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Abstract : Monodomain Liquid crystal elastomers (mLCEs) has potential application prospects in many fields such as flexible
robots, and their phase behavior and mechanical properties have a decisive impact on their practical applications. In order to solve
the problem of weak load capacity of mLCEs thin film actuators, the polyurethane (PUR) containing dynamic amide bonds and
liquid crystal polymer containing polyethylene glycol (PEG250) of prepolymers were designed, and the PUR-mLCEs films with
interpenetrating network structure were prepared by physical crosslinking. The results of hydrogen nuclear magnetic resonance spec-
troscopy shows that PUR containing dynamic amide bond is synthesized. And the results of Fourier transform infrared spectroscopy
shows that interpenetrating network structure with hydrogen bond crosslinking is formed in the polymer molecular chain. Further,
the preparation parameters of PEG250-containing mLCEs prepolymer, PUR prepolymer and interpenetrating PUR-mLCEs were
optimized. Meanwhile, the LC-to-isotropic phase transition temperature (7},), mechanical properties and phase behavior of the mate-
rials are characterized and analyzed by dynamic thermodynamic analyzer and tensile testing machine, which results show that 7, of
the PUR-mLCEs is decreased to 56.8°C; within the operating temperature range of 25-60°C, the break tensile strength is 15-10.7
MPa, the decline is just 28.9%. The shrinkage rate can still reach 22.5% under a load of 500 times its own weight. The PUR-mLCEs
achieves high strength at 7, and maintaining excellent actuating performance at the same time, which provides a reference idea for
solving the problem that liquid crystal elastomers are easy to break at high temperatures.

Keywords : interpenetrating polyurethane-monodomain liquid crystal elastomers ; physical crosslinking ; phase behavior ;
mechanical property ; load capacity
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