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Epoxy Matrix with Adding Dopamine for Improving Mechanical
Property and Interfacial Adhesion with Glass Fiber

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

ABSTRACT: Interfacial adhesion between fiber and resin are related to composites performance, so it is very
important to evaluate them accurately. In this study, the interfacial properties of microdroplets under fatigue loading
conditions were evaluated. The mechanical properties and interfacial adhesion of epoxy resin with dopamine were
studied. Tensile specimens were prepared to evaluate mechanical properties and epoxy microdroplets specimens were
used for the evaluation of interfacial adhesion. In addition, in the microdroplet fatigue test, the same diameter of the
microdroplet was used and the experiment was performed under the same conditions. As a result, it was confirmed
that mechanical and interfacial properties were improved when dopamine was applied to epoxy resin through tensile
and microdroplet experiments. It is considered that dopamine improves the degree of curing of the epoxy resin and
imparts hydroxyl groups to the epoxy resin to increase the mechanical properties and the interfacial adhesion between

the glass fibers.
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Fig. 1. Schematic plot of microdroplet fatigue test
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Table 1. Chemical structures of two epoxy, hardener and dopamine

Type Chemical Structure Model Manufacturing Company
M () °vt_} g R WIVCVAN Kukdo C
Bisphenol-A Type epoxy ° Ep/ N iH; ° KFR-121 Ko(r)ea o
Diglycidyl ether of bisphenol-A
CH,
huu )
Amine Type hardener L \‘wj:i KFH-141 Kukdo Co,
P Hzn)(/‘\/o x P L NH 2 Korea
H3C
(1E,1'E,1"E)-1,1',1"-(ethane-1,1,1-triyltris(oxy))triprop-
1-en-2-amine
HaN \/\@OH igma Aldrich
Dopamine additive OH H8502 Slgmé N A.r1c ’
4-(2-Aminoethyl)benzene-1,2-diol

- Epoxy:Hardener=100:30; additive: 1 wt%.
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Fig. 2. Tensile specimens of: (a) neat epoxy resin; and (b) epoxy
with adding dopamine
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Fig. 3. Tensile test of epoxy resins with different condition
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Fig. 4. Observation of different type of microdroplets using: (a)
neat epoxy resin; and (b) epoxy with adding dopamine
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Fig. 5. Microdroplet fatigue test using: (a) neat epoxy resin; and
(b) epoxy with adding dopamine
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Fig. 6. Schematics modeling of the interface between glass
fiber with: (a) neat epoxy resin; and (b) epoxy with add-
ing dopamine
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