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A Study on the Characteristics of Large Deformation
Strain Sensor for Nano-Carbon Piezoresistive Composite
Based on Silicone Rubber
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Abstract: In this study, a carbon nanotube based flexible strain sensor was experimentally studied to
develop a large deformable sensor. The sensor was made of silicone rubber and a multi-wall carbon
nanotube as an electrically conductive filler with less than 3 wt% content. Since the nanocomposite
sensor has piezoresistivity, its electrical resistivity is changed according to deformation. The sensor was
fabricated as a sandwich structure to prevent buckling under large deformation and the electrodes were
made with conductive fabrics to be able to connect it on large deformable materials. Flexible strain
sensors are less sensitive than commercial strain sensors, but can have sufficient sensing characteristics
to be large strain sensors. The output voltage range of the sensor can be enough to cover the large
deformation of the sensing object completely due to it lower sensitivity. Further research should develop
a high hysteresis compensation algorithm due to viscoelasticity to obtain more accurate rubber parts
deformation measure.
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Fig. 3 Experimental setup for sensor characteristics
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strain gauge standard deviation : 2mV
—— MWCNT/Ecoflex standard deviation : 3. 2mV
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Fig. 4 A characteristic of zero drift compared with
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Fig. 8 Piezoresistivity test of the sensors
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