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The Effect of Interfacial Properties and RTM Process of Composites with
Different Cross-linking Density by Molecular Weight of Hardener

Ha-Seung Park*, Pyeong-Su Shin*, Jong-Hyun Kim*, Yeong-Min Baek*,
Dong-Jun Kwon*, Joung-Man Park*"

ABSTRACT: Demand of glass fiber reinforced composites (GFRC) increased with developing aircraft and defense
industries using resin transfer molding (RTM) process to produce complex product. In this research, wetting,
interfacial, and mechanical properties were evaluated with different Cross-linking Density by Molecular Weight of
Hardener. Epoxy resin as matrices was used bisphenol-A type and amine-type hardeners with different molecular
weight. Specimens were manufactured via RTM and wetting property of resin and glass fiber (GF) mat was evaluated
to viscosity of epoxy and injection time of epoxy matrix. Mechanical property of GFRC was determined via flexural
strength whereas interfacial properties were determined by interlaminar shear strength (ILSS) and interfacial shear
strength (IFSS). The difference in mechanical property depends upon the fiber weight fraction (wt %) of GFRC by
RTM as well as the different Molecular Weight of Hardener.
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Table 1. Chemical structures of epoxy matrices with three different hardeners

Types Trade Name Chemical Structure Company, Country
2 O]
s e
Y Xy CHy
OO0
CH, Kukdo Co., Korea
KFH-163 {\(\ H, X$Z:5
Polyetheramine
e
P D-230 D-230:2.5
D-400 {Tﬁ ﬂ\( D-400: 6.1 Huntsman, U.S.A.
D-2000 D-2000:33.1

DDepending on the molecular chain length difference
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Fig. 1. Schematic of specimens manufacturing using RTM process
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Fig. 2. Viscosity and fiber weight fraction measurement of
Epoxy matrices
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Fig. 3. Flexural strength of glass fiber/epoxy composites via 3
point bending test
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Fig. 4. Schematic of delamination after ILSS test: (a) strong; (b)
weak
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Fig. 5. ILSS of glass fiber/epoxy composites via short beam test
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