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Preparation and Properties of PDA—based Polyurethane Elastomers

Zhao Yanliang, Wang Yulong, Liu Liangbing, Li Zhenzhong
(Department of Materials Engineering, Taiyuan Institute of Technology, Taiyuan 030008, China)

Abstract : A series of PDA-based polyurethane (PUR) elastomers were respectively synthesized through two-step method using
polydiglycol adipate glycol (PDA),4,4-diphenylmethane diisocyanate (MDI) and 1,4-butane diol (BDO). The effect of hard seg-
ment content on mechanical property, morphology and thermal property of polyurethane elastomers was characterized by mechanical
test, WAXD, FTIR, DSC, TG and vicat softening point test. The results show that with the increase of hard segment content, hard-
ness, tensile strength,300% modulus, permanent deformation and tear strength of the elastomer increase. When hard segment content
is 40.1%, elastomer haa the best comprehensive mechanical properties : shore A hardness is 88, tensile strength is 33.9 MPa,300%
modulus is 12.5 MPa, tensile permanent deformation is 31% and the tear strength is 90.3 kN /m. WAXD analysis results show that
PUR elastomers are amorphous. FTIR analysis results show that the degree of hydrogen bonding totally increases with the increase
of hard segment content. DSC analysis results suggest the degree of microphase separation is improved with the increase of hard seg-
ment content. TG curves and vicat softening point test indicate that thermal property increases with the increase of hard segment con-
tent. When hard segment content is 40.1%, elastomer has better thermal performance, which the initial degradation temperature (5%
weight loss) reaches 324.5°C and the vicat softening point temperature reaches 144.1°C .

Keywords : polydiglycol adipate glycol ; polyurethane elastomer ; hard segment ; microphase separation ; preparation ; property
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