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Effect of Fabricating Temperature on the Mechanical Properties of
Spread Carbon Fiber Fabric Composites

Jong Hyun Eun¥*, Jae Won Gwak*, Ki Jung Kim*, Min Seong Kim*, Sun Min Sung*,
Bo Kyoung Choi*, Dong Hyun Kim*, Joon Seok Lee*"

ABSTRACT: In this paper, we have studied the mechanical properties of thermoplastic carbon fiber fabric composites
with spread technology and compression molding temperature were investigated. Carbon fiber reinforcement
composites were fabricated using commercial carbon fiber fabrics and spread carbon fiber fabrics. Mechanical
properties of the commercial carbon fiber composites (CCFC) and spread carbon fiber composites (SCFC) according
to compression molding temperatures were investigated. Thermal properties of the polypropylene film were examined
by rheometer, differential scanning calorimetry, thermal gravimetric analysis. Tensile, flexural and Inter-laminar shear
test. Commercial carbon fiber reinforcement composites and spread carbon fiber composites were fabricated at 200~
240°C above the melting temperature of the polypropylene film. Impregnation properties according to compression
molding temperature of the polypropylene film were investigated by scanning electron microscopy. As a result, as the
compression molding temperature was increased, the viscosity of the polypropylene film was decreased. The
mechanical properties of the compression molding temperature of 230°C spread carbon fiber composite was superior.
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Fig. 1. Photograph of the carbon fiber fabric (a) commercial car-
bon fiber fabric, (b) spread carbon fiber fabric

Table 1. Specification of the commercial carbon fiber fabric and
spread carbon fiber fabric

Specification Commercial Spread carbon
P carbon fiber fabric| fiber fabric
Fiber type Torayca T-700 Torayca T-700
Number of filament 12,000 12,000
Fiber areal weight (g/m?) 420 88
Thlékness of carbon fiber 0.52 0.10
fabric (mm)

Table 2. Specification of the commercial carbon fiber fabric
sheet and spread carbon fiber fabric sheet

Commercial
carbon fiber
fabric sheet

Spread
carbon fiber
fabric sheet

Specification

The number of polypropylene
film used on a sheet

Thickness (mm)

10 2

0.72 mm 0.14 mm

420 g/m?, AEF7) 0.52 mmE AFR-5lgon, Axg e
26 220 TORAYARS] T700 12K BHAA-G 2], eha
A8 EL Z 18 mm, -3 HAT T (Fiber areal weight)
88 g/m?, A/ E=7| 0.1 mm¢itt.
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Table 3. Specification of the commercial carbon fiber composites
and spread carbon fiber composites

Commercial Spread
Specification carbon fiber carbon fiber
composites composites
The number of carbon fiber
fabric sheet for tensile test 4 20

specimen

The number of carbon fiber
fabric sheet for flexural and ILSS 3 15
test specimen

Thickness of the tensile test

i 2.5 mm 2.5 mm
specimen (mm)
Thickness of the flexural and
i 1.7 mm 1.7 mm
ILSS test specimen (mm)
Fiber volume fraction (%) 60% 62%

Fig. 2. Schematic of the carbon fiber reinforced composites (a)
CCFC (b) SCFC

Fig. 3. Fabrication process of the thermo plastic composite
materials
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2.3.7 SEM (Scanning Electron Microscope) <%
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Fig. 4. DSC curve of polypropylene film

Fig. 5. TGA weight loss curve of polypropylene film

Fig. 6. Rheometer curves of polypropylene film
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Fig. 7. Tensile strength of the commercial carbon fiber compos-
ites and spread carbon fiber composites according to
compression molding temperature

Fig. 8. Flexural strength of the commercial carbon fiber com-
posites and spread carbon fiber composites according to
compression molding temperature
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Fig. 9. Inter-laminar shear strength of the commercial carbon
fiber composites and spread carbon fiber composites
according to compression molding temperature
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Fig. 10. SEM image of the cross-sectional morphologies of the commercial carbon fiber fabric composites according to compression
molding temperature (a) 200°C, (b) 210°C, (c) 220°C, (d) 230°C, (e) 240°C and high magnification of each specimens (f), (g), (h),
@@, ()
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Fig. 11. SEM image of the cross-sectional morphologies of the spread carbon fiber fabric composites according to compression mold-
ing temperature (a) 200°C, (b) 210°C, (c) 220°C, (d) 230°C, (e) 240°C and high magnification of each specimens (f), (g), (h), (i), (j)
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