Journal of Zhejiang University-SCIENCE A (Applied Physics & Engineering)

Mechanics of dielectric elastomers:
materials, structures and devices

Feng-bo ZHU, Chun-li ZHANG, Jin QIAN*, Wei-qiu CHEN

Department of Engineering Mechanics, Zhejiang University,
Hangzhou 310027, China;

Soft Matter Research Center, Zhejiang University, Hangzhou
310027, China

*E-mail: jgian@zju.edu.cn (J. Q.)

Cite this as: Feng-bo ZHU, Chun-li ZHANG, Jin QIAN, Wei-giu CHEN, 2016. Mechanics
of dielectric elastomers: materials, structures, and devices. Journal of Zhejiang University-
SCIENCE A (Applied Physics & Engineering), 17(1):1-21. [d0i:10.1631/jzus.A1500125]

Zhejiang University, China



Dielectric elastomers and artificial muscles

Dielectric elastomer (DE):
to generate large deformation under electric stimuli
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Representative DE actuators
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Working principle of DE actuators
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Analytical models: Computational models:
non-equilibrium thermodynamics finite element method
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Deformation: energy function & viscoelasticity
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Electromechanical instability of DEs
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Li ef al. (2013)

Giant voltage-induced deformation
in dielectric elastomers near the
verge of snap-through instability.
Journal of the Mechanics and
Physics of Solids, 61: 611-628.
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Conclusive remarks and outlook
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