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Analysis of Microstructure and Mechanical Properties of rCF/PETG
Composites Fabricated by MEX Process as a Function of rCF Content

Minji Ko*, Youngshin Kim****** Euysik Jeon™*****

ABSTRACT: The material extrusion (MEX) method is a prominent additive manufacturing (AM) technology
employed across numerous industrial sectors. However, its applications have been limited by weak interlayer bonding
and low strength of thermoplastics. This study investigates the potential of recycle Carbon Fiber(rCF) to enhance the
mechanical properties of polyethylene terephthalate glycol (PETG)-based composites, with the aim of enhancing
mechanical performance and reducing waste. PETG/rCF composite filaments were fabricated with different rCF
contents (0 %, 5 %, 10 %, and 15 %), and 3D printed specimens were prepared. Thermogravimetric analysis (TGA),
tensile test, and scanning electron microscopy (SEM) analysis were performed to characterize the PETG/rCF
composites. The tensile test results showed that the addition of 5 wt% rCF increased the tensile strength by 70.21 %.
Fracture surface analysis using SEM showed that the addition of rCF 5 wt% improved the mechanical properties
through stronger bonding with the PETG matrix. However, the addition of rCF 15 wt% caused an increase in voids
and brittle fracture, resulting in a decrease in mechanical strength.
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Table 1. lllustrates the various mixtures PETG and rCF

Weight loading, %
Sample
PETG rCF
PETG 100
PETG/5 %rCF 95 5
PETG/10 %rCF 90 10
PETG/15 %rCF 85 15

MEX 30 Printing

Fig. 1. Schematic illustration of FDM 3D printing specimen
preparation process
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Table 2. 3D Printing Parameter

Printing parameter Setting

Nozzle temperature, °C 260
Fill Density, % 100
Raster Angle, © 0

Nozzle Diameter, mm 0.4
Bed temperature, °C 60
Shell layer thickness, mm 0.2
Printing speed, mm/sec 40
Nozzle temperature, °C 260
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Fig. 2. Filament diameter measurement of the PETG/15 %rCF
sample
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Fig. 3. SEM images depicting the filaments' surfaces: (a) PETG,
(b) PETG/5 %rCF, (c) PETG/10 %rCF, and (d) PETG/15 %rCF
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Fig. 4. SEM images of cryogenic fractured surface of composite
filaments: (a) PETG, (b) PETG/5 %rCF, (c) PETG/10 %rCF,
and (d) PETG/15 9%rCF
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Fig. 7. The SEM fracture interface of the specimens with and
without carbon fibers after Tensile testing : (a) PETG, (b)
PETG/5 %rCF, (c) PETG/10 %rCF, and (d) PETG/15 %rCF
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