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Figure 1  Application of dielectric elastomer in different fields

(a) artificial muscles; (b) mechanical fingers; (c¢) virtual touch electronic equipment; (d) tactile devices
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Figure 2 Flow chart of preparation of carbon black/silicone rubber dielectric elastomer composite

P REA I BD-656A FIREIRIE BD-656B # I8 1 = 10 B9 H I 42) A [7] — B AR v, e fE 85-2 U e 74 g ik
PEAS LHEFE 30min, AT MR A . RIS T E 4 b A K OSF FR BUR 2B B N AT A 5 Rk AR T T
o, AR SR G I RS EBERE 30min, #EAT MR A . KRS TS T RO E] KQ-700B 7 7 Ik 1 1k
PR 30min PRIEY A1 L, B PR AR B DT TE I R B AR PR U TR Y AT A K S i E AR R
75mm BYRE IR A, B 05 35 I TR B 8 110°C A HMEAE FP gt 30min, Mt 5 BUH , 58 548 R 4L T Ao it
75 2 BT B

B EIS R U] MO  EOR R S R R BB TS BB IS bR ER A 2R A 1) S A R A
AR A HLH B Y L TR R R — S YO TP A E R RO B R LA KA L R a8 (A R A
F o BRI 32 5 i P et S TR R 0 96 ~ 20 U4 5 R o 3 5ol JB X 7 At A5 0 5 i A5 R LA R ) 8L H
PR U 38 2o A 55 37 LA it 220 B 2k, 380 AR A VRERE A A  AE 2 B 4R b R B R A AE 0. Smm . Ilmm
1.5mm.2mm,

1.3 tEgEik
i F Instron1185 J7 fig M RH GG AL e 2 /AR e A FL S M 1A 5 6 A RL EA T 07 27 P BB 3K, 45 3] 4

10. 14028/j. cnki. 1003-3726. 2021. 05. 010



© 98 - = i T i 1 2021 4 5 H

T 224 i J3E A M ASE 5 (] TH 2826 A A At i i X 48008 e A7 4wt M RE I X, 45 30 A Hit 0 500 A HL 45
FE . SR R iR R IR I g 2 PR BE A R R R AR

2 #R53%®

2.1 AEARBEREFHMEETNEBEEERESH BT BMELE

A HL M BB T8 W 5 40 1 o A SR R Ak A R S 1 e R R L S A R R RIORT A L B RE R R
A B A 45 W A 5 RE R P SR B DI 3B 4%, 6 B 05 (C>10kH) R, — 3 4 AL BROAR 1 3% 7 1) A8 Ak, 30
Vi T RN SO AL AR AE K ZE AR (<C10H2) F L 3R A AL 9 A B IR RS sh 5 e f SR L s
DA 5 15 5T PRLAE 3R 5 | 1) A B BRE , AR BIF 9K A FE 1k Hzo A L SCPE AR 1) L SO JE 5 4 H R
BCIE Vb o PR 0 5 A F B8 ) A R A0 R DR A — S B [ S [ e R T o A BRI B R A
HHCEE 3 Fros A AR FE AR AL an Al 4 B

100 —0.5mm B
—-—-1.0mm BE
F  eeeees 1.5mm BB
sk - - -2.0m1;1 EE
70
¢
j*: 60 |
E 50

40

30

20

0 2 4 6 8 10 12 14 16 18 20 22
REFRESE/%

P 3 7S [ 2 S8 B A o JORT B 2 °F A v o B

Figure 3 Dielectric constant change under different carbon black mass fraction and thickness
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Figure 4 Dielectric loss changes under different carbon black mass fraction and thickness
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Figure 5 Change of fracture strength under different carbon black mass fraction and thickness
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Figure 6 Elastic modulus changes under different carbon black mass fraction and thickness
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Study on Preparation of Carbon Black/Silicone Dielectric
Elastomer Composite

XU Ting-ting, LIU Qian" , TAO Shi-jia, LU Ting-ting
(School of Textiles and Fashion . Shanghai University of Engineering Science . Shanghai 201620, China)

Abstract : Silicone rubber dielectric elastomer has attracted wide attention in the field of dielectric elastomer research due
to its low modulus, fast strain response., high rebound rate, and wide temperature adaptability. They have very broad
application prospects. However, it has the disadvantages of low dielectric constant and small amount of electric
deformation. In response to this problem, this study uses silicone rubber as the matrix and carbon black as the filler. The
carbon black/silicone rubber is prepared by controlling the variation range of the carbon black mass fraction within 0% ~
20% and the thickness variation within 0. 5mm~2mm. Dielectric elastomer composite material, and test its mechanical and
dielectric properties. The results show that adding carbon black filler to the silicone rubber matrix increases the dielectric
constant and keeps the dielectric loss in a relatively low range by changing the mass fraction of the added carbon black.
When controlling the thickness of the material, it is found that when the thickness is 1. 5mm, the fracture strength of the
composite material is relatively large, while the elastic modulus is relatively low, which is conducive to the deformation of
the material.
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