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Fabrication and properties of flexible strain sensor based on highly tough and
self-healing polyurethane

YANG Guang"?, DING Yunpeng'?, XING Renquan'?, TANG Xinchao'?, YAN Jing'-

(1. School of Textile Science and Engineering, Tiangong University, Tianjin 300387, China; 2. Research Center for Future

Textile Technology, Tiangong University, Tianjin 300387, China)

Abstract: To address the performance failure issues due to fatigue or mechanical damage in flexible strain sensors during
use, this study prepared a high—toughness, self—healing polyurethane based on a multi-hydrogen bond network.
By compositing it with conductive antimony tin oxide (ATO) nanofibers, a highly stable, self-healing flexible
strain sensor was developed and extensively characterized for its mechanical and sensing properties. Results indi-
cate that the fabricated self-healing polyurethane exhibits a 900% elongation at break and a tensile strength of 8
MPa. The flexible strain sensor constructed from this polyurethane demonsirates a sensitivity as high as 240 with-
in a strain range of 40% and maintains excellent cyclic stability. Additionally, thanks to the dynamic hydrogen

bonding network of polyurethane, the sensor can fully recover its initial mechanical and sensing performance af-

ter being damaged by heating.
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Fig.1 Preparation process of flexible strain sensor
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Fig.2 Schematic of sensor performance testing platform
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Fig.6 Stretching and optical microscopic photos after PU
self-healing
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Fig.7 Self-healing mechanism diagram of PU
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Tab.1 Performance comparison of reported self-healing

flexible strain sensors
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Fig.9 Cyclic stability of sensor under different strains
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Fig.11 Hysteresis curves of flexible strain sensor
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