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Investigation of multi-stable grasping structure based on
dielectric elastomer and shape memory polymer

LIU Li-Wu', LIU Lei', LIU Yan-Ju"* , LENG Jin-Song’

(1. Department of Astronautical Science and Mechanics, Harbin Institute of Technology, Harbin 150001, China;
2. Center for Composite Materials and Structures, Harbin Institute of Technology, Harbin 150080, China)

Abstract: Dielectric elastomer is a typical smart soft material with many advantages such as high dielectric
constant, light weight, good toughness, large deformation, high elastic energy density, and high electromechanical
efficiency. Dielectric elastomer actuator is composed of elastomers and compliant electrodes coated on both
surfaces. It can be deformed under the action of voltage, and exhibit potential applications in many aspects such as
soft robots and aerospace. However, the force of the grasping structure driven by the dielectric elastomer actuator is

relatively small. The combination of dielectric elastomer actuator and shape memory polymer can increase the force
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of the grasping structure and maintain the grasped or released state without continuous application of voltage. In this

work, we proposed a smart multi-stable grasping structure based on the electro-deformation characteristics of

dielectric elastomers and the shape memory and variable stiffness characteristics of shape memory polymers. The

actuator, and its performance is tested experimentally.
simulation

geometric parameters of the actuator are determined through the established theoretical model, and the bending and
angles of the actuator are tested experimentally. The structure of the actuator is also optimized based on the

recovery process of the grasping structure is analyzed based on the finite element method. The bending and recovery

=1

theoretical model and finite element method. Finally, the multi-stable grasping structure is assembled using the

Key words: dielectric elastomer; shape memory polymer; multi-stable grasping structure; finite element
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Fig.1 Theoretical model of the drive structure
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Table 2 Analysis step setting in simulation process
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Fig. 3 Drive slice structure and load setting
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Fig. 5 Analyze the bending deformation of Fig. 6 Recovery deformation of the drive
the driver structure after hot deformation structure when power is applied
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