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Property of flexible sensor based on solution jet spinning
oriented core—spun yarn

SHI Lei, LIN Xiaolin, LIU Xing
(School of Textile Science and Engineering, Tiangong University, Tianjin 300387, China)

Abstract: Aiming at the problems of poor linearity, low sensitivity and high preparation cost of existing flexible sensors,

efficient and low—cost wet spinning technology and solution jet spinning technology were used to prepare oriented

core spun yarn using thermoplastic polyurethane as raw material, and the conductivity of the yarn was improved

by ting conductive particles, then a stretchable oriented core spun flexible sensor was prepared. The micro—mor-

phology of the oriented core—spun yarn flexible sensor was observed, tensile sensing performance of the flexible

sensor was tested and sensing principle of the flexible sensor was analyzed. The results show that the prepared

flexible sensor still maintains good yarn morphology (twist angle is 53°), has a large strain range (0-40%), high

linearity (effective linearity is 1.913%), high sensitivity (GF = 25.26), low response time (112 ms), high sta-

bility and repeatability (5 200 cycles). It can accurately reflect the physiological activity law of large and small

range of human body.
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Fig.1 Schematic diagram of solution jet spinning
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Fig.3 SEM images of surface of flexible oriented core—spun

yarn sensors
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Fig.4 SEM images of cross section of flexible oriented core-

spun yarn sensors
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Fig.5 Change rate of strain—resistance of flexible oriented

core—spun yarn sensors
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Fig.6 Change rate of resistance of flexible oriented core—spun

yarn sensor at different waveforms
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Fig.7 Change rate of resistance of flexible oriented core—spun

yarn sensor at different strain speeds
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Fig.8 Response time of flexible oriented core—spun yarn

sensor
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sensor in 5 200 cycles
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Fig.10 Schematic diagram of sensing mechanism of flexible

oriented core—spun yarn sensor
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Fig.12 Electrical response of raising and swallowing
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