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Preparation and Properties of PCDL / MDI Type Thermoplastic Polyurethane Elastomer
Wang Yulong, Li Zhenzhong, Bai Jingjing
(Department of Materials Engineering, Taiyuan Institute of Technology, Taiyuan 030008, China)

Abstract : Using polycarbonate diol(PCDL),4,4’ -two phenyl methane diisocyanate(MDI) and 1,4-butane diol(BDO) as
raw materials, a series of novel thermoplastic polyurethane(PUR-T) elastomer containing 33%,38%,44% hard segment were
prepared by two-type method. The PUR-T elastomer properties such as mechanical properties, thermal deformation resistance,
dynamic rheological properties and crystallization properties were tested by tensile testing machine, shore hardness tester, X-ray
diffractometer, thermal deformation vicat point tester, dynamic rheometer, polarizing microscope, etc.. The results show that the
hardness, tensile strength and stress at definite elongation of PUR-T elastomer increases when the content of hard segment increases,
whereas the elongation at break decreases. Specifically, the PUR-T elastomer with 44% hard segment has the best comprehensive
mechanical and physical properties with the shore A hardness being 91, the tensile strength being 24.78 MPa, the 300% stress at
definite elongation being 12.40 MPa and the elongation at break being 558.62%. The wide diffuse scattering peaks are only observed
in X-ray diffraction diagram, which show PUR-T elastomer are amorphous. The vicat softening temperature enhanced from 83 C to
128°C, when the hard segment content changed from 31% to 44%, and the resistance to thermal deformation improved. The PUR-T
elastomer melt is pseudo plastic fluid and all specimens exhibited shear thinning behavior. The storage modulus of PUR-T elastomer
decreases as the temperature rises. The spherulites are generated after heat treatment and the crystalline ability of PUR-T elastomer
improved with the increase of hard segment content.

Keywords : polyurethane ; elastomer ; polycarbonate diol ; 4,4’ -two phenyl methane diisocyanate ; crystalline ability
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