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Mechanical Properties of PLA / Continuous Carbon Fiber Composites by Additive Manufacturing
Zhang Xiaonan, Shan Zhongde, Fan Congze, Liu Xiaojun; Yan Dangdong
(State Key Laboratory of Advanced Forming Technology and Equipment,
China Academy of Machinery Science and Technology Group Co:ltd, Beijing -~100044, China)

Abstract : To improve mechanical properties of continuous fiber reinforced composites by additive manufacturing, continuous
carbon fiber reinforced polylactic acid (PLLA) composite wires were fabricated by continuous fiber forming machine. The test samples
were formed by 3D printing. The effects of printing space, printing temperature and layer thickness on the tensile and flexual strength
of the composite were studied. The test results show that the printing space and layer thickness have great influence on tensile and
flexual strength of the sample, while the printing temperature has little influence on the tensile and flexual strength of the sample.
The tensile and flexual strength of the sample increase first and then decrease with the increase of printing space (0.50-1.10 mm)
at 230 °C and 0.9 mm layer thickness. The tensile and flexual strength of the sample decrease with the increase of layer thickness
(0.8-1.2 mm) at 220°C and 0.65 mm printing space. When the printing space is 0.65 mm and the thickness is 0.9 mm, the tensile
strength of the sample increases with the increase of printing temperature (200-240°C ), and the flexual strength increases first and
then decreases with the increase of printing temperature (200-240°C ).

Keywords : continuous carbon fiber ; polylactic acid ; composite ; fiber reinforcement ; 3D printing ; mechanical property
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