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Preparation and Properties of Biphenyl Liquid Crystal Polyurethane
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Academy of Sciences, Changchun 130022, China ; 2. University of Science and Technology of China, Hefei 230026, China)

Abstract : A facile organic reactionis used to synthesize the liquid crystal intermediate 4 ,4-bis(6-hydroxyhexyloxy)biphenyl
(BP6). The thermosetting liquid crystal polyurethane elastomers(LCPUR) were prepared with hexamethylene diisocyanate, polytet-
rahydrofuran glycol and BP6, finally cross-linked by 1,1, 1-tris (hydroxymethyl propane). The structures of LCPUR were character-
ized by Fourier transform infrared spectroscopy, X-ray diffraction, X-ray small-angle scattering, and then the mechanical properties
and thermal stability of LCPUR were characterized by a universal testing machine and thermogravimetric analyzer. The results show
that LCPUR have been successfully synthesized. The micro phase separation and mechanical properties of polyurethanes(PUR) can
be adjusted by changing the content of BP6. When the addition amount of the liquid crystal intermediate BP6 is 20%, the mechani-
cal property of LCPUR is the maximum. The breaking strength is as high as 30.06 MPa, which is 2.67 times that of PUR and the
breaking elongation is 1 685%, which is 1.58 times that of PUR. Excessive BP6 cause a decrease in mechanical properties, but the
tensile elastic modulus of LCPUR material is still increased. It is an effective way to strengthen PUR in situ by introduction of bi-
phenyl liquid crystal intermediates.

Keywords : thermosetting polyurethane ; biphenyl liquid crystal ; self-reinforcement ; micro phase separation ; mechanical

property
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