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Resear ch progress on graphene/polymer piezoresistive
strain sensorswith foaming structures

ZHENG Shufang, WANG Yuyin, ZHANG Zekai, JIN Yuling
( School of Chemistry, Chemical Engineering and Materials, Jining University, Qufu 273155, Shandong, China )

Abstract: Conductive polymer composites (CPCs) based on graphene/polymers with three-dimensional

porous structures have been the optimal choice for the wearable and flexible strain sensors due to the

advantages of lightweight, high sensitivity, wide pressure range, low cost and scalability. Herein, the

sensing mechanisms such as crack propagation, overlapping-disconnection and tunneling effect of flexible

strain sensors were summarized, followed by introduction on the three kinds of construction processes of

CPCs with porous structures, including polymer based foam, graphene/polymer mixed dispersion and

graphene foam. Then, the sensing performances of flexible strain sensors with porous structures prepared by

the above-mentioned three techniques were reviewed, and the relevant examples of flexible strain sensors

with porous structures in human motion monitoring fields were presented. Finally, the challenges and

development prospects of porous and flexible strain sensors based on graphene/polymers were discussed.

Key words:. graphene; polymer foams; strain sensors; sensing mechanism; human motion monitoring
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Fig. 1 Sensing mechanism of piezoresistive-type strain sensors: Piezoresistive-type strain sensor based on crack propagation
mechanism (a)*¥; Piezoresistive-type strain sensor based on overlapping-disconnection mechanism (b))
Piezoresistive-type strain sensor based on tunneling effect (c)*¥
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Fig. 3 Schematic illustration of conductive mechanism of CPCs
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Fig. 4 Schematic evolutions of the conductive pathways in CB@PU sponge during continuous compressive deformation (a);
Relationship curve between compressive strain and response current of CB@PU sponge and its corresponding
sensitivity coefficient (b); Change of relative resistance change rate (AR/Ry) versus pressure (c)[34]
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illustration of preparation procedure of fractured RGO-PU sponges (a~e); SEM images of RGO-PU sponge,
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Fig. 10 Human motion detection by using MWCNT/RGO@PU sponge-based piezoresistive sensor: Current changes of the
sensor in response to finger continuous bending (a) and pausing bending (b); Current changes of the sensor in
response to elbow bending (c) and muscle contraction (d)!'®!
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