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INTRODUCTION 
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3D printing of continuous carbon fiber reinforced thermoplastic composites (CCFRCs)

Composite fiber co-extrusion technology 

Some limitations of 3D printed CCFRCs :

• Mechanical performances remain
restricted by the fiber orientation
within the printing layers

• Low strength of inter-layer
bonding

Optimize the printing parameters to gain
maximum mechanical performances    

What criteria should be considered? 
• Maximize tensile strength in the 

fiber direction 
• Improved inter-layer bonding 

strength 
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What parameters need to be optimized?

Effect of layer height
• Modified of carbon fiber 

content in 3D printed 
composite parts

• Variation in contact 
pressure between nozzle 
and deposited material

• Reduced interlayer voids
• Enhanced interlayer

bonding

Effect of nozzle temperature
• Variation in thermal history
• Improvement of flowability
• Enhanced impregnation of 

CCF in  matrix PETG
• Improvement of molecular 

mobility facilitating 
interdiffusion across the 
interface
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METHODOLOGY
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3D printing 
of samples

► Analysis of variance (ANOVA) was performed to
determine the significance of the studied
parameters in order of influence on the mechanical
performance.

► The response surface method (RSM) was used for
the prediction of the mechanical performance as a
continuous function of the studied parameters:

Analysis methods:
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ANOVA for 
tensile strength 

RESULTS
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Response surface of tensile strength Response surface of ILSS

ANOVA for 
ILSS

Design of multi-response optimization
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CONCLUSIONS
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❑ The nozzle temperature and the layer height have a significant impact on the

tensile strength and the interlaminar shear strength of the 3D printed

continuous carbon fiber-reinforced PETG composites.

❑ Optimal range of values for the nozzle temperature, and the layer height

were determined satisfying the requirements for the mechanical

performances of the 3D printed composites using RSM.
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Do you have any question ?


