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Effect of Additive Manufacturing Process Parameters on Mechanical Properties
of Continuous Carbon Fiber Reinforced Nylon Composites

YANG Dong', WANG Yuxuan®, LI Xiaojun', DING Xuejun’, HE Taijun', FAN Congze**

(1. Chengdu Aircraft Industrial (Group) Co. , Ltd. , Chengdu 610073, China; 2. College of Materials Science and Technology,
Nanjing University of Aeronautics and Astronautics, Nanjing 210006, China; 3. College of Mechanical & Electrical
Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 210006, China; 4. College of Materials
Science and Engineering, Sichuan University, Chengdu 610040, China)

Abstract: Continuous carbon fiber-reinforced nylon (CCF/PA) composites are prone to interlayer porosity defects and
poor interfacial bonding during additive manufacturing due to improper process parameters, which affects their
mechanical properties. To optimize the forming process, orthogonal experiments were designed to systematically
investigate the effects of key process parameters such as layer thickness, track spacing, and printing temperature on the
tensile, compressive, flexural, and interlaminar shear properties of CCF/PA composites. The results indicated that printing
temperature had the greatest impact on the tensile and compressive strength of the specimens, while layer thickness had
the most significant effect on the flexural and shear properties. The specimens achieved maximum tensile strengths,
compressive strengths, flexural strengths, and shear strengths under their respective optimal parameter combinations, with
the values of 632.41, 173.83, 336.67, 26.27 MPa, respectively. Moreover, higher printing temperatures enhanced the resin
flow and interfacial bonding, and moderately reducing layer thickness and track spacing could reduce porosity defects.

The research findings provided a basis for the optimization of additive manufacturing processes for CCF/PA composites
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and had significant reference value for their application in high-end fields such as aerospace.

Keywords: Continuous fibers; Nylon; Composites; Additive manufacturing; Process parameters; Orthogonal tests;

Mechanical properties
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of tensile strength and modulus of CCF/PA
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