Laser Cutter Fabrication of Repulsive-Force Electrostatic Actuators
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Abstract In recent years, a new class of planar, repulsive-force electrostatic : : -
actuators have been designed in the millimeter to centimeter scale. These ReSIStance TeStIng Force Testing Results Force vs. Voltage
actuators consist of layers with two conductive electrodes separated by an Final Actuators Force & Applied Voltage vs. Time (measured and sinusoidal fit)
iInsulating film. By stacking multiple layers and charging to high voltages (measured and sinusoidal fit) Unfiltered, periodic peaks are 60 Hz noise
(1000-5000 V), these layers produce a repulsive force and separate. oo s - B . ] 1000 5
Previous fabrication methods use a relatively expensive and time consuming 1l ' I | | T I e o, {800 4t
flex-PCB manufacturing process, which entails etching copper-coated | w 2mm §3' 1600 g T 3
plastics into the desired electrode patternst. This research aims to create e §2' 140 § PE:
the same actuators using the faster, easier, and more cost-effective process | —— | ) loo S 1t
for assembling the layers: laser cutting the electrodes from a metallized ' 39.5 mm | 0 0 N Force (Meas) |
plastic film or metal sheet and laminating them onto an insulating film Al-Coated Mylar Actuator 0 05 1 18 2" 1l e
substrate. Fabricated actuators successfully generated >4 mN of force at Voltage / I
1000 V, and are then used to power a centimeter-sized mobile robot. Force correlates quadratically with voltage; the greater the voltage, the

greater the repulsive force.

« Voltage and force peaks occur at the same time

« Maximum repulsive force (4 mN) is generated by the two layers with a
separation of AZ = 50 um and charged to 1000 V
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