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Preparation and pressure sensing performance of surface micro-convex TPU microporous sheets
YANG Liu'?, XIAO Shuping'*, LIE Haoting"*, SUN Zhigang'*, HUANG Jiarong'*, XU Baiping'"*
(1. School of Mechanical and Automation Engineering, Wuyi University ,Jiangmen 529020, China;
2. Jiangmen Key Laboratory of Polymer Intelligent Manufacturing,Jiangmen 529020, China)

Abstract : By combining the supercritical carbon dioxide (Sc-CO-) foaming technology with a porous plate restricted foaming
mould, the surface micro-convex structure and internal microporous structures were successfully constructed on the thermoplastic
polyurethane elastomer (TPU) dielectric layer. The surface morphology and internal porous structure of the obtained TPU micro-
porous dielectric layer, as well as its compressive mechanical properties, were tested and characterized. Based on this, the influence
of the duty ratio and height of the surface micro-convex structure on the pressure-sensing performance for the corresponding capaci-
tive pressure sensor were investigated. The scanning electron microscopy and three-dimensional ultra-depth-of-field microscopy
analysis results indicate that the micrometer-sized pores are uniformly distributed in the main area of the dielectric layer and within
the micro-convex structures. The testing results of the compressive mechanical properties show that the micro-convex structure effec-
tively enhances the compressive deformation ability of the dielectric layer, and thus promotes the reduction of the dielectric layer
thickness and the increase of the contact area between the electrode and the dielectric layer under external force, and thereby signifi-
cantly improving the pressure response performance of the corresponding capacitive pressure sensor. Compared with the TPU micro-
pore dielectric layer without surface micro-convex structures, the sensitivity of the sensor with the surface micro-convex TPU dielec-
tric layer are increased by 48.60,0.87,and 2.10 times in the micro-convex linear elastic zone, the matrix linear elastic zone and the
buckling zone, respectively. In addition, the step pressure response test and cycle test results indicate that the sensor exhibites high
resolution and stability. The application testing results demonstrate that the sensor can be applied to the detection of human move-
ments such as fingertip click.

Keywords : capacitive pressure sensor ; supercritical fluid foaming ; surface micro-convex structure ; microporous struc-

ture ; thermoplastic polyurethane elastomer
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