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Investigating the Effect of Heat Distribution on the Performance of Silicone-Ethanol Soft Actuator

M. Ghasemzadeh namghi H. Zamyad M. Haddad sabzevar S. Sahebian

Abstract

In the current research, a silicone soft robot was made with ethanol phase changer and the effect of the type of heat
distribution on its structure and response speed was investigated. By applying an electric current, Joule heat is
generated from the resistance of the coil in the sample, and by changing the phase and creating the ethanol vapor
pressure in this structure, expansion and strain are obtained. The conditions of heat distribution in silicone-ethanol
composite are very important. The results showed that the sample with a coil diameter of 1 cm (equal to 34% of the
volume of the sample placed inside the coil to the total volume of the sample) had functional stability during different
cycles in the uniform distribution of defects. The analysis of the temperatures of the center and surface of the sample
showed a difference of about 21 °C and the average response time during three working days was 161.3 s. In the
sample with a coil diameter of 0.8 cm (equal to 22.33% of the volume of the sample placed inside the coil to the total
volume of the sample), the difference between surface and center temperature was 25 °C and the average response
time during three working days was 165 s. In the sample with a coil diameter of 0.5 cm (equal to 8.72% of the volume
of the sample placed inside the coil to the total volume of the sample), the temperature difference between the surface
and the center was measured as 85°C and the average response time was 113 s during three working days.

Key Words soft actuator, silicone Composite, phase change material, heat transfer.
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2 Dielectric elastomer actuators (DEAs)

3 Shape memory alloy(SMA)

4 Shape memory alloy(SMA)

> Phase change material Elastomer Composite(PCMEC)
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