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Fig. 1. The molecular structure of hybrid materials.
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Fig. 2. Schematic overview of hard coatings.
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Fig. 3. IR spectra of GPTS: MTMS : TEOS =1:1:2 sol.
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Fig. 4. IR spectra of GPTS : MTMS : TEOS =1:1: 2 coating
at 140°C for 4 h.
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Table 1. IR spectra data of sol and hard coatings on molar
ratio of GPTS: MTMS: TEOS=1:1:2

Structure units

Sol Hard coatings
OH SiOH, OH
3380 (v9) vibration 3450 (m) vibration
OH 1640 OH,
1650 (w) deformation | not detectable  deformation
CH -CHs, CH
1275 (m) deformation 1270 (m) deformation
: Si-O-Si
0-S-0 1100-1040 .
1085 (s) siretching (br) asymmetric
stretching
. epoxide,
1050 (s) strSe|t($1||_||1 905 (w)  asymmetricring
9 stretching
oxide rin -SICH,, CH
905 (m) e";r achingg 835 symmetric
bending
Si-0-S,
880 (m) ethanol 780 (m) symmetric
stretching

Peak intensity; s= strong, m = medium, w = weak, br = broad

J. Korean Oph. Opt. Soc.



Intensity (cnt)

T T
2500 3000

T T T
1000 1500 2000
Raman Shift (cm™)

Fig. 5. Raman spectrum of GPTS: MTMS:TEOS=1:1:2
coatings.
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Fig. 6. Tint ability of hard coating and uncoating lenses.
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Table 2. The evaluation of transmittance for tint ability of

lenses
GPTS+ MTMS + TEOS
Lens =1:1: 2 coated lens cggtrgd Uncoated
lens
Before Tinting lens
tinting
Transmittance 0 . .
[SOTANACE| g7.18% | 4600% | 67.22% | 3035%
Lightblocking) g 4724% | 22.90% | 65.19%
(%)

D: 9% = [1—(transmittance of the tinted lens/transmittance of the
non-tinted lens)] x100
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ATE B o AT AT 3HA 5HE, WrkEA]
NNE IswollA 15502 PdE 2as B sl=
=8 F 308 A= ME FARHL slemy A=)
LAl B7FE A
FHE A=) ¥HS SEMe] o8 2% A 1 7
3} zro] Yelytth GPTS, MTMS 2 TEOSS] &30l <
Table 3. Surface properties of hard coating and uncoating
lenses
Surface Hard coated | Hard coating | Uncoated
properties lens +inted lens lens
T(%) 87.18% - 87.26%
Adhesion 5B 5B -
Pencil hardness 5H 5H 3H
Abrasion Grade 1 Grade 1 Grade 3
Chemicd resstance Pass Pass Pass
Hot water resistance Pass Pass -
Surface appearancg  Smooth Smooth Smooth

Symbol “-" is not tested
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Fig. 7. SEM photographs of hard coating lens (top: surface,
bottom = cross-section).
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Spectroscopic and Surface Characteristics of Tintable
Hard Coating by Sol-Gel Method
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Purpose: This study is to prepare tintable hard coatings for plastic lenses and to evaluate spectroscopic and sur-
face characteristic for these coatings. Methods: These coatings had been prepared by the sol-gel method using
TEOS, MTMS and GPTS. Scanning electron microscopy (SEM), Raman spectroscopy, infrared (IR) spectros-
copy and UV/VIS spectroscopy have been used to investigate the optical and structural characteristics of the coat-
ings. Results: Tint ability of this coating was about 2 times higher than general hard coatings. The lenses applied
by tintable hard coatings showed excellent adhesion, abrasion resistance, hot water resistance, and chemical resis-
tance. Pencil hardness was 5H and the surface of coatings was smooth and free of cracks. Conclusions. This
hard coating system for plastic lenses offered a hard and stable surface that could be tinted.

Key words: hard coating, plastic lens, sol-gel method, tint ability, spectroscopy
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