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Effects of Additive Manufacturing Process Parameters on Interlaminar Shear Strength of PLA / AF Composites
Zou Ailing" ?, Shan Zhongde®, Chen Yiwei'"*, Zhan Li', Wang Shaozong’, Liu Xiaojun®, Song Yaxing"
(1. State Key Laboratory of Advanced Forming Technology and Equipment of China Academy of Machinery Science and Technology,
Beijing 100044, China ; 2. Beijing National Innovation Institute of Lightweight Ltd., Beijing 100083, China ;
3. Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract : In order to solve the problems of complex process, long cycle, many manual intervention and difficult forming in
the forming process of aramid fiber (AF) reinforced composites, the AF reinforced polylactic acid (PLA) (PLA / AF) composites
were studied based on continuous fiber additive manufacturing technology, and it was realized that composite was directly formed
from raw materials. The effects of AF orientation, printing speed, printing layer thickness and printing spacing on the interlaminar
shear strength of PLA / AF composites were investigated. The results show that the interlaminar shear strength of AF unidirectional
orientation composites is the highest, which is 11.84 MPa. When the printing thickness is 0.75 mm and the printing spacing is
1.2 mm, the interlaminar shear strength of PLA / AF composite first increases and then decreases with the increase of printing speed.
When the printing speed is 16 mm /s, the interlaminar shear strength reaches the maximum value of 14.22 MPa. When the print-
ing speed is 16 mm /s and printing spacing is 1.2 mm, the interlaminar shear strength decreases with the increase of printing layer
thickness. When the printing layer thickness is 0.66 mm, the interlaminar shear strength reaches the maximum value of 14.85 MPa.
When the printing layer thickness is 0.66 mm and printing speed is 16 mm /s, the interlaminar shear strength of PLA / AF compos-
ite decreases with the increase of printing spacing. When the printing spacing is 1.20 mm, the interlaminar shear strength reaches the
maximum value of 14.85 MPa.

Keywords : aramid fiber ; polylactic acid ; additive manufacturing ; interlaminar shear strength
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