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Abstract

A manufacturing technology of carbon fiber composites with thermoplastic polymer pellets and continuous woven fiber
was investigated using a compression molding process. To secure the impregnation of resin into the porosity of fabric the
composite specimens were prepared with general injection-molding grade polypropylene pellets and low viscosity
polycarbonate pellets. Tensile tests of polypropylene and polycarbonate composites were performed. Polycarbonate
composites showed higher fracture strength than that of polypropylene composites because of the difference of matrix
properties. However, the increase rate of strength was lower than that of polypropylene composites due to the difference of
coherence between matrix and reinforcement. To investigate the effect of carbon fiber volume fraction on the fracture
strength variation polypropylene composites with different volume fraction were compression molded and tensile tests were
performed together. It was shown that the fracture strength of the polypropylene composites increased by 3.2, 5.4 and 6.9
times with the increase of carbon fabric volume fraction of 0.256, 0.367, and 0.480, respectively.
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Fig. 1 Picture(a) and shape(b) of carbon fabric (CF3327)
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Fig. 2 Schematic diagram of thermoplastic matrix resin
(pallets) impregnation into the grid of woven
fabric by compression molding process
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Table 1 Properties of carbon fabric (CF3327)

Model CF 3327
Warp CARBON 3K
Type of yarn
Weft CARBON 3K
Specific weight (g/m?) 208 + 12
Warp 13
Density (count/in)
Weft 13
Thickness (mm) 0.27 £ 0.05
Average area of
- 2 0.25
porosities (mm®?)
Weave type Plain
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Table 2 Properties of PP (M1850, LG Chem)

Test
Characteristics Unit Value
Method
Densit ASTM /cm3 0.9
y D1505 g '
. ASTM .
MFR (2507, 2.16kg) D1238 g/10min 70
ASTM
Tensil h iel MP 2
ensile strength at yield D638 a 6
ASTM
El i k % <1
ongation at brea D638 o 00

Table 3 Properties of PC (HL-8000, Mitsubishi)

. Test .
Characteristics Unit Value
Method
. ISO
Density 1188 glcm3 1.20
MFR (300C, 1.2kg) ISO /10min 140
+ -2 1188 g
Tensile strength at yield IS0 MPa 65
gt aty 527-2
ISO
Elongation at break % 85
527-2

Table 4 Molding condition of PP and PC composites

Type of Resin PP PC

yp (M1850)  (HL-8000)
Resin amount (g) 27.0 27.0
Processing temperature (C) 190 220
| .

mpregnation 12.07 12.07
pressure (MPa)
Number of inserted

3 3

fabric sheets
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(b)
Fig. 3 The pictures of carbon fiber composites: (a) PP
composites, (b) PC composites

@
Fig. 4 The pictures of tensile specimens of composites:

(a) PP composite, (b) PC composite

Table 5 Results of tensile test of PP and PC composites

Type of matrix PP PC
Thickness of specimen (mm) 2.12 1.53
Maximum tensile stress (MPa) 140.3 181.3
Volume fraction of carbon fabric 0.367 0.508
PC B3 247k PP B2d Bo} o 2 agEs
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Fig. 5 Strain-stress curve of PP and PC composites

(b)
Fig. 6 SEM images of fracture at the composite tensile
specimens: (a) PP composite, (b) PC composites
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Table 6 Molding condition of PP composites

Type of matrix PP (M1850)
Resin amount (g) 27.0 27.0 27.0
Processing temperature (C) 190 190 190

Impregnation pressure (MPa) 12.07 12.07 12.07

Number of inserted fabric
sheets

Table 7 Results of tensile test of PP composites as a
function of number of carbon fabric layers

Type of matrix PP (M1850)

Thickness of specimen (mm) 2.02 212 2.16

Maximum tensile stress (MPa) 84.28 140.3 179.9

Volume fraction of

carbon fabric 0.256 0.367 0.480

Number of inserted fabric
sheets

200 ! ! ! ! ! !

180

o 2layers ----

' A ©  3layers
160 A 4layers

140 4
120
100

80

60

Tensile Stress (MPa)

40 1

0.000 0005 0010 0015 0020 0025 0030  0.035
Strain

Fig. 7 Stress-strain curve of PP composites as a function
of number of carbon fabric layers
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