H26 % T e G TR Vol. 26 No.7
2018 4F 7 H Optics and Precision Engineering Jul. 2018

XEHS 1004-924X(2018)07-1708-11

A YIRS B BT

X LAEEEER VEKER IR
(AL e A% Tk, HL 2% 321004)

FEE RIS P A & B AL & L R L 35 T COMSOL 45 FR 6 4k 4 | 57, 1 76 4l 85 §) S i 5 28 F A4 o 3k ik % v
HUA BRITOF ELHL AR G AR A, A R IE T Yeoh A SRR IE A , [R] B4 G K WAL AR PN ¥ F T o AR AT 77 28 B 28 B0 X K
AL 8 AR b R R L RCR AT S . BT T ORI Y [ R 4 6 BT YR I RS R TR A T % ke AL T A
ARPEAT T RN SIS, 0 T H A A AR ROk AR . W LT 0 LR 5 S I A A BUASE TR 17 R 2 AR b 5 S B8 T A5 1 R
FARAAE BB AW, i FLALTY — A JE 0 P A L P R AR AL SO AR B L R AR AL SR AR W A, SEI K f BLAE R R P TR
A AL AR S R Y m BTG R T W46 i S M A A A, Y Y [ SRR A=1 B B FAERSh 83 VLM A=2
BHA BT RIR S 252 VL, 80385 T A mAMERE . A SCH A A i B A R i ML R 5 O kR R A LA AL I T AR AR T
LB

X B OREARTER AT ;Y @AY s 4R

FE 4 %S . TP394. 1; TH691. 9 XERARIZAD A doi: 10. 3788/OPE. 20182607, 1708

Power generation characteristics of dielectric

elastomer generator under pure shear mode
E Shi-ju, JIN Jian-hua, CAO Jian-bo" , CAI Jian-cheng, XIA Wen-jun

(College of Engineering, Zhejiang Normal University, Jinhua 321004, China)
% Corresponding author, E-mail: caojianbo2008 @163. com

Abstract: In order to study the power generation characteristics of a Dielectric Elastomer Generator
(DEG), a Finite Element (FE) model of the DEG under pure shear mode was established in the
COMSOL Multiphysics commercial package. The model was based on the Yeoh constitutive relation
of hyperelastic materials, coupled with the electrostatic force inside the generator membrane. The
capacitance variation of the generator and the effect of power generation were studied. A pure shear
tension apparatus was designed such that the DEG can be pre-stretched in the Y direction.
Experiments to study the DEG performance under different pre-stretching conditions were carried out,
and the capacitance change and power generating effect were obtained. The simulation data and the
experimental results were compared and good agreement was found, therefore proving that the FE
model is reliable. This study shows that, under the same tensile conditions, pre-stretching in the Y

direction increases the initial capacitance and the capacitance changing rate of the DEG membrane.
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Hence, when the DEG was pre-stretched at A=1, its rising voltage was 83 V, while at A=2, its rising

voltage was 252 V, thereby improving the power generation performance. The new research method

of DEGs presented in this paper provides a new idea for the design of a generator prototype.
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