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Abstract

Waterborne polyurethane as a new eco-friendly material with high performance and
low volatile organic compound (VOC) content has attracted extensive concerns. It has
been widely used in building coating, wood coating, leather, textile and adhesive, etc. As a
potential application in damping coating, waterborne polyurethane has its inherent
disadvantages such as poor water resistance, mechanical properties and low-temperature
damping properties.

In this study, waterborne polyurethane hybrid emulsions were synthesized by the
reaction of isophorone diisocyanate and polytetramethylene ether glycol as main raw
materials. Series of WPUs with different structure were obtained by introduction of castor
oil. The water resistance, mechanical and damping properties of WPU films were
investigated. The introduction of CO on the properties of WPU were studied. Stable
emulsions with particle size ranging from 110 nm to 180 nm, viscosity ranging from
14.47-22.98 mPa.s and solid content about 34% were obtained. With the increase of CO
content, a decrease of water resistance and transparency of WPU films was found. While
an improvement of tensile elongation at break about 1626.25% and improved
thermostability were obtained. As to the damping properties of WPU, a decrease of
effective Initial damping temperature from 0.68°C down to -42.30°C were observed.

An effective Initial damping temperature moved to a lower temperature -43.30°C,

which have potential application prospects in low-temperature damping coating.
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