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Abstract : UV-Curable hybrid coatings were synthesized to improve the surface properties
of plastic film. Organic-inorganic coating solutions were prepared by the sol-gel method
using urethane-acrylate oligomer, acrylate monomer, photo initiator and tetraethoxysilane
(TEOS).  MethacryloyloxypropyltrimethoxysilaneMMPTMS) was used as a silane coupling
agent to improve chemical interaction between inorganic phases and UV curable acrylate. In
this study, the surface hardness and adhesive properties were improved with the use of
inorganic component. The experimental results showed that UV-Curable hybrid films
containing aliphatic urethane oligomer, hexanedioldiacrylate, trimethylolpropanetriacrylate,
hydroxy dimethyl acetophenone exhibited good surface properties. Also, the optimum curing
conditions were investigated.
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Table 1. Formulations of UV curable hybrid coating solution

B b S &t

Organic Matrix

Oligomer (wt%)

Monomer (wt%)

Sample Photo
name Aromatic Aliphatic initiator
U/A U/A P/A E/A THFA HDDA TMPTA (nm)
Drocur®1173
) 10 - B B 30 50 (265—33®;3nm)
INORG 80
- 40 - - 30 - 30 Drocur®1173
- 40 - - 30 30 - Drocur®1173
- 40 - - - 30 30 Drocur®1173
INORG 75 - 40 - - 30 - 30 Drocur®1173
- 40 - - 30 30 - Drocur®1173
40 - - - - 30 30 Drocur®1173
- 40 - - - 30 30 Drocur®1173
- - 40 - - 30 30 Drocur®1173
- - - 40 - 30 30 Drocur®1173
- 40 - - 30 - 30 Drocur®1173
INORG 70 - 40 - - 30 30 - Drocur®1173
TPO
- 10 } } } 30 50 (400nm)
CP-4
] 40 ) } } 30 30 (208-245nm)
BP
] 10 } B B 30 50 (210-255nm)
- 40 - - - 30 30 Drocur®1173
INORG 65 - 40 - - 30 - 30 Drocur®1173
- 40 - - 30 30 - Drocur®1173
- 40 - - - 30 30 Drocur®1173
INORG 50 - 40 - - 30 - 30 Drocur®1173
- 40 - - 30 30 - Drocur®1173
INORG 0 - 40 - - - 30 30 Drocur®1173
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Fig. 1. Pencil hardness of coating film with
different oligomer contents.
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Fig. 2. Transmittance of coating film with
different oligomer contents.
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Table 2. Properties of coating film prepared
from coating solution with different

oligomer
Pencil .
Sample hardness Adhesion

Aromatic

U/A 6B 5B
Aliphatic

U/A H 5B

P/A 2H 5B

E/A 6B 0B

Table 3. Properties of coating film prepared
from coating solution with different
photo initiator

Pencil .
Sample hardness Adhesion

BP 4H 5B

CP-7 4H 5B

TPO 6H 4B
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