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Interfacial and Mechanical Properties of Glass Fiber Reinforced Epoxy
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Composites with Different Crosslinking Density after
Saline Water Aging

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

ABSTRACT: Condition and properties of composites with different chemical structure of epoxy matrix were observed
after saline solution treatment. Epoxy was used as matrix and the flexibility was controlled by using 2 typed-epoxies
and 3 types hardeners (amine, acid anhydride and amide). Saline water treatment was conducted with 6 wt% NaCl
solution at 60°C for 0, 15, and 30 days. Cross section was observed and interfacial and mechanical and properties was
evaluated. Amine type exhibited the highest crosslinking density and mechanical and interfacial properties whereas
water absorbance was lowest. It is because that the water molecules can be hardly penetrate into the epoxy matrix or
the interface between epoxy and glass fiber and it leads to saline water resistance of composites.
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Fig. 1. Schematic diagram of water swelling in composites
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Table 1. Chemical structures of two epoxies and three hardeners

Model Chemical structure Density of | Fiber Volume | Manufacturing
(Epoxy/Hardener) Epoxy Hardener GFRP (g/cm) | Fraction (vol%) Company
MY;720/ N N%Q 1.94 552 Huntsman Co.,
Aradur® 9664-1 W) o US.A.
YD-128/ o GHy o\/OH\} cHy o Kukdo Co.,
— ) {}{%‘/—& 1.92 54.1
KBH-1089 { A AR Y Yan Korea
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G-0331 o~ °_®§H3C>/ \/\—}O_OEQ_O Korea
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Fig. 2. Density of different type of composites
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Fig. 3. Degree of water absorption of each composites after
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Fig. 4. Tensile stress in each materials after saline water: (a)
epoxy matrix; and (b) glass fiber
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Fig. 5. Mechanical properties about composites after saline
water treatment: (a) tensile test; and (b) flexural test
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Table 2. Change of ILSS after saline water treatment

Neat 30wt%, 30 °C 30wt%, 60 °C 60wt%, 60 °C
Condition Matrix
Type ILSS COS1) ILSS COoS ILSS COS ILSS COS
(MPa) (%) (MPa) (%) (MPa) (%) (MPa) (%)
TGDDM/DDS 32 100 30 93 26 83 26 82
BPA/ Anhy'dride 25 100 22 86 17 69 17 66
BPA/Amide 9 100 8 86 7 71 5 54
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