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Synthesis and Properties of Light-Responsive Micro-crosslinked Liquid Crystal Polyurethane
Yang Haoran, Wang Yikun, Sun Quanwen, Gao Lijun, Cui Jing, Liu Shuangliang, Zhou Liming, Fang Shaoming
(Henan Provincial Key Laboratory of Surface & Interface Science, Zhengzhou University of Light Technology, Zhengzhou 450002 China)
Abstract : Using n-butyl aniline‘and p-hydroxybiphenyl as raw materials, two kinds of liquid crystal monomers with active
functional groups were synthesized by ‘introducing isocyanyl ethyl methacrylate 2-[4-n-butyl -4'-(11-hydroxylalkoxy)azobenzene]
aminoester ethyl methacrylate (M11) and 4,4’ bis [6—(acrylloxy)6-hydroxy-hexoxy]biphenyl (BMBP). Then, two kinds of liquid
crystal polyurethanes (LCPU) with different crosslinking degrees were prepared using M11 as matrix and BMBP as crosslinking
agent, and the photodeformed film was prepared by solution coating on low density polyethylene film with prefabricated grooves.The
structure, morphology and properties of the materials were characterized by nuclear magnetic resonance spectroscopy, differential
scanning calorimetry, polarizing microscope and laser displacement. The results show that the large liquid crystal monomer and
LCPU all have good liquid crystal properties. The micro-crosslinked liquid crystal polyurethane (MCLCPs) has good thermal
stability and tensile properties, the breaking strength reaching 34 MPa and elongation at break reaching 34 MPa and 1183%. The
experimental results show that the composite film has a fast light response speed and good cycling stability. The film which coated
by MCLCPs has the best photoinduced deformation ability, and the maximum deflection angle is 90°in 7 s.

Keywords : liquid crystal polyurethane ; mico-crosslinking ; photoinduced deformation
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