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Structural Design and Properties of Hybrid Continuous Fiber Reinforced Composites Based on 3D Printing

Li Ting, Xiao Hong, Ming Yueke, Duan Yugang, Guo Wenhui
(School of Mechanical Engineering, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract : In order to solve the problem that 3D printing continuous fiber reinforced composites are strong but not tough,
and the molding process of traditional hybrid fiber reinforced composites is too complex, a new 3D printing process for hybrid fiber
reinforced composites was proposed. Carbon/aramid fiber hybrid reinforced composites with different hybrid ratio and stacking se-
quence were prepared, and their tensile, bending and impact properties were tested. The test results show that as volume content of
aramid fiber increase, the tensile and bending properties of the composites decrease gradually, impact strength first increase and then
decrease, and it has a larger value 170.47 kJ/m” at 75% (aramid ). The stacking sequence has little effect on the tensile and bending
properties and has great effect on impact toughness. Generally, stacking the aramid fiber in the outer layer can enhance the toughness
compared with carbon fiber in the outer layer, its impact toughness is increased by 54.77%. Considering the three aspects of tensile,
bending and impact performance, the impact toughness of hybrid fiber reinforced composites with carbon/aramid volume hybrid ratio
1 : 1 is significantly increased by 83.97% compared with the pure carbon fiber reinforced composites. The presented work provides
an effective way to realize low-cost and rapid personalized manufacturing of high-strength and high-toughness composites.

Keywords : hybrid fiber reinforced composite ; 3D printing ; hybrid ratio ; stacking sequence ; mechanical property
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