Improvement of

a soft electrostatic generator: polarization with a triboelectric function

Design of a energy harvester

Triboelectric generator operating in sliding mode

• Ease to fabricate • Ease to integrate • Measurement of non-negligible parasitic capacitance between the copper film and the frame compared to the capacitance of the TENG: importance of the environment in these measurements.

•
• Non uniform charge density identified by experimental results that suggest promoting larger friction strokes rather than larger width for developing devices.

• Good accordance between experimental and simulated QV cycles. Be careful that the uniform load consideration of the simulations does not affect the power estimation • Power managment units remain to be tested to charge fixed capacitors at first, then SEGs. Half-wave diode rectifiers are the best candidates .

• The triboelectric phenomenon is better and better understood, even if behind apparent easy experiments remain real challenges to obtain repeatable and interpretable measurements. 
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 2 High power density potential Integration in our hybrid structures: the triboelectric generator polarizes a dielectric elastomer generator (DEG) compliant electrodes dielectric elastomer Scavenged energy proportional to the square of the input (polarized) voltage 𝑊 𝑟𝑒𝑐 = 1 𝐶 𝑚𝑖𝑛 𝑉 𝑚𝑎𝑥 2 -𝐶 𝑚𝑎𝑥 𝑉 𝑚𝑖𝑛 2 ) Energy gain of the system: TENG in open circuit and with resistor load Test bench setup Translation length: 60 mm Maximum speed: 500 mm/s Width of samples: <55 mm Length of samples: <60 mm Synthesis -Conclusions x --------+ + + + + + + + 𝑉 𝑡 = 𝑄 𝑡 +𝜎𝑤𝑥 𝐶 𝑣𝑎𝑟 , avec 𝐶 𝑣𝑎𝑟 = 𝜀 0 𝑤(𝑙-𝑥) voltmeter: ±3 kV ; 3 V accuracy Triboelectric serie for material selection Theoretical analysis to predict the performance dielectric elastomer compliant electrodes -----------+ + + + + + + + + + + + + + + diode bridge Acquisition frequency: 1 kHz Acquisition time: 5400 s Resistor range: 1 MΩ -1

  Influence of past experiments of the sample on its electrical responseTo optimize the power transfer, a load of few hundreds of ohms is required as the area described by the QV cycle is the widest Min value: 44 pF Max value: 192 pF 24pF One parasitic capacitance up to 25pF -+