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Abstract: According to the development requirements of Electroactive Polymer (EAP)-based flexible
and intelligent devices, the positive/inversive electro-mechanical properties of an EAP film and its e-
lectric power generation were proposed. A carbon nanotube-based flexible film electrode was fabrica-
ted on the EAP surface by using electrostatic-induced self-assembly technology, then a flexible sensing
device was manufactured. The sensing characteristics for EAP under finger-bending gesture and a ped-
al touch test were investigated. The morphological observation by a scanning electron microscopy
shows the carbon nanotube film to be high strength, dense and random network structures. The
measurement of finger-bending gesture illustrates that the output voltage peak is in the range of 1. 2—

3.7 V under finger-bending angle of 15— 90°, and also indicates the high linearity between output
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voltage peak and finger-bending angle with linear correlation coefficient of 0. 9951. Furthermore, ex-

perimental result of EAP film device under the pedal touch shows that the output voltage peak is about

1 V with advantages of swift response and good repeatability. This work can provide the theoretic

foundation and experimental supports for EAP-based electronic skin and tactile sensors.

Key words: electroactive polymer film;flexible device; carbon nanotube; finger-bending gesture; tact-

ile sensing
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Fig. 1 Sketch of posive/inversive force-electricity

characteristics for EAP
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Fig. 3 Fabrication process of carbon nanotube film as flexible electrodes



% 8 )

KA AF R T I R SRS R S O 4 Mk B e SRR 2155

SR FH LI S 1 20028 Tk 8 Bl 8 R A
(PDDA/CNTs)s IFF , 2R FH 6 G 98 B 430 1R 2
AT AT 4 A B RS L Ve 3 & 3 4 0 7 i el
(FE-SEM S4800) WL% B i 2% 1 i oW IE 5t . SEM
HL - AR T R 2R 1T 2 TR0 i L RS 5 KV, i
KAEE N 20 000,315 SEM F& 55 ML 45 SR &l 5
i R AR 2 E 40 2 pm, RAFLER KW,
TR AN KA TE 1A 20 2 22 J2 0 rh AR 99 0K A8 SR 19 %
KI5 A AR A WL Y BB 254 R
S5 77 v Al T B AL B 40 K A5 I 4%

Carbon nanotube film electrode

W«M\- PDDAH)-

Bl 4 EAP J 88 M 28 1 45 0 s 2 A
Fig.4 Structure sketch of EAP film-based flexible device

Bl 5 BRKE TN SEM HOMLIE 5
Fig.5 SEM of carbon nanotube film

4 FBRERL 5N

M &S T REY — BRI LR F Ak
ol 7l 4 KA T R R VR EAP R PR AR 1
HEEMR SR 30 mm X 12 mm X 28 pm, A % 4
HEH e =12, REMSEE LN 12, 86, 1§
ZHM 1,37 nF, 2000 & M K 48 )5 B 50 SR
EACRETERAF S I A BT FEAL, RESR N

10 Hz, EAP VMBS EE IEH T HET
HEL P 3 T 7 A W A HRL AT L 28 F R EOR A8 T A
H MR TR A ZR AN 6 BT, R R AR A Y

HL i B AE FE L 23 e IR B — AN A L 2 S5 R 0
PR B T L i Y 58 T R0
2.5
2 /ﬁﬁﬁ';ggi
1.5
4 ! {g::r?;faiion
5 0s
0
0.5

0 5 10 15 20 25 30
Time/ms

Bl 6 EAP 2k W7 IEES 2 1 7Y i e il 48
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under different bending angles
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