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ABSTRACT : The term ' Piezoresistive effect ' describes a change in the electrical resistance of the material from deformed
to its original shape by the external pressure, e.g., elongation, compression, etc. This phenomenon has various applications
of sensors for monitoring pressure, vibration, and acceleration. Although there are many materials which have the piezoresistive
effect, rubber (nano)composites with conductive fillers have attracted a great deal of attention because the piezoresistive
effect appears at the various range of pressure by controlling the type of filler, particle size, particle shape, aspect ratio
of particles, and filler content. Especially one can obtain the composites with elasticity and flexibility by using the rubber
as a matrix. This paper aims to review the piezoresistive effect itself, their basic principles, and the various conductive
rubber-composites with piezoresistive effect.
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Table 1. Young’s modulus of polymers

Material Young’s Modulus (GPa)

Polycarbonate 2.6
Polyethylene, HDPE 0.8
Polyehylene, LDPE 0.238

Polyethylene Terephthalate, PET 2 - 27
Polyimide 2.5

Polypropylene 1.5 -2

Polystyrene 3 - 35

Rubber 0.01 - 0.1
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Table 2. The standard deviations of the former five cycles and the latter five cycles for the four experiment stages17

Maximum Pressure Standard Deviation Standard Deviation
Stage (MPa) Cycle (M&Q) Cycle (ML)
1 0.05 Ist - 5th 0.0062 6th - 10th 0.0040
1 0.10 Ist - 5th 0.0069 6th - 10th 0.0043
1 0.15 Ist - 5th 0.0075 6th - 10th 0.0047
2 0.05 11th - 15th 0.0105 16th - 20th 0.0066
2 0.10 11th - 15th 0.0111 16th - 20th 0.0070
2 0.15 11th - 15th 0.0117 16th - 20th 0.0075
2 0.20 11th - 15th 0.0124 16th - 20th 0.0079
2 0.25 11th - 15th 0.0131 16th - 20th 0.0085
2 0.30 11th - 15th 0.0139 16th - 20th 0.0090
2 0.35 11th - 15th 0.0148 16th - 20th 0.0096
3 0.05 21st - 25th 0.0163 26th - 30th 0.0107
3 0.10 21st - 25th 0.0171 26th - 30th 0.0113
3 0.15 21st - 25th 0.0179 26th - 30th 0.0119
3 0.20 21st - 25th 0.0189 26th - 30th 0.0125
3 0.25 21st - 25th 0.0199 26th - 30th 0.0133
3 0.30 21st - 25th 0.0211 26th - 30th 0.0140
3 0.35 21st - 25th 0.0223 26th - 30th 0.0149
3 0.40 21st - 25th 0.0237 26th - 30th 0.0158
3 0.45 21st - 25th 0.0251 26th - 30th 0.0168
3 0.50 21st - 25th 0.0267 26th - 30th 0.0179
4 0.05 31st - 35th 0.0221 36th - 40th 0.0152
4 0.10 31st - 35th 0.0233 36th - 40th 0.0160
4 0.15 31st - 35th 0.0246 36th - 40th 0.0168
4 0.20 31st - 35th 0.0259 36th - 40th 0.0178
4 0.25 31st - 35th 0.0274 36th - 40th 0.0188
4 0.30 31st - 35th 0.0291 36th - 40th 0.0199
4 0.35 31st - 35th 0.0309 36th - 40th 0.0211
4 0.40 31st - 35th 0.0328 36th - 40th 0.0225
4 0.45 31st - 35th 0.0350 36th - 40th 0.0239
4 0.50 31st - 35th 0.0373 36th - 40th 0.0255
4 0.55 31st - 35th 0.0398 36th - 40th 0.0272
4 0.60 31st - 35th 0.0425 36th - 40th 0.0291
4 0.65 31st - 35th 0.0455 36th - 40th 0.0311
4 0.70 31st - 35th 0.0487 36th - 40th 0.0333
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Figure 3. Schematic view of piezoresistance measurement and
microstructure of conductor filled insulator composites.8
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Scanning electron microscope images of
freeze-fracture sections of QTC composites. (top) A normal
image of a silicone-Ni type 123 QTC composite (6 : 1 Ni
by weight in Alphasil 2000) and (bottom) a secondary
electron image of a silicone-Ni type 287 QTC composite (4
: 1 Ni by weight in Alphasil 2000). The scale bars indicate

the magnification. 7
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