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Studies of polyurethane foam properties:
effects of hard segment content and foam gas

WANG Kai', ZHAO Baoyan’, ZHANG Li'
( 1.School of Materials Science and Chemical Engineering, Ningbo University, Ningbo 315211, China;
2.School of Textiles, Zhejiang Fashion Institute of Technology, Ningbo 315211, China )

Abstract: In this paper, a series of thermoplastic polyurethane (TPU) foams with same synthesized monomers
and different hard section contents were prepared by supercritical CO, and N, foaming, respectively, and the
effects of the hard section content and the type of foaming gases on the foaming ratio and mechanical properties
were investigated. The results show that, the lower the content of hard segment, the higher the initial foaming
ratio. The foaming ratio basically increased and then decreased with the increase of temperature, and was
independent of the type of blowing agent. When the hard section content and saturation pressure of TPUs were
kept constant, the plasticizing effect of N, as a blowing agent was weaker, which led to a significant increase in
the optimum foaming temperature. Taking Elastollan TPU 1175A as an example, the initial foaming ratio was
maximized at 140 °C when CO, was used as a blowing agent at a constant pressure of 13 MPa. However, when
N, was used as the blowing agent, the initial foaming ratio was maximized at 155 °C. The mechanical properties
of the materials with same foaming ratio under different blowing agents were further investigated, and the results
of cyclic compression experiments show that the maximum compression stress of the foams prepared with N,
was increased by 25%, and the loss of energy and percentage were both lower.
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