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HIGHLIGHTS GRAPHICAL ABSTRACT

e Increasing the shear strength
between the fiber plate and the matrix
e Optimization of impregnation of
carbon fibers

e Improving the quality of the
thermoplastic parts of 3D printing by
means of filament reinforced with
continuous carbon fibers
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Article history: The fused deposition modeling (FDM) is an emerging technology for
Article Type: Research paper producing parts with high flexibility in design. Considering the low strength
Received: 14 January 2023 of the parts produced with PLA filament, the use of composites reinforced
Received in revised form: 27 January with continuous carbon fibers can solve this defect and increase the
2023 mechanical characteristics of the above produced parts. Therefore, an
Accepted: 7 March 2023 attempt has been made to design and build a prototype of a filament

machine with the ability to produce continuous fiber filament with the
structure of polymer filament (PLA) and carbon fiber reinforcement. In
order to optimally use the produced product (carbon filament-PLA), the
experimental effect of the melting temperature of the polymer filament and
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the speed of filament exit from the machine have been investigated and
evaluated. The results of investigations carried out by electron microscope
images on the samples have confirmed the relative increase in fiber surface
roughness in the fiber preparation stage using acetic acid and the high

Keyword_s: quality of carbon fiber impregnation by PLA melt. Also, by using Taguchi's
Composite experimental design, filaments were produced and then the produced
Extruder temperature samples were evaluated in the laboratory. By examining the experimental
Interfacial shear strength results, among the conditions considered by Taguchi method, the best
Filament collection speed melting temperature is 190 C° and the best collection speed is 1 rpm.

Composite continuous fibers
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