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ABSTRACT : In this work, epoxy/carboxyl-terminated butadiene acrylonitirile (EP/CTBN) composites were
prepared by employing a reinforcing filler, silica treated with silane coupling agent in different ratio by
dry and wet method. Their curing characteristics, surface free energy, interface morphologies and mechanical
properties such as tensile strength and impact resistance were carefully investigated. Differential scanning
calorimetry(DSC) results showed that curing temperature was lowered with the increase of silane coupling
agent because of the increase of relative curing agent cotent by filling the pores of silica. Wet method
was proved to be more effective for lowering curing temperature of EP/CTBN composite. In general,
surface free energy and impact resistance were increased with the increase of silane coupling agent in
this work. Tensile strength, however, was observed to be decreased at 4 wt% of silane coupling agent.
It was found that the dry method was proved to be preferable for pretreatment of silica with coupling

agent.

Keywords :epoxy resin, carboxyl terminated butadiene acrylonitirile(CTBN), surface energy,
mechanical properties, interface morphologies
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Table 1. Physical Properties of the CTBN used

Hycar 1300x

ltem § CTBN
Acrylonitrile content (%) 18
Carboxyl Content Acid Number 29
EPHR(Equivalents per hundred rubber) 0.052
Brookfield Viscosity (cps at 27°C) 135,000
Glass transition temperaturen (C) -52
Functionality 1.8
Molecular Weight (Mn) 3,550
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Figure 1. Variation of the curing temperature of the
EP/CTBN with silica treated by wet method

Table 2. Content of the silane coupling agent adsor-
bed on the surface of silica for the EP/CTBN com-
posites.

Wet method
Silica 3-(trimethoxysilyl)propyl Solvent
(g methacrylate (MPS) (wt%) (ml)
NON 30 - -
WE2 30 2 100
WE3 30 3 100
WE4 30 4 100
WE6 30 6 100
Dry method
Silica 3-(trimethoxysilyl)propyl Solvent
(g methacrylate (MPS) (wt%) (ml)
DE2 30 2 -
DE3 30 3 -
DE4 30 4 -
DE6 30 6 -
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Figure 2. Variation of the curing temperature of the
EP/CTBN with silica treated by dry method
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Figure 3. Effects of the silica surface treatment methods
on the curing temperature of the EP/CTBN with 3 wt%
silane coupling agent
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Table 3. Surface Free Energy Characteristic of Testing
Liquids"’

Wetting rF 7L 7L

L
liquid [mf-m 2] [mJ-m %1 [mj-m~?%]
Water 51 21.8 72.8
Diiodomethane 1.3 49.5 50.8

L : London dipersive component
SP: Specific(or polar) component
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Figure 4. Variation of the surface free energy of the
EP/CTBN composites as a function of the content of the
silica treated by wet method
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(a)

(b)

Figure 8. Interface morphologies by treatment methods.
(a) non-treated silane, (b) 3 wt% silane treated by wet
method and (c) dry method
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Figure 9. Interface morphologies between epoxy matrix
and silica treated with (a) 2 wt%, (b) 3 wt% and (c)
4 wt%, (d) 6 wt% silane coupling agent by wet method
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Figure 10. Interface morphologies between epoxy matrix and silica treated with (a) 2 wt%, (b) 3 wt% and (c) 4

wt%, (d) 6 wt% silane coupling agent by dry method
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