images of the fracture surface were
analyzed. The fiber filling, method and fiber stacking, sequence during the melt deposition molding process, the influence of fiber
types and different fiber stacking directions on the impact resistance and failure mechanism of composite materials were deeply
studied. The results show that the optimal impact toughness of glass fiber reinforced composite material filled at 0 ° is 197.54 kJ/m’,
which is about 5 times that of the 90 ° filling method with the worst impact resistance ; The optimal impact toughness of the wrapped
distribution in the three stacking sequences can reach 230.56 kJ/m’, which is approximately 16.7% higher than the impact toughness
of the uniformly distributed specimen. The optimal impact toughness of glass fiber specimens is slightly higher than that of high-
strength high-temperature glass fibers. The impact performance of vertically stacked specimens is generally higher than that of hori-
zontally stacked specimens, with a maximum impact toughness of 282.76 kJ/m’. By studying the fiber state during the 3D printing
process, reference is provided for improving the impact performance of 3D printed continuous fiber reinforced thermoplastic
composites.

Keywords : impact toughness ; fused deposition modeling ; composite material ; continuous fiber ; fiber filling ; micro
analysis
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