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Abstract : Polyurethane modified acrylate (PUA)/SiOs hybrid films were prepared by ultraviolet curing

and their surface properties were investigated by hardness and adhesion test. The films were examined
by the manipulation of mole—ratio of organic to inorganic components. Under the silica content controlled,
highly desirable films were achieved and scratch resistance and hardness property of film were also
enhanced, which indicates that the crosslinked silica particles are homogeneously dispersed within PUA
film.

Keywords : sol—gel, organic—inorganic hybrid, UV —curing, polyurethane modified acrylate.
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Figure 1. Reaction scheme of ORMOSIL.
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Figure 2. (a) Colloidal silica and (b) ORMOSIL([MAPTS]/
[CSI=0.1).
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Figure 3. Particle size of (a) CS, (b) CS by IPA effect, (¢) CS by ORMOSIL solution, and (d) ORMOSILs by mole—ratio

(IMAPTSI/ICSD).
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Table 1. Partcle Size of CS and ORMOSILSs by Mole-Ratio

Mole—ratio Particle size (nm)
CS - 95.0
ORMOSIL 1 0.05 190.4
ORMOSIL 2 0.1 236.4
ORMOSIL 3 0.2 263.8
ORMOSIL 4 0.4 291.5
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Figure 6. Preparation of organic—inorganic hybrid films with
ORMOSILs.

Table 2. Formulations of Organic-Inorganic Hybrid Film with
ORMOSILSs (Wt%)

‘ORMOSIL PU610  M600  Darocur 1173
Film1 -
Film2 ORMOSIL 1
Film3 ORMOSIL 2 19.95 8.55 1.50
Film4 ORMOSIL 3
Filmb ORMOSIL 4

“Content ratio of ORMOSIL to acrylic resin =7 : 3.

Table 3. Formulations of Organic-Inorganic Hybrid Film with
Content Ratio of ORMOSIL and Acrylic Resin (Wt%)

ORMOSIL 3 PU610 M600 Darocur 1173
Film6 50 33.25 14.25 2.50
Film7 60 26.60 11.40 2.00
Film8 70 19.95 8.55 1.50
Film9 80 13.30 5.70 1.00
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Figure 7. FE—SEM image of cross section for organic—inorganic
hybrid film. (a) film 1, (b) film 3, and (¢) film 5.
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