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Highly sensitive flexible strain sensor based on PSS modified graphene

HU Ruohai', MA Yuanming', LIU Zhi', CHEN Beining', LIU Sisi', YANG Xiaoming®
(1. School of Microelectronics, Hefei University of Technology, Hefei 230601, China; 2. Zhejiang Ouren New Materials Co. . Ltd. . Jias-
han 314103, China)

Abstract: To address the issue of small strain range and poor stability of crack-based sensors, this pa-
per prepared a highly sensitive resistive flexible strain sensor with a double-layer crack structure by
screen printing technology using modified sodium polystyrene sulfonate(PSS), graphene nanoplatelets
(GNPs), and silicone rubber(SR) as materials. Firstly, the preparation process of the sensor was de-
scribed, and the modified PSS was chemically characterized. Then, the conductive mechanism of the
different structures of the sensor was analyzed, and the working principle of the double-layer crack
structure was simulated. Finally, the static and dynamic characteristics of the sensor were tested. The
results show that the prepared flexible strain sensor with double-layer crack structure has ultra-high
sensitivity ( gauge factor up to 16 364), fast response (65 ms) and excellent working stability
(™1 000 cycles) under a wide working range(0-85% strain). The aforementioned sensor was applied
to the detection of human pulse signals. By extracting the pulse wave characteristic signals obtained,
it can be used to judge the cardiovascular condition of the subjects, showing a good application pros-
pect in the field of wearable real-time medical monitoring.
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