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Relation curves between the elongation in the thickness direction and the electric displacement

1
Figure 1

under different light intensity (T, =298K)

020 025
D] JekT. v

2 AFENREZMGT RET mMK RSB LERML (1, =60W)

Figure 2 Relation curves between the elongation in the thickness direction and the electric displacement

under different temperature (I, =60W)
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Figure 3 Relation curves between the nominal electric field strength and the electric displacement under

different light intensity (T, =298K)
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Figure 4 Relation curves between the nominal electric field strength and the electric displacement under

different temperature (I, =60W)
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Figure 6 Relationship between the elongation in the thickness direction and the electric displacement at several

values of the temperature for a gel withA, =4, = 1.5 (I,=60W)
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the temperature for a gel with biaxial pre-stretchd, = A, = 1.5 (I,=60W)
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The Electric-mechanical Coupling Behavior of A Photo-thermal
Sensitive Dielectric Gel under Coupling Multi-fileld Effect

YAN Hui-xian'*" s SU Heng-di*, LIN Wei'
(1. School of Mechanical and Electrical Engineering » Sanming University , Sanming 365004, China ;
2. Key Laboratory of Equipment Intelligence Control of Fujian Province, Sanming 365004, China ;
3. College of Information and Management Science , Henan Agricultural University s Zhengzhou 450002, China)

Abstract : The dielectric elastomer will deform under the action of electric field. Strong electric field should be applied to
the dielectric elastomer to obtain high deformation energy, which may lead to electric-mechanical instability. In this paper,
the electric-mechanical coupling behavior of photo-thermal sensitive dielectric gel was studied. Based on the theory of
thermodynamics and continuum mechanics, the electric-mechanical coupling deformation theory of photo-thermal sensitive
dielectric gel was established, the effects of temperature, light intensity and pretension on the electric-mechanical coupling
deformation behavior of photo-thermal sensitive dielectric gel were studied. The results show that: In the absence of
pretension, the electric-mechanical instability will occur finally with the increase of electric field intensity, and the smaller
the light intensity and the lower the temperature is, the higher the critical electric intension is; Pretension can improve the
electric-mechanical stability of photo-thermal sensitive dielectric gel. With equal biaxial pre-stretching, the extension rate in
the direction of gel thickness decreases significantly, the nominal electric field strength increases linearly with the increase
of nominal electric field.

Key words: Photo-thermal sensitive; Dielectric gel; Coupling behavior; Prestretching; Electric-mechanical instability
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