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Abstract

To investigate the influence of photosensitizer used with benzo-
phenone(BP) in the curing rate and physical properties of UV curable
hard coating on plastic, we prepared UV curable clear and pigmented
coatings with DEA, DMA, NPM and TEA as photosensitizer, respectively.

The curing rate calculated from the decrease of the absorbance of
acrylic double bond measured by FT-IR spectroscopy increased as follows;
DEA>DMA>NPM>TEA. This order could be explained by the reactivity
of diethylamino group of DEA and the ease of formation of activated
complex between BP and photosensitizer during the curing process.

In UV curable pigmented coatings, the order of curing rate increased as
follows; DEA>DMA>TEA>NPM. It was found that the curing rate of the
pigmented coating can be increased by light scattering of TiO:.

The hardness of coating film cured by photosensitization of DEA and
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DMA is higher than other photosensitizers due to the crosslinking
reaction of DEA and DMA radical bound to polymer backbone.
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2.1 Alef

B Ao A8E A sty &lan UOL-0172 HA3eFA(EF) e $-deA
SHANEER)E AHEstdYh 18l #7435y gats oAl olE M-4002 U E
oA (T AEFS AHES Y. Trimethylolpropane trlacrylate(TMPTA 9} 1,6-he
xanediol diacrylate(HDDA)w= HEZ&u(F)9] AEFE ALEstT. 35704 A2 ben
zophenone(BP)& & okglgstrle] Aleks AlE31¢ o, "H*—“»"JE TiQeE vi= F
LAl R-9028 AHE3tdvh. F5H Al 24 AFE 3 2-diethylaminoethyl methacrylate
(DEA), 2-dimethylaminoethy! methacrylate(DMA), triethylamine(TEA), N-[3-(dimet
hylamino)propyl] methacrylamide(NPM)+¥ AldrichA}b Al ¢ke 1di& AR5t}

ARE R Aleke] BEA Y P28 Table 13 Fig. 1o Yeligli.

Table 1. Physical properties of materials

Materals | "OT | point( 0 | point(C) | _gravity | index | P
UOL-017 2500
M-400 5~6
TMPTA 296 1.111 1.472 3
HDDA 226 1.086~1.116 1.458 2
DEA 185.27 80 0.992 1.440 1
NPM 170.26 0.940 1
DMA 157.22 182~192 0.933 1.440 1
TEA 101.19 88.8 -115 0.726 1.400
BP 180.22 47~49
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Fig. 1. Chemical structure of materials.
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Table 2. Composition for UV curable clear coatings(wt%)

Materials Cl-1 C1-2 C1-3 Cl-4 Cl-5
UOL-017 53.86
M-400 6.84
TMPTA 26.20
HDDA : 13.10
DEA 2.00
NPM 1.84
TEA 1.09
DMA 1.70
BP 2.92 2.92 2.92 2.92 2.92
Table 3. Composition for UV curable clear coatings changed
the amount of BP(wt%)
Materials C2-1 C2-2 C2-3 C2-4 C2-5
UOL-017 53.86
M-400 6.84
TMPTA 26.20
HDDA 13.10
DEA 2.00
BP 0.97 1.95 2.92 3.89 4.88
Table 4. Composition for UV curable pigmented coatings(wt%)
Materials Wi-1 W1-2 W1-3 Wi-4 W1-5
UOL-017 48.86
TiOq 5.00
M-400 6.84
TMPTA 26.20
HDDA 13.10
DEA 2.00
NPM 1.84
TEA 1.09
DMA 1.70
BP 2.92 2.92 2.92 2.92 2.92
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Table 5. Composition for UV curable pigmented coatings changed
the amount of BP(wt%)

Materials Ww2-1 W2-2 W2-3 W2-4 W2-5

UOL-017 48.86
TiOz 5.00
M-400 6.84
TMPTA 26.20
HDDA 13.10

DEA 2.00 2.00 2.00 2.00 2.00

BP 0.97 1.95 2.92 3.89 4.88
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Fig. 2. Schematic diagram of sample holder for measuring
the polymerization rate.
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Table 6. Preparation condition of UV curable coatings for the hardness test.

Degreasing IPA degreasing
Film thickness 30 um
Lamp Medium pressure mercury vapor lamp
Output 120 W
UV dryer
Line speed 5 m/min
Drying time 7 sec
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Fig. 3. FT-IR spectrum of Cl~1 and change of absorbance with UV radiation
time at 810cm ';1: Os, 2: 20s, 3: 60s, 4: 120s, 5: 300s, 6: 600s.
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Fig. 4. FT-IR spectrum of W1-1 and change of absorbance with UV
radiation time at 810cm; 1: Os, 20 30s, 3: 60s, 4: 180s, 5! 240s.
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Fig. 5. Variation of the absorbance ratio( Ac.c / Ac-,) with
exposure time for UV curable clear coating.
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Fig. 6. Variation of the absorbance ratio( Ac-c / Ac-s) With
exposure time for UV curable pigmented coating.
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Fig. 7. Plot of curing rate of Cl1-1, W1-1, C1-5 and

W1-5 samples, respectively.
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Fig. 8. The change of absorbance ratio of
C2-1, C2-2, C2-3, C2-4 and C2-5.

_74_



288 QA5 T8 EHAT 15

Q 0.8
-
<
o
L
W 0.6
=z
5
x 0.4
(@)
2 ——W1-1
<02 _ec1s
—=—W1-5
O n 4 L
0 60 120 240 600

TIME(SEC)

Fig. 9. The change of absorbance ratio of
W2-1, W2-2, W2-3, W2-4 and W2-5.
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Fig. 10. Hardness of UV curable clear and pigmented coatings.
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Fig. 11. Variation of viscosity with the storage time for UV clear coatings.
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Fig. 12. Variation of viscosity with the storage time for UV pigmented coatings.
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Fig. 13. Variation of the absorbance ratio (Aou / Axn) with

time during QUV accelerating.
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