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Abstract: In this study, we prepared silica nanoparticles with methacrylate groups on their surface by two-step mod-
ification process. Silica particles were first silanized with (3-trimethoxysilylpropyl)diethylenetriamine (TPDT), after that
Michael addition reaction was performed between N-H groups on the TPDT modified silica surface with acrylate groups
of 3-(acryloyloxy)-2-hydroxypropylmethacrylate (AHM). We also used pristine silica and 3-methacryloxypropyltri-
methoxysilane (MPTMS) modified silica as fillers to make nanocomposites with urethane acrylate resin. We studied
effects of above mentioned silica types on the mechanical properties of UV-cured nanocomposites. We found Young’s
modulus values of UV cured resin, nanocomposites with 0.5 wt% pristine silica, with 0.5 wt% MPTMS modified silica
and with 0.5 wt% TPDT/AHM modified silica were 386.6, 433.6, 462.4 and 517.6 MPa, respectively. The highest mod-
ulus was found in the nanocomposite of 0.5 wt% TPDT/AHM modified silica.

Keywords: silica, surface modification, michael addition reaction, UV-curing, mechanical property.
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Scheme 1. Scheme for the preparation of UV-curable urethane acrylate/silica nanocomposites.
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Figure 1. Preparation procedure for UV-cured tensile specimens.
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Figure 2. FTIR spectra of (a) pristine silica; (b) modified silica with
MPTMS; (c¢) modified silica with TPDT; (d) modified silica with
TPDT/AHM.
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Figure 3. FTIR spectra of peak intensity change at 6160 cm™ with
UV irradiation time.
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Figure 4. Transmittance of the 0.5 wt% UV-cured silica nanocom-
posites; (a) neat resin; (b) with pristine silica; (c) with MPTMS
modified silica; (d) with TPDT/AHM modified silica (2 mm thick-
ness, 460~600 nm region).
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Figure 5. DSC curves of the 0.5 wt% UV-cured nanocomposites;

(a) neat resin; (b) with pristine silica; (c) with MPTMS modified sil-
ica; (d) with TPDT/AHM modified silica.
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Figure 7. Effects of silica types on the tensile properties of UV-
cured nanocomposites.
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Table 1. Mechanical Properties of Silica Nanocomposites
Yield point Breaking point
- - Toughness (MJ/m?)
Stress (MPa) Strain (%) Stress (MPa) Strain (%)

Neat resin 18.0+0.30 5.6+0.05 20.3+0.73 57.0+0.81 9.48+0.028
pristine silica/UV resin 18.8+2.15 5.5+0.09 20.6+0.85 53.0+0.64 9.48+0.025
MPTMS-silica/UV resin 19.7+£0.32 5.2+0.04 20.4+1.46 50.0£0.72 8.75+0.033

TPDT/AHM-silica/UV resin 20.8+0.25 5.7+£0.06 22.6+0.87 55.0+0.75 9.37+0.023
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