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A Novel Flexible Electrostatic Adsorption Variable Stiffness Structure

LIU Chen, LI Zhuoyuan, CHEN Hualing

(State Key Laboratory for Strength and Vibration of Mechanical Structures, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract; Aiming at the difficulty of the existing variable stiffness technology that the stiffness
control structure is complex and the stiffness change rate is low, and it cannot adapt to the
deformation structure, a new type of flexible electrostatic adsorption variable stiffness structure
is proposed to achieve flexible stiffness of the flexible structure. This structure consists of two
upper and lower electrostatic adsorption layers and an interlayer. The electrostatic adsorption
layer is composed of a three-layer structure of a substrate, an electrode layer and a sealing film.
Instead of the conventional metal electrode, the novel electrode in the electrostatic adsorption
layer is made by mixing the carbon grease and silicone rubber. The substrate and the sealing film
are also made of soft material. Therefore, the entire electrostatic adsorption layer is a flexible
structure, which can stand stretching, compression, bending. torsion and other deformation
within certain limits. Thus, the stiffness of different shape structures can be changed. This study
reveals the stiffness change effect of the electrostatic adsorption variable stiffness structure via
experiments, and explores various factors affecting variable stiffness effect. The results show

that the higher the voltage or the smaller the thickness of the film, the more obvious the effect of
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the structural stiffness. Under the same voltage, the double-layer electrostatic adsorption layer

has better effect than the single layer. The thickness of the interlayer does not affect the stiffness

change. This approach only needs to adjust the stiffness of the structure by changing the voltage,

so it is convenient to operate. The stiffness adjustment range gets very wide and the stiffness

change rate is up to 180%.

Keywords: variable stiffness; flexible electrode; electrostatic adsorption
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