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Response characteristics of flexible tensile sensing materials based
on nano conductive carbon black and carbon fiber
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Abstract; Carbon black/polydimethylsiloxane ( PDMS) and carbon fiber/PDMS composite flexible conductive
materials are prepared through adding conductive nano carbon black and carbon fiber respectively into PDMS rubber
substrate material.Studies are performed on the micro-morphology, seepage process characteristics and tensile-resistivity
response characteristics of the prepared materials, and the relationship between the changes in micro-morphology of
materials and resistivity characteristics.The results show that the threshold values of seepage for both composites are 4%
and the change in volume resistivity of the composites decreases when the dosage of conductive fillers exceeds 12%.As
the content of conductive fillers is 12% , the volume resistances of carbon black/PDMS and carbon fiber/PDMS are
around 10 Q+m and 10°* Q+m, respectively.Carbon black/PDMS composites have excellent response characteristics
to tensile stress,with a response sensitivity of volume resistance changing rate to elongation being 266. 7.The sensitivity of
carbon fiber/PDMS composites is lower than that of carbon black/PDMS. Both carbon black/PDMS and carbon fiber/
PDMS display a rapid response to tensile deformation and stable performance.The response value Ap/p of carbon black/
PDMS material is 4 times of carbon fiber/PDMD material ,which is promising for its application as sensor material.
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