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Abstract
In this paper, the effect of silane-treated silicas and epoxidized soybean oil (ESBO) addition on adhesion properties of sili-

cas-filled epoxy adhesives was examined. The silicas were treated by 7 -methacryloxy propyltrimethoxy silane (MPS), 7
-glycidoxy propyl trimethoxy silane (GPS), and 7 -mercapto propyl trimethoxy silane (MCPS). Surface and structural properties
of the adhesives were determined by using scanning electron microscope (SEM) and Fourier transform infrared spectroscopy
(FT-IR). The t-peel strength of the adhesives was estimated using the universal testing machine (UTM). And, the equilibrium
spreading pressure, surface free energy, and specific surface area were investigated by BET methods with N»/77 K adsorption.
As a result, the peel strength of the adhesives was increased in the presence of silane-treated silicas in the adhesives compared
to that of untreated silicas. This result indicated that the silane coupling agent played an important role in improving the dis-
persion of silicas in epoxy adhesives. And, the adhesives treated by MCPS were superior to the others in adhesion.
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Figure 1. Chemical structures of the silane coupling agents used : (a) MPS, (b) GPS, and (¢) MCPS.
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Figure 2. Synthesis route of ESBO.
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Figure 3. Synthesis route to hydrolysis silicas.
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Figure 4. Schematic drawing of the peel strength specimen (dimensions
in mm).
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Figure 5. FI-IR spectra of the silane-treated silicas.
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Table 1. Adsorption Values, Equilibium Pressure, and London
Dispersive Component of Surface Free Energy of the Silicas Studied

Samples Seer’ Cper’ e 7!
as-received 145.5 1340.8 16.4 333
S-MPS 1552 1367.9 16.9 342
S-GPS 162.5 1369.1 17 343
S-MCPS 154.3 1367.3 16.6 33.6

Specific surface area (mz/g)

BET constant

Equilibrium spreading pressure

London dispersive component of surface free energy
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Figure 6. Equilibrium spreading pressure (7,) and London dispersive
component of surface free energy (yé) of the silane-treated silicas.
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Figure 7. Peel strength of the silicas-filled epoxy adhesives as a
function of silane coupling agent.
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Figure 8. Dependence of peel strength on the London dispersive
component of surface free energy of the silicas-filled epoxy adhesives
(R=0.91).
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Figure 9. SEM images of the silicas-filled epoxy adhesives; (a) S-C,
(b) S-MPS-C, (c) S-GPS-C, and (d) S-MCPS-C.
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