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Effects of Molecular Weight on Rheological Parameters of Thermoplastic Polyurethane
Guo Junyi', Wang Shengpeng’, Bao Yongzhong'
(1. State Key Laboratory of Chemical Engineering, Zhejiang University, Hangzhou 310027, China ;
2. Zhejiang Transfar Co., Ltd, Hangzhou 311215, China )

Abstract: A torque rheometer was chose to simulate twin-screw extruder to synthesize thermoplastic polyurethane ( PUR-T )
and study the rheological properties of PUR-T.Combining with two-dimensional model simplification and Arrhenius equation, the
correction between the system ' s torque and flow index, flow activation energy, rotational speed and temperature was proposed.
PUR-T samples with different average molecular weights were prepared by termination of PUR-T synthesis reaction, the flow index
and flow activation energy of PUR-T were also obtained by fitting rotational speed of torque rheometer and the system’ s temperature.
The results showed that the flow index of PUR-T was obviously decreased with increase of PUR-T' s molecular weight.When PUR-
T’ s molecular weight was greater than 50000 g / mol, the flow index of PUR-T tended to set value ( 0.70 ).The flow activation
energy of PUR-T with different average molecular weights ranged from 34 ~ 50 kJ / mol, and was increased slightly with increase
of PUR-T' molecular weights.It indicated that the non-Newtonian behavior of PUR-T was enhanced with increase of of PUR-T as
polymerization proceeded.

Keywords: thermoplastic polyurethane ; torque rheometer ; average molecular weight ; flow index ; flow activation energy
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