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Experimental and theoretical study on mechanical relaxation
of dielectric elastomer

Zhao Zhenghong Shuai Changgeng Yang Xue

(Institute of Noise &. Vibration,National Key Laboratory on Ship & Vibration Noise,
Naval University of Engineering, Wuhan 430033)

Abstract Focusing on the phenomenon of viscoelastic stress relaxation of dielectric elastomer, uniaxial tensile
stress relaxation experiment under different pre-stretches was conducted to explore the time-varying characteristics of
material stress.Besides,the quasi-linear viscoelastic model based on prony series wa established, and its accuracy was
verified by comparison between theoretical calculation and experimental statistics. The results indicated that pre-stretch
was a key factor to determine the stress relaxation curve of dielectric elastomer and the quasi-linear viscoelastic model

based on second-order prony series can describe the nonlinear mechanical relaxation characteristics effectively under the
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pre-stretch range of [2,6].

Key words dielectric elastomer, stress relaxation, viscoelasticity,quasilinear
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