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Micro robot using actuators based on dielectric elastomer

H.R. Choi(Mechanical Eng., Sungkyunkwan Univ.), K.M. Jung(Mechanical Eng., Sungkyunkwan Univ.),
J.D. Nam{Applied Chemistry, Sungkyunkwan Univ.)

ABSTRACT

In this paper, we introduce a novel actuation method based on dielectric elastomer. Along with basic principles of

actuation using dielectric elastomer a new design of actuator is discussed. The proposed design has advantageous features in

reduction in size, speed of response, ease and ruggedness of operation. Using the actuator, a three-degree-of-freedom actuator

module is developed, which can provide up-down, and two rotational degree-of-freedom motion. In the application of the

proposed actuation method, a micro-robot mimicking the motion of an inchworm is developed.
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Table 1 Specifications of KE441 silicon
Elastic modulus (Mpa) 2
Break down (kV/mm)
Relative permitivity
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Fig. 1 Simulated strain curve for compressed direction
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Fig. 2 Concept of the proposed actuation method
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Fig. 3 Construction of dielectric elastomer actuator

Table 2 Dimensions of dielectric elastomer actuator
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Fig. 5 Response of the actuator
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Fig. 6 Measured forces from experiments
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Table 3 Specifications of the developed inchworm robot
Size (DxL mm) 20 x 45 Speed (mmvsec) 25
Weight (g) 47 Load (g) > 10
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