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Fig. 1 '"H-NMR spectrum of TPU using DMSO as solvent
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Fig. 3 FT-IR spectra in different wavenumber regions for TPU v
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flows is multiplied by a coefficient) and (b) subsequent heating at 10 ‘C/min
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Polymorphism Crystallization and Multiple Melting Behaviors of
Thermoplastic Polyurethanes

Feng Liu, Xia Liao

(College of Polymer Science and Engineering, State Key Laboratory of Polymer Materials Engineering, Sichuan
University, Chengdu 610065, China)

ABSTRACT: Thermoplastic polyurethanes (TPU) usually exhibit multiple melting peaks in the differential

scanning calorimetry (DSC) melting curves. It is of great significance to explore the origin of multiple melting

peaks for fully understanding the phase transition behavior of TPU. In this paper, the cooling crystallization, iso-

thermal crystallization and melting behavior of TPU were studied through DSC. It is found that four melting

peaks show in the DSC melting curves of TPU at the fast cooling rate or low isothermal crystallization tempera-

ture and two melting peaks show up at the slow cooling rate or high isothermal crystallization temperature. By

analyzing the crystallization kinetics and thermodynamic stability of TPU crystal, it is found that two crystalline

forms—Form-1II and Form-I are formed under different crystallization conditions. In addition, different crystal-

line forms exhibit different frequency of melt-recrystallization-melting during heating, resulting in different mul-

tiple melting peaks behaviors.
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