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Effects of Different Silica Sol Doping Methods on the Properties
of Fluore- acrylate Polymer/ SiO. Hybrid Coatings

QIAN Siwen, WANG Jias fang, WU Wen-jian, LIU Chang li
( College of Aerospace and Materia] Engineering, National Univ. of Defense Technology, Changsha 410073, China)

Abstract: Silica sols were synthesized by an acid catalyzed sot gel process and fluore- acrylate polymey SiO, hybrid materials were
prepared by the irsiu polymerization and blending method. The structure, morphologies of the hybrid coating and the dispersion of SiO,
in coatings were characterized by FFIR and SEM. The effects of content, distribution and interfacial conditions of norganic disperse
phase on the surface and mechanical properties of hybrid coatings were investigated. It was found that in the hybrid coatings, SiO»
subsisted in networks, and covalent linked with organic components. The dispersion of Si0, i coats prepared by irsiu polymerization
method was better than that by blending method. The water contact angles were enhanced with SiO, content for the coatings by the two
methods, while in the same Si0, content, the properties for the coatings by blending method were slightly better than that by in-situ
polymerization method. The hardness and adhesion of the hybrid coatings had the same trend wih the increase of SiO, content, in-situ
polymerization method was better than that by blending method.
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Tab. 1 Effect of SiO, content on the physical properties of FPA SiO, hybrids prepared by irsiu polymerization and blending

Pencil hardness Adhesion (grade)
Si0, content (w% )
In-situ polymerization Blending I situ polymerization Blending
0 2H H 4 4
0.6 3H 3H 3 3
1.5 4H 3H 2 2
24 4H H 0 1
3.0 4H 4H 1 0
45 4H H 1 2
6.0 4H 4H 2 3
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