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Preparation of TPU Foamed Particles with Water-Assisted Supercritical Carbon Dioxide
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College of Mechanical Engineering, Tianjin University Science and Technology, Tianjin 300222, China ;
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Abstract : Using water and supercritical carbon dioxide as co-blowing agents, the rapid pressure relief method was used to
prepare thermoplastic polyurethane elastomer (TPU) foamed particles. The effects of water addition, saturation temperature and satu-
ration time on the foaming properties'of TPU were investigated. The results show that when the saturation temperature is 180°C and
the saturation time is 30 min, the edge thickness of TPU foamed particles decreases significantly with the increase of water addition.
When 4 mL of water is added, the edge thickness of the TPU foamed particles decreases by 63.0%, and the expansion ratio increases
by 89.8%. When the amount of water added is 2 mL and the saturation time is 30 min, the increase in the saturation temperature
increases the expansion ratio. When the saturation temperature is 190°C, the expansion ratio is 94.8% higher than when the satura-
tion temperature is 150°C . When the amount of water added is 2 mL and the saturation temperature is 180°C, after the saturation
time exceeds 1 h, as the saturation time increases, the expansion ratio and cell density decrease, the edge thickness and average cell
diameter increase, and the through-hole structures appear.

Keywords : thermoplastic polyurethane elastomer ; rapid pressure relief method ; foaming ; water ; supercritical carbon dioxide
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