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Influences of Dyeing Process on Structure and Properties of Polyurethane
You Gexin', Chen Xiri', 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 : The disperse blue 56 dye was selected to dye polyether polyurethane, and the color fastness grade and surface color
depth were determined, according to methods of Fourier transform infrared spectroscopy ( FTIR), X-ray diffraction and mechanical
property test study from the micro perspective-and analyze the dispersion of different process parameters of dye dyeing polyurethane
(time, temperature and pH of dye solution) effects on its structure and properties. In order to put forward the optimum conditions for
polyurethane dyeing. The results show that color fastness is not enough and decoloring when the dyeing temperature less than 120°C,
surface color value (K /S value) and breaking strength substantial decline when the dyeing temperature more than 130°C, and poly-
urethane damage seriously, the dyeing temperature shall be controlled at 120-130°C interval. The best dyeing time is 30 min, short
dyeing time causes the dye molecules and polyurethane binding difference but more than 30 min will cause the degree of hydrogen
bonding decreases, the crystallinity decreases to reduce the tensile strength, and dyeing performance. When dye liquor’ s pH value is
5-6, polyurethane has good acid resistance, poor alkali resistance, good dyeing performance and mechanical properties of polyure-
thane with less damage under weak acid condition.

Keywords : polyurethane ; disperse dye ; dyeing process ; structure and performance
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