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Experimental Study on the Characteristics of PVDF Film Sensor/Actuator
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This paper presents an experimental study on the characteristics of a piezoelectric polyvinylidene
fluoride (PVDF) film. The film is bonded on a thin stainless steel beam and works as a distributed
sensor or actuator. The sensing and the driving characteristics of PVDF are studied experimentally.
The results obtained show that the PVDF can be used both as an effective distributed sensor and
actuator for the control of flexible structures. It is also found that the PVDF shows significant
nonlinear characteristics particularly when used as a sensor, which leads to an understanding that
the nonlinear characteristics of PVDF should be taken into account in the design or the operation of

a piezoelectric distributed film sensor.
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Fig.1 Configuration of test piece.
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Fig.2 Experimental set up of (a) sensor and (b)
actuator system.
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Fig.3 Free vibration response measured by (a) gap
sensor and (b) PVDF.
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Fig.4 FFT analysis of the data given in Fig.3.
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Fig.5 Tip displacement and PVDF output for the
arm driven by base oscillation of frequency (a)

3.13Hz, (b) 6.02Hz and (c) 36.5Hz.
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Fig.6 Frequency response of PVDF sensor.
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Fig.7 Tip displacement of the arm driven by PVDF actuator. Frequencies
of applied voltage are (a) 1.0Hz, (b) 2.13Hz, (c) 3.07Hz, (d) 6.15Hz, (e)

8.05Hz and (f) 11.9Hz.
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Fig.8 Frequency response of PVDF actuator. (a)
Amplitude; (b) phase.

K8 EPVDF 277 F ax—7 EUTHEALISS
DY DRSS JURHER LR T, K (a)
IENEBHEICX Y 513 b emDiRtE, & (b) 320
FUFEERY . B (a) &b, SRR 1 KREHRTR
B TR D RE S, ERIRERD SEINS &
HUNS LB EDOND, Fie, K LTRSS

IS OO EINEEOE B 2.1Hz LU 3.1Hz
DOt T RRREARENC & DRI D3NS L T
% (PVDF OREFDVNIUHENIEEDRE K
o 1/2 XU 1/3 58 TiE PVDF TOERBIE
BN - ZDHETEIIO 572D FHEIEREY S
I v 7 REBHRTTITD EEAEIREDIARECEED ©
h3), T5IZE (b)) &b, 1 RESIRSEEE AR
12 0°H5 180°NEEBUEALL THB I Eovbhd,
DI IAHESEEIL L B2 &, PVDF O
SR IERIT NI N EAR LT 5,

4. ¥ B

PVDF &7 4 VLD 9B LU T
F ax—5 EUTORBARTTIIUBETEAT - 70 35
NIRER BT HERD L H TS,

(1) PVDF {ZANRBED 2 fER0F 3 fEnErminak.

(2) PVDF %53t o4& UCHERT 258481
TGS AZR L, RO 1 REFIRSET
BETHERT 2008,

(3) PVDF &5 MT 7/ F 2 -5 ELTE
BT 554, BEOHERREREIIEETE 2,
¥, RO 1 REFREHECIT R LHoEE
REED 1/2 KX 1/3 OREEE T IEA —
TUN=TRRT 7 F 2 T—F EUTORREN
AfEETH 5,

2 E XK

[1] Tzou H.S., Journal of Robotic Systems, 6-
6(1989), 745-767.

[2] Tzou H.S. and Tseng C.I., Journal of Sound
and Vibration, 138-1(1990), 17-34.

[3] Lee C.K. and O’Sullivan T.C., Journal of
Acoustical Society of America, 90-2(1991),
945-953.

[4] Hanagud S., Obal M.W. and Calise A.J.,
Journal of Guidance, Control, and Dynam-
ics, 15-5(1992), 1199-1206.

[6] Gibbs G.P. and Fuller C.R., ATAA Journal,
30-2 (1992), 457-463.

[6] Collins S.A., fit 5 4, Journal of Guidance,
Control, and Dynamics, 15-2(1992), 396-
403.





