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Development and application of an ultra-sensitive resistive flexible strain sensor

TENG Fei', LIU Ping®, GUO Xinxin', GE Chunyu', LIU Jian', HUANG Houzhu'
(1. Chuzhou Power Supply Company, State Grid Anhui Electric Power Co. , Ltd. . Chuzhou 239000, China; 2. School of Microelectron-
ics, Hefei University of Technology, Hefei 230601, China)

Abstract: In response to the requirement of precise pressure control of the grasping process of intelligent ro-
bots, this paper adopted modified multi-walled carbon nanotubes(tMWCNTs ) and silicone rubber(SR) as ma-
terials, combined with the screen-printing process, to prepare an ultra-sensitive resistive flexible strain sensor
with a double-layer crack structure, The fabrication process of the sensor was firstly described, and the chem-
ical properties of the modified carbon nanotubes were characterized. The ratio of conductive fillers of the upper
and lower layers of the sensor and the screen-printing process parameters were analyzed and optimized, and
the static and dynamic characteristics of the sensor were tested. Finally, the sensor was applied to intelligent
robot grasping control. The results show that the flexible strain sensor based on the double-layer crack struc-
ture fabricated by the above process has ultra-high sensitivity (GF is about 2 451) and fast response time
(42 ms). The sensor was installed on the mechanical gripper, and microcontroller unit(MCU) chip, A/D
conversion chip, voltage divider circuit and LabVIEW upper computer were used to realize the real-time detec-
tion of the pressure in the grasping process of the mechanical gripper, which provides a new solution for the
precise grasping of intelligent robots,
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