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Fabrication of Flexible TPU/rGO Dielectric Layer via Melt-mixing and Its Pressure Sensing Performance
Wu Huandong, Xiao Shuping, Xu Baiping, Huang Jiarong, Xu Wenhua
(Wuyi University Faculty of Intelligent Manufacturing, Jiangmen Key Laboratory of Polymer Intelligent Manufacturing at Wuyi University,
Jiangmen 529030, China)

Abstract : In order to explore pressure sensing performance and application value of elastomer/electrically conductive filler
composites prepared by melt-mixing, thermoplastic polyurethane elastomer (TPU) with good biocompatibility and graphene oxide
(GO) were melt-mixing. In this process, the GO underwent in situ thermal reduction, thus flexible TPU/reduced graphene oxide
(rGO) nanocomposites were prepared. The obtained flexible nanocomposite was used as dielectric layer for fabricating capacitive
pressure sensors, and their sensing performance was tested and analyzed. The results show that sensor performance can be effective-
ly improved by doping GO, the sensitivity of the sensor with 1.0 wt% GO content is 0.069 MPa™' (0.06-2 MPa), which is significant-
ly higher than that of the undoped sensor (0.046 MPa™"). The higher sensitivity of the former is related to the fact that GO doping
significantly improves the dielectric permittivity of the dielectric layer. When the GO content is too high, the sensitivity of the sensor
decreases, which may be related to the formation of rGO percolative network in the nanocomposite. The obtained sensors exhibit
good response properties : for the sensor with 1.0 wt% GO, its response time and hysteresis error are about 110 ms and 1.4% respec-
tively, and it exhibits good stability. The fabricated sensor can be successfully applied to monitoring human finger clicking and
bending motion, which implies its good application prospect in flexible wearable field.

Keywords : melt-mixing ; flexible pressure sensing ; thermoplastic polyurethane elastomer ; graphene oxide ; flexible wear-

able device
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