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Influence of UV-aging on Structure and Properties of Spandex under High Temperature and Humidity
You Gexin', Zhong Yanping', Xiao Zerun', Yang Bo’, Zhou Xiuwen’
(1. School of Mechanical &Automotive Engineering,-South China University of Technology, Guangzhou 510640, China ;
2. China Academy. of Engineering Physics, Mianyang 621000, China)

Abstract : Aging experiments of spandex was carried out under different condions in QUV aging machine, while the influence
of UV aging time on structure and_properties of spandex under high temperature and high humidity was obtained with analysis of
Fourier transform infrared spectroscopy (FTIR), differential scanning calorimeter, X-ray diffraction and mechanical tests. The results
show that with the increase of aging time, the hydrogen bonding degree of N—H groups became larger and C—N bonds broke down
while the methyl dehydrogenation converted to methylene. Thermal properties of spandex declined continuously, while 7, increase
and the microphase separation degree become worse. Crystallization degree of spandex has little change during early period, which
increase until 150 h and then decrease. The elongation at break and breaking strength of UV-aged spandex decrease significantly at
the beginning of aging (0-50 h) and then slowly increase at 200 h and 150 h respectively. The elastic modulus show similarly trend
with crystallinity degree of spandex, which increase until 100 h and then decrease, while the rate of 300% elastic recovery decrease
continuously. Furthermore, ether group show no significant change at 1 110 cm™ while the C=0 peak caused by water is emerged at
1710 cm™ and the N—H peak is weaker at 3317 cm™ due to breakup of C—N from aged and unaged FTIR, which show UV and
water dominate during the aging period while aging progress can be accelerated under experiment temperature.

Keywords : spandex ; UV-aging ; microstructure ; mechanical property
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