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Abstract: Recently, super fiber reinforced composite materials are widely used in many industries due to high mechanical

properties. In this study, 2 different types of composite materials were manufactured in order to compare their mechanical
properties. Carbon and Aramid fibers were used for reinforcement materials and Bisphenol-A type epoxy resin was for
matrix. Two kinds of fiber-reinforced materials were manufactured by RIM(Resin Injection Molding) method. Before

manufacturing composite materials, the optimal manufacturing and curing process condition were established and the ratio

of reinforcement to epoxy resin was discussed. FT-IR analysis was conducted to clarify the structure of epoxy resin. Thermal

and mechanical property test were also carried out. The cross-section of composite materials was observed using a scanning

electron microscope(SEM).
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Table 1. Properties data of KFR-120 and KFH-163
Epoxy/ Density of Viscosity Pot life(min)
Hardener mixture of mixture 25C 65RH 100g
(Wt%) (g/mL) (cps) scale
Epoxy KFR-120
100 : 29 1.0~1.2 200~400 350
Hardener KFH-163
Table 2. Resin weight of tank A, B according to pump(rpm)
Tank Pump(rpm) Weight(g)
A(Epoxy) 226.86
B(Hardener) 65.66
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Figure 2. The result of DSC test for cured epoxy resin.
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Figure 3. The result of DSC test for hardener mixed liquid
epoxy resin.

Textile Coloration and Finishing, Vol. 27, No. 1



14

MelZ - stLtat 0| - urst - BhEIA

CH; [ ]

| P MNaOH
HO ¢ OH + H,C—CH-CHy-Cl — =

CH;

bisphenol A

epichlorhydrin

[0 ] CH3 CH3 0
| | EAN
H,C—CH— CH;—O*P@ (54@— O— CHy~ CH— CHy- 0@— (|:4©— 0— CH,— CH—CH,
CH;, OH n CH,
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Figure 5. FT-IR analysis of epoxy structure.
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Figure 6. SEM image of cross-section of aramid/epoxy composite materials(x500).
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Table 3. Tensile properties of AFRP(Araimd fiber reinforced plastics)

Max Max Young’s Tensile
No. strength elongation modulus strength
IN] [%d [MPa] [MPa]
1 4,125.4 1.7 6,748.1 91.68
Iply 2 3,894.2 1.5 6,185.2 86.55
3 3,785.2 1.5 6,233.4 84.13
1 4,361.8 2.0 7,475.4 96.93
2ply 2 5,028.2 2.6 7,011.4 111.74
3 5,060.0 29 7,159.7 112.45
1 6,788.3 3.7 7,939.1 150.85
3ply 2 6,722.9 3.6 8,342.3 149.40
3 6,503.8 3.0 8,751.2 144.53

Table 4. Tensile properties of CFRP(Carbon fiber reinforced plastics)

Max Max Young’s Tensile

No. strength elongation modulus strength

IN] [7d [MPa] [MPa]

1 4,524.3 1.9 7,848.1 100.56
Iply 2 4,468.2 2.0 7,246.2 99.31
3 4,675.4 22 7,411.2 103.91

1 6,181.8 33 8,142.8 137.39

2ply 2 6,045.7 29 8,054.8 134.37
3 5,984.7 32 7,942.5 133.01

1 7,345.2 3.8 9,154.5 163.25

3ply 2 7,551.3 4.1 9,024.3 167.83
3 7,483.5 39 8,875.2 166.33

Table 5. Interlaminar shear strength(ILSS) of AFRP and CFRP

AFRP CFRP
ILSS ILSS

No. (N/mnt) No. (N/mm)
1 112.14 1 138.15
1ol 2 120.84 2 130.22
il 121.45 3 129.24
avg. 118.14 avg. 132.54
1 95.81 1 149.13
- 2 147.61 2 156.95
ind 146.70 3 153.56
avg. 130.04 avg. 153.21
133.30 1 158.12
301 2 145.11 2 160.34
Py 146.43 3 162.74
avg. 141.61 avg. 160.40
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