
Stretchable strain sensors: 
characterization and modelling of 
the electromechanical behaviour

Claudia Marano, Elisa Piccoli
Polymer Engineering Laboratory



P 2

P 3P 1

ΔP membrane 
deformation

ΔR

Implanted 
gold layer
Membrane of 
polysiloxane

P2=P1 P2 <P1

variation of pressure variation of electrical resistance

ASSIST PROJECT’S SCOPE: PRESSURE SENSOR

POLIMI-CMIC ACTIVTY : • membrane deformation

• DR = f(membrane deformation)
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Constitutive model: Ogden 
3rd order of strain energy 
potential, U
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Gold implanted on PDMS-SIL540080T
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POLIMI-CMIC ACTIVTY : • membrane deformation

• DR = f(membrane deformation)

STRAIN INDUCED RESISTANCE CHANGE



PDMS-SIL540080T: characterization mechanical behaviour
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PDMS-SIL540080T: characterization mechanical behaviour
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implanted gold/PDMS-SIL540080T: electro-mechanical behaviour characterization

POLIMI-CMIC ACTIVTY : • membrane deformation

• DR = f(membrane deformation)



deposited carbon- gold/PDMS-SIL540080T: electro-mechanical behaviour characterization

POLIMI-CMIC ACTIVTY : • membrane deformation

• DR = f(membrane deformation)
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deposited carbon- gold/PDMS-SIL540080T: electro-mechanical behaviour characterization

POLIMI-CMIC ACTIVTY : • membrane deformation

• DR = f(membrane deformation)
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PDMS constitutive equation for membrane FEM modeling

Resistance/deformation correlation in 
- PDMS/ implanted gold
- PDMS/ deposited carbon-gold

Goals achieved

Further developments

Resistance-strain correlation for more complex loading histories


