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Acoustic emission performance of the PVDF-based fluoropolymer piezoelectric sensors
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Abstract: To explore the performances of the PVDF-based fluoropolymer films using as an acous-
tic emission sensor, we systematically investigate the crystallization, dielectric, and ferroelectric
piezoelectric properties of the P(VDF-TrFE) films with different VDF/TrFE compositions and
compare them with stretched PVDF films. P(VDF-TrFE) and PVDF f{ilms are prepared by the
solution casting method. The wide range frequency dielectric spectrometer and ferroelectric prop-
erty testing system are used to compare the dielectric and polarizing properties of the P(VDF-Tr-
FE) and PVDF films in various electric fields. In addition, a sensor device stimulating an applica-
tion scenario of acoustic emission and reception performance is constructed to perform the pencil
lead break acoustic emission test. The results show that the P(VDF-TrFE) 80/20 mol% film has
a high residual polarization value (P,=11.4 uC « cm™*) under the 200 MV * m™' and piezoelec-
tric strain constant (d;; = —25 pC « N '), with the polarized piezoelectric film showing a good
signal response. The obtained waveform diagram interrupts the voltage of broken pencil led signal

reaching to 14 mV. Moreover, it has the highest T. point of 135. 7°C, referring to the ferroelec-

KRB 2019-10-23; ML HM B : 2020-05-26

P £& kR 3E . https://kns. enki. net/kems/detail/61. 1294. N. 20200525, 1421. 002. html

E&TH: BHEAARHREFRIIHE (51773168) :BEi 4 A AR = 54 R B H (2020IM-465) ; 74 4 i = K A A MR 55
A3 H (2019217814GXRC014CG015-GXYD14. 9)

FE—1EE: IMEWE . L LA RTINS HESGWHEMAERR. Email: 1912909770@qq. com

BEEE: IR . WL . 8209 . R FRASTEREYEM SR, E-mail: xiaweimin@xaut. edu. cn



206 PH 22 1 TR 2322 4R (20200 45 36 #5552 1

tric-paraelectric phase transition piont, which means that it has a wider temperature range than

other films. Based on the above P(VDF-TrFE) piezoelectric film’s sensitive response to broken

pencil led signals and the characteristics of high temperature resistance applications, it indicates

that the PCVDF-TrFE) is suitable to prepare an acoustic emission sensor, providing a reference

for this fluoropolymer material used in the piezoelectric sensor devices.

Key words: P(VDF-TrFE) ; dielectric; ferroelectric; piezoelectric; acoustic emission
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50/50 162. 3 60. 4 9.6 4.1 24.8 1. 80
55/45 159.1 61.6 10.9 5.9 25.2 4. 00
70/30 151.6 101.6 12.0 8.8 14.1 4. 20
75/25 151.3 118.7 14.0 10. 4 12. 8 5.00
80/20 151.1 135.7 15.2 11.4 11.9 14.00
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HEm PR 0 R 3 5 R R DR A P R A A AR
WLy e . 7R R YRR P(VDF-Tr-
FE)80/20 mol %I A s Fe iR ik 8] —25 pC « N1,

% 2 $iff PVDF fl PC(VDE-TrFE) BE# 1k 10 YR 5 1Y FE L0 A8 3 3% s

Tab. 2

Piezoelectric coefficient ds;0f stretched PVDF and P(VDF-TrFE) films polarized 10 times

P(VDF-TrFE)/

AEEZGEE(mV e m™ D) R HEB RN EE/ (pC+ N°D

mol % 50 75 100 125 150 175 200
50/50 0 —1.5 —5.0 —12.5 —15.0 —16.0 —16.2
55/45 0 —1.8 —7.5 —14.1 —15.0 —16.0 —16.2
70/30 —1.5 —7.2 —18.2 —22.5 —22.5 —22.5 —22.5
75/25 —1.5 —13.8 —17.5 —22.5 —23.5 —23.2 —23.2
80/20 —2.2 —13.1 —18.2 —25.0 —25.0 —25.0 —25.0
$iff PVDF —1.5 —7.2 —10.0 —17.5 —18.2 —18.0 —18.0
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2.4 P(VDF-TrFE) & B8 B /= & 5t 45 1%
JHEFE P(VDF-TrFE) il PVDF £ 41 [k 1 £ &%
i I 75 R SR USCPE iR N T A B TR RN RS B AR AL R
R T A DG 1 T A DG S B, R R AR R Ly R
L B g5 o s SR B S FL A0 A BA R 2 55 1 B
10 B SR AR e H AR IR AR I ) 2 7 A R B AL
PRI e e R L ST RE T . s BRI R & B
VR 2 SV BE M Ay, R T RO R MR g X
;i E R A B AP g L L AR LS 5 21 R
A IR A 0 HEL VK b (R e R o) A B e 0 LR,
TR RR LS FEOR BORE y o DRLIG SR DA A S
FZUSCPERE , W0 A0 S8 e A A RE Y R PR H B g s
KOBEHT dos Fl g KR,
g3 = ds3/es (2)
HEREYIET e WERR NEE T M e, , A
JEHER e, (IR D, dy BEBRESE.CHEE 2

5-

e e
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Temporal waveform diagrams of acoustic emission signals
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G W EA L PVDF B 58360 8 AH, AR T2 7+
PR AUERPERE. R AEAE VDF 514k 80 mol V6 Y
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A F) 15,2 pC o« em 2, P WAL L F) 11, 4
pC e em * @& THABFES . 7EH 125 MV « m !
Wtk Z J5, K18 T B R RN A W B das
(—25 pC+ N, [{ B P (VDF-TrFE) 80/20
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