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ABSTRACT

Carbon-fiber-reinforced plastic (CFRP) composite materials have been widely used in various industrial
fields because the design variables can be adjusted according to the application of the required structure.
Thermosetting and thermoplastic resins are used as the base materials of CFRP composites for the lightweight
construction of automotive components. Thermoplastics have several advantages such as no curing and
recyclability compared to thermosetting resin. In this study, CFRP composites were made using the
Long-Fiber Thermoplastic-Direct (LFT-D) process. The LFT-D process includes an in-line production system
that directly impregnates a thermoplastic resin, extrudes the composite material, and molds it. This process
increases the strength and decreases the molding time. The tensile strength characteristics on the mechanical
properties of CFRP were analyzed according to the parameters of LFT-D based on thermoplastics. To analyze
the properties of CFRP, the specimens were prepared based on the tensile test standard ASTM 3039 of
composite materials.
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Fig. 1 Configuration diagram of In-Line LFT-D system
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Table 1 Material properties of carbon fiber

Tensile Tensile

Strain Tex Density

(%) (£/1000m) (g/em’)

strength  modulus
(MPa) (GPa)

4900 230 2.1 1650 1.8

Table 2 Material properties of thermoplastic resin

TPU PA-1 PA-II
Specific
. 1.3 g/ce 1.08g/cc 1.14g/cc
gravity(g/cc)
Tensile
56MPa 59MPa 81MPa
strength(MPa)
Density
3 1280 1090 1140
(kg/m’)
Elongation 160% 250% 100%
Tear strength 29Mpa 88Mpa 123Mpa

(a) Tensile test machine and setting CFRP specimen
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(b) Shape of LFT-D CFRP specimen
Fig. 3 Tensile test machine and dimension of CFRP
specimen
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Fig. 4 A tensile strength variation with the resin type Fig. 7 A tensile strength variation with the press load
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Table 3 Optimal conditions in LFT-D system

Tensile
Optimal conditions strength

(MPa)

- Resin : PA-TI

- Carbon fiber : 24K, 8bobbin,

40[Wt%]

- Dry : 1007 (24hr)

- Vacuum pump 184

- Molding press : 205[bar]

- Extruder speed : 150rpm

- Water jet machining and Dry
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