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Study on lateral characteristics of dielectric electroactive

polymer cylindrical actuators
WANG Yong',GUO Jing’
(1. Changcheng Institute of Metrology & Measurement, Beijing 100095, China;
2. China Academy of Launch Vehicle Technology, Beijing 100076, China)

Abstract: Electroactive polymer (EAP) has a wide range of applications in real life. As one of its typical applications, the dielec-
tric EAP cylindrical actuators are affected in output lateral deflection force and lateral bending angle by the tensile area ratio of dielec-
tric EAP film, the number of winding layers of dielectric EAP film and the coating area ratio of flexible electrode, which needs to be fur-
ther studied to determine the law of action. In view of the influence of these factors on the lateral performance of the output of dielectric
EAP cylindrical actuator, a test device was designed and manufactured, and a large number of test data were measured through the con-
trol variable test. The action law of the influencing factors was preliminarily obtained by analyzing and processing the test data. The re-
sults showed that the output lateral deflection force and lateral bending angle of the dielectric EAP cylindrical actuator are all affected
by the tensile area ratio of the dielectric EAP film, the number of winding layers of the dielectric EAP film and the coating area ratio of
the flexible electrode. These factors have different effects on the output lateral performance.

Key words: composite material; dielectric EAP film; dielectric EAP cylindrical actuator; lateral deflection force; lateral bending angle
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JIAR A ) eIk BIK Sl 4% i A0 1 D ey,
o e S AR ASCOA T 5 2 Y ) 0 1) S A R
N R A 0 A o A A B s Ay o 4 00 3R
22 X 1 B AN B2, DR e A e ) e A
T, BRI G B, IR HOR A 2 4 IR
PRI E I 7 1%, AT BRI 1R 22 Y B2

Iolife s
E};

4
iR I

i
e f
4 R L R

Fig.4 Schematic diagram of test principle
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Tab.1  Spring specifications
PR 2848 /mm AN fmm K& fmm
1 1.0 10 100
2 1.0 22 100
3 1.5 22 120
4 1.8 22 150
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Fig.8 Measurement of lateral deflection force

PO A1) 25° £ 2

Fig.9 Measurement of lateral bending angle
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Fig.10  Influence curve of tensile area ratio of EAP film on

lateral deflection force
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lateral bending angle
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Fig.12 Influence curve of number of winding layers of EAP

film on lateral deflection force
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WL LR B R N D, A HU R EAP [
R BBl A T TR PR F A A B8 0 A 27 A
FEL S g DA T 5K 50 i G 00 1 PEBE L P Ik S B
A T AR VAR PRI AR 51 A 49 D DTG 162 31K 2l 4% i
A PERERE G, YR R TR IR LR 172
i, VRS S A L ) AR AR, A
AR g 000 0 P R 2% TR T /D

4 it

SCE LT F SRR A R B S S R, TR
ABEGE T 50 A v 5 EAP B T 9K 20 %5 i 1 00 )
PEREMI IR 2R, R e 224 F 8 EAP [ A2 3K 3l 25 19
HE . AR FHET R T — @ 3L al . e il
EAP [BI 4T 5K 2l 2 00 im f b : me g b, R %K
R ERE, MR TEE MG, B8 T
HL 8 EAP R4 B 3K 2 2% 76 A H R EAP Ry fif T AR

0.50
0.45} i%gé
0.40 —a— FIE3

z 035} R

fﬁ 030}

iE 025}

£ 020t

= 0ast
.10}
0.05}

0'0%/4 1/4

13 24 23 34 44
e e AR SR AT AR L A7)

P14 PR B URPR T AR LU 5] %o 00 1] i 2 3 #9522 o 2
Fig.14 Influence curve of flexible electrode coating area ratio

on lateral deflection force

30
—=— A=
25 —e— 5D
—— 23
a0l —v— A1 24
M20
&
E 15+
ol
=10t
5..
0 1 1 1 1 1 -
0/4 1/4 13 24 23 34 44

T RIR PR THAR LU 51
P15 AR TR PA T AR L A3 00 25 32 ) 5 ) i £
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on lateral bending angle
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