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Fig. 2 FT-IR spectra of TPU under UV irradiation
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Fig. 3 Subsection FT-IR spectra of TPU during UV irradiation aging
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Fig. 5 FT-IR spectra of TPU under microwave irradiation
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Fig. 9 The reaction mechanism of TPU during UV irradiation aging
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The Aging Mechanism of Thermoplastic Polyurethane Elastomer

YANG Hui, WANG Xiangpeng,ZHENG Jin, XUE Huiyun, DING Ling, LI Zhihui,ZOU Yousi”*
(College of Materials, Xiamen University, Xiamen 361005, China)

Abstract: In this investigation, FT-IR,'"H-NMR and UV-Vis spectroscopy were used to study aging behaviors of a thermoplastic
polyurethane elastomer(TPU) as a result of UV irradiation, microwave and thermal oxidation, respectively.It was found that TPU
exposed to microwave and thermal oxidation had the same aging mechanism.TPU had a post-curing at first, then isocyanurate groups
reacted with the primary amine to form the carbamido,and further reacted to form biuret groups.In the presence of microwave for 30
min, the absorption of microwave induced degradation of TPU and formation of poly(butylene adipate) (PBA).The microwave aging
was so efficient that TPU had the same changes after microwave aging for 15 min as those after thermal oxidative aging for 600 h.
There were no structural changes of TPU caused by UV irradiation, except that the concentration of hydrogen-bonded urethane car-
bonyl groups had a tendency to higher values with increasing irradiation time. Moreover, formation of the enamine led to the
yellowing of TPU.

Key words: thermoplastic polyurethane elastomer ( TPU); UV irradiation aging; microwave aging; thermal oxidative aging;

aging mechanism



