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Boehmite W=Z-2 o] &ato] 29 B 4 A3t sAlol 7Fs e WA IR AEE A%t Boehmite (AIOOH) UrJ-
YA}ell 3-(trimethoxysilyl)propylmethacrylate, (3- glycidyloxypropyl)trimethoxysﬂane T f7] A ALZHAE £YS
sol-gel o2 U4 I8 AEE THEUth =X boehmite YAF ol ATk FAF 7Feslid Wi, f7] Agto] ‘:‘Q%
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UV-thermal dually curable coating materials were prepared by the sol-gel method. Nano-sized colloidal boehmite was
treated with various organo silane coupling agents. These materials could be well dispersed in various alcohols and rela-
tively polar organic solvents such as tetrahydrofuran and acetonitrile. The coating films were prepared by a spin coating
method on various substrates, which were characterized by FT-IR, Si/Al CP MAS NMR spectra, UV-Vis spectropho-
tometer, FE-SEM, Taber abraser, haze meter, and pencil hardness tester. The effects of molar ratio and types of silane
coupling agents, curing method and ion-shower treatment were investigated. Dually curable coating method offered an
optimally good quality film in both hardness and transmittance. The transparency and the hardness of the prepared films
were increased with amounts of 3-(trimethoxysilyl)propylmethacrylate, and (3-glycidyloxypropyl)trimethoxysilane,
respectively. The adhesion between coated layer and substrate could be enhanced by ion-shower treatment.
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Figure 1. Preparation scheme of various hard coating sol.
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Figure 2. TEM image and XRD pattern of boehmite nanoparticles.
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Figure 3. FT-IR spectra of (a) pure boehmite particles and (b)
MPTMS coated particles.
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Figure 4. (a) YAl CP MAS NMR spectra of pure boehmite par-
ticles, MPTMS-coated particles and (b) ’Si CP MAS NMR spec-
trum of MPTMS coated particles.
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Figure 5. SEM images of cross-sectional coating layers by spin coating method: (a) UV, (b) themmally, (¢) dually cured filmon PC and

(d) dually cured film on glass substrate.
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Figure 6. FT-IR spectra of (a) UV and (b) thermally and (c) dually
cured hard coating films on PC substrates.
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Table 1. The Results of Pencil Hardness and Taber Abraser Test
for the Cured Films at Different Curing Conditions

Pencil Hardness

Sample Curing Wear Index

Code System PC PMMA Glass for PMMA
Al uv 6H SH - 0.7378
A2 Thermal 3H 3H TH 0.9624
A3 Dual SH SH - 0.7130
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Figure 7. The effect of ion-shower treatments on PMMA substrates: SEM images of (a) untreated and (b) plasma treated PMMA substrates.
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Figure 8. Wear index as a function of the number of cycles of UV
(A1), thermally (A2) and dually (A3) cured films in Taber abraser
test.
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Figure 9. UV-Vis transmittance spectra of blank (PMMA), UV

(A1), thermally (A2) and dually (A3) cured films with different
curing conditions.
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Figure 10. Results of wear index and haze(%) after Taber abraser
test of 500 cycles.
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