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Preparation and Properties of Multifunctional Waterborne
Polyurethane Acrylate/ Nanosilica Hybrid Materials

ZHANG Tong, WU Wer jian, HU B+
( College of Aerospace and Materia] Engineering, National Univ. of Deferse Technology, Changsha 410073, China)

Abstract: A novel mulifunctional UV=curable waterbome polyurethane acrylate (WPUA) was syrihesized from polycapmolactone
diols(PCL) , isophorone diisocyanate( IPDI), dimethylol propionic acid ( DMPA) and pentaerythrital triacrylate( PETA). Waterborne
UV-curable hybrid materials were prepared from WPUA as organic phase and ¥-trimethoxysily} propyl methacrylate (TMSPM ) modified
nanosilica as inorganic phase. The structure of products was characterized by FEIR specium, and the suface morphology, themal
stability, UV curing kinetics and mechanical properties of hybrid films were investigated. The results showed that the structure was
identified and the modified nanosilica was dispersed into hybrids homogeneously and stably. Fuithermore, i has been found that the
thermal stability and mechanical properties of hybrid films were improved wih the addition and increase of nanosilica, while the curing
rate and final gel content were still in good levels.
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Fig.5 Gel properties of WPUA and WPUA SiO, hybrids
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The mechanical properties of WPUA/ SiO, hybrid materials with different SiO, contents

Si0, content( % )

0 1 2
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Pencil hardness H H 2H 2H H H
Flexibility( mm) 1 1 1 1 1 2

Tmpact strength(kg® cm) 45 45 45 45 50 50
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