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Abstract : The surface of glass fiber bundle was modified with functionalized silanes and phenolic
resin to improve the tensile strength as well as the adhesion of glass fiber to matrix phenolic resin.
The surface modification of reinforcing glass fiber can play a significant role in controlling whole
composite characteristics. We applied surface modification of glass fiber with two different
functionalized silanes, such as glycidyltrimethoxysilane(G-silane) and aminopropyltriethoxysilane
(A-silane), and phenol formaldehyde(PF) resin in one pot or separated process under different
coating compositions and temperatures. Thermal treatment temperature is very important factor to
improve the mechanical properties of modified glass fiber. Modified glass fiber bundle treated at
170°C showed the highest tensile strength of 10.05 g¢/D. Surface analyses by scanning electron
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microscope(SEM) and FT-IR spectroscopy were used to characterize the surface coatings on glass
fiber bundles. Mechanical property changes as functions of treatment conditions and coupling agent

types were also explained.
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Table 1. Mechanical properties of E-glass fiber

. Tensile strength Elongation
Value Type Denia (e/D) %)
Glass fiber | E-glass 300 6.028 4.35
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Scheme 1. Chemical structures of silane
coupling agents.

2.2, Coating procedure
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Table 2. EDS result of glass fiber bundle

Element wt% mol%
C 13.60 20.51
O 52.35 59.30
Mg 0.47 0.37
Al 5.13 3.45
Si 18.19 11.74
Ca 10.26 4.64

Totals 100.00
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Fig. 1. Viscosity of PF resin.

Table 3. Mechanical properties of glass fiber
coated with PF resin at different

temperature.

Temp. Tensile strength | Elongation
() (g¢/D) (%)
150 7.72 3.95
170 10.05 5.98
200 9.18 5.38
220 8.13 4.32
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Fig. 2. SEM 1mage(x100) of glass fiber coated
with 18% PF resin.
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Fig. 3. FT-IR spectra of phenol-formaldehyde
coating; (A) 150 C, (B) 170 C, (O
200 C, and (D) 220 C.
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Fig. 4. Tensile strengths of glass fibers treated
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Fig. 5. Tensile strengths of glass fibers treated
with functional silanes and then PF.
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Fig. 6. Tensile strengths of glass fibers treated
with A-silane at various temperatures.
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Fig. 7. SEM images(x100) of glass fibers after
surface treatment with; (A) A-silane,

(B) A-silane+PF resin mixture(l step),
and (C) A-silane and then PF resin(2

step).
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Fig. 9. Tensile strengths of glass fibers treated
with A-silane, and then PF resin at
various temperatures.
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