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A study on the properties of the carbon long-fiber-reinforced
thermoplastic composite material using LFT-D method
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Abstract Carbon fiber-reinforced composite materials have been widely used in various industrial fields, but there
are limits to increasing their strength and stiffness, because of the short-length fibers that are impregnated in them.
In this study, a lab-scale small extruder system was developed with the capability to perform the carbon fiber
impregnation and extrusion process in order to evaluate the properties of long-length carbon fiber reinforced
thermoplastic composite materials molded by the LFT-D method. Specimens were made with the small extruder to
press-mold long-length carbon fiber composite materials and evaluate their material properties. As a result, it was
found that the carbon fiber length, press load and carbon fiber contents have a considerable influence on the strength
and stiffness. Additional studies on such factors as the mixing screw design and coating of the carbon fiber are needed
in order to improve the mechanical properties of carbon fiber composite materials.
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Fig. 1. Schematic drawing of LFT-D system

Fig. 2. Photo of small extruding machine
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Table 1. Properties of TPU

Properties Value
Specific gravity 1.3 glce
Tensile strength 56 MPa
100% Modulus 0.38 GPa

Elongation 160 %
Tear strength 29 MPa

Melt flow Index

12-18 g/10min

Table 2. Properties of carbon fiber(24K, 1.65 g/m)

Tensile strength{ MPa)

Properties Value
Diameter 7 pm
Tensile strength 4300 MPa
Tensile modulus 240 GPa
Ultimate strain 2.1 %
Density 1.8 g/em
Sizing material amount 1 wt%
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Fig. 8. A tensile strength variation with the press load
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