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ABSTRACT

The main objective of this research was to prepare scratch-resistant nanocomposite film
for applying onto transparent plastic substrates via sol-gel method and/or a wet chemical process. The
first part dealt with the development of scratch-resistant thermal-curing hard-coating film on acrylic
sheet which was successfully prepared by mixing optimum quantities basic colloidal silica sol at 40, 50,
and 60 weight ratio with methyltrimethoxy silane (MTMS) via the sol-gel. The dip-coating was
employed as a processing technique. It enabled a good hard-coating thin-film with high transparency
and with good properties (greater hardness, better scratch-resistance, good adhesion and good boiling
water-resistance) compared to uncoated acrylic with a thickness of 3 um. The hardness of 7H was
achieved in this system.

The second part was dealing with the development of CR-39 substrate with the refractive
index of 1.49 at 550 nm using thermal-curing coating from co-hydrolyzed silanes between
glycidoxypropyltrimethoxysilane and tetracthylorthosilicate with Al,05-ZrO, via dip-coating technique.
It provided a single layer transparent film (%transmission >90) with optically refractive index (n), 1.51
at 550 nm from ellipsometry. The film had good adhesion with a fair scratch resistance. Whereas co-
hydrolyzed silanes with ZrO, showed highly transparent film with refractive index (n), 1.53 at 550 nm,
it showed good hardness, excellent scratch resistance and very good adhesion.

The last part is the development of hard-coating film for polyethylene terephthalate (PET)
sheet, UV-curable coating, applied by roller, from vinyltrimethoxysilane (VITMS) modified with
nanosilica (40-60 wt.%) and mixed with ethoxylated trimethylolpropane triacrylate (ETPT) performed
highly transparent film as same as uncoated PET. While VTMS-ETPT composite without nanosilica
gave milky film. VITMS addition, more than 50 weight ratio, helped improve films hardness to be
superior to that of uncoated PET. ETPT participation, less than 33 weight ratio, also assisted in
increasing the flexibility, elasticity, and adhesion of nanocomposite film.

Advantages of this process are the ease of fabrication where the coating solution can be
applied to any product shape and relatively low investment costs. In this research, inorganic oxide
nanoparticles were applied in polysiloxane matrix in order to enhance composite film’s strength. It was
found that an existence of nanoparticles could improve optical, physical and mechanical properties of
nanocomposite film. Coating films were applied on plastic substrate by dip-coating or roller techniques,
then cured the film with thermal or UV treatment. It depended on characteristics of plastic substrate and
its thermal resistance.
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