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FE : A ahafk 4 4F 4 34 32 R BEBEAR (PEEK) AL &M AT M S Py R B 442 S ER SEHAMA, AT
SN GABSNER TR S I B A LY I T A4 3D AP, R T ER Rk, il
TR FEAEFe F7 b BRI GRK, IR G T Wit 3K I AT 90 1k A Sy B B X A B ) A 4 FOm RS B e T il b BR 04 R R AL
AT S 4T Y 36 7R PEEK S A M A 3 MR T E AR, SR A, 5 B R E A @Ak T T ke
T AT A R F e, W AT ik B A 5 B B AT ) A R e s AU B A B BB R AL AT PP A A
SR AT, B RS AR A T RS AT RS, R T EARBOA R IBE 390°C ATk
2 mm/s Ao BB 0.4 mm, ZXBBIE, R T LA T R @A Z AR %A 2499 pm, T i IR A0 T
5B H LB K KA 57.05 GPa A= 355.07 MPa,
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Parameter Optimization of Mechanical Properties and Forming Accuracy for Continuous Fiber Reinforced
PEEK Additive Manufacturing
Chen Yiwei'" *, Shan Zhongde™*, Yang Xujing', Zhang Lijiao*, Li Minggao®
(1. State Key Laboratory of Advanced Design and Manufacture for Vehicle Body, Hunan University, Changsha 410082, China ; 2. State Key
Laboratory of Advanced Forming Technology and Equipment, China Academy of Machinery Science and Technology, Beijing 100044, China ;

3. Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China ; 4. CRRC Academy Corporation Limited, Beijing 100070, China)

Abstract : Aiming at solving the technical bottleneck of poor interface bonding and low precision in the additive manufacture
of continuous fiber reinforced polyetheretherketone (PEEK) composites, the 3D printing preparation of typical samples was realized
using the continuous fiber additive manufacturing process under the multiple thermo-mechanical coupling effects. On the basis of
orthogonal experimental design, the effects of nozzle temperature, printing speed and delamination thickness on the surface rough-
ness and bending properties of printed parts were explored through the micro morphology characterization and mechanical properties
test, and the optimized process parameters of continuous fiber reinforced PEEK composite additive manufacturing were obtained.
The results show that the delamination thickness presents a significant effect on the surface roughness, bending strength and bend-
ing modulus, while the printing speed and delamination thickness show little effects on the mechanical properties and forming ac-
curacy. With the decrease of layer thickness, the bonding quality between single printing paths becomes better, the surface roughness
is decreased, the bending modulus and bending strength are improved. The optimum process parameters are gained with nozzle
temperature of 390°C, printing speed of 2 mm/s and delamination thickness of 0.4 mm. Under the optimal process parameters, the
minimum surface roughness is 24.99 um, and the maximum bending modulus and bending strength are 57.05 GPa and 355.07 MPa
respectively.

Keywords : continuous fiber ; polyetheretherketone ; additive manufacturing ; flexural property ; surface roughness ; param-

eter optimization
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