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Abstract: In this study, in order to develop composition ceramics for Acoustic Emission (abbreviated as AE) sensor
application, the PZT system ceramics was fabricated by conventional solid state reaction method. When x=0.48, the
density, electromechanical coupling factor(k,), piezoelectric coefficient ds; and piezoelectric voltage constant gsz; of

the maximum values of 7.857 g/em’, 0.51, 190[pC/N], 52[10°mV/N] were obtained, respectively, suitable for AE
Sensor.

Keywords: Acousic emission, PZT ceramics, Dielectric and piezoelectric properties

Attribution Non-Commercial License  (http://creativecommons.org/licenses/by-nc/3.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any
medium, provided the original work is properly cited.

TE EY FRT PP ANUTL SR, dEste
1. M B A S22 tiEZo] 90 ol Adste A=
77 e D Q). 12joe MeiMu|So] nsste
2] AR50 Z7io weh MPMuSo] 371 5] MPMuISo] 1A glo] LYHL ARy Awg
A ojo] Tfeh o ATl #go] wobAlaL QT flsko] oge] M Mz Av|de] feiAld Y]
FESF, AHZH A BAE= AVUAY AL & T PR AR S ] Aol dAl A
of AMYL A4olHM MAZtoR Wi &
a. Corresponding author; juhyun57@semyung.ac.kr 7le9] 7iEol B ﬁ:rlJ b 28] Hal ok olh
AeAdul o] A2 ool ot arha FAIHS
T o OponAvues sl disriased iy s s of the Creatve Commons 217 G101 Q1 maflof) o] 27]7kx] 2 EA|2 o]
=]
=

4 oltt [1-3]. F2gele] oy Mehgozt AR



A7) A A A 5.8} 3] =

41 7 &4 Sl digh APEEEy FEYd
dstd, 2gnr EAAIERH(UT), 57 ZAHECT)
S 98 7IA] AP EYE0] o] 8=t T2y Fefo
YHEs2 dEoly 2 59 AFE0] A o
So F71E4AYE Ty, de|e] &5 Aol A4 % A
o] 7hssiths ©A&E JHRL Y. TEfA Ths &
A o, Xdo] AAIZte g Jhast AAEE0] BQs)
. Z| o= AHAdu|oA BE™ £ dEHE
Zo|A &3 ¥&E(acoustic emission)o] ZFHES &y
Aot ST EHold BA BHolY YRl I
A 2d45A0| Aoy HEAQl Fo| AL o,
3 o|APE &dus WEE= dAolth [4.5]. ol
3t 5402 FA57] ofy¥d AMEUFolA Z3PE
= OAIARD s digh ES dotdl= MeAld
ojly 5/d4%Ertel o g olg= #ub ofye} UvtA
or 49 x|t Z2 v|my HAKnon-destru
ctive test) W¥l &9 shuoltt [6]. AEAIN = AR
IgEoh oy Ado] &8& Wol] st oy, %

(o]
570l 2omg, fLRgoly A Ao FElo]

Y7} 7Pselths AR 7IAE 9lrk AEAIA 9

el wgute A71AQ AER WISt ZdAlant

A xRt GRNZUAS AT olrk QEA
E

2t A= AEAIAS] Fopse
Sste 7MY Sacth 240t

metA 2 dode fatt e S48 A AE
AL =S st uAt PZTA
Zr/Ti §isto] whg AlEZ AAfstaL, 2o ohE 574
= ZARStLAL gt

re

@S ool myAe AHgstel stk

Pb[((Zno gNio.2)1/3Nbz/3)0.1(Zr1-xTix).9]03+0.02MnO;
(x=0.47, 0.48, 0.49, 0.50, 0.51, 0.52)

99% ol’d9 +=E "M+ YE8E
10 grtx] ALstgion], ol ES Balmjz 2447t
¢ Al23Yo} &2 ARE-sho
Bt A|lg2 80° COﬂH 12412 AR & AR
S 800°CollAl 2A]F 5t shastlet. stas Ala+s
AZA%R) (0.2 Wt%Li,CO3+0.25 wt%CaCOs)2 A 7}5}0]
2471t B Ay W Aotk £ 9 ®alsto]

A, A29¢¥ A8S pp. 466-469, 201611 8¥:

Azy = 467

2
i

Al2o] 5 wt%e PVAE Arist ¥, A 17
AFRsto] 15 MPa9] ¢taloz Aastgict.
o /\P?i% 600°CollA] burn-outs}o] PVAES EfY
950°Co|A] 2A]7F AAs5H9 Tt A& oo
FAE Aufstil AgdT2 iﬂ'?d nga‘g
600°Cof| A 10—%{ .
100°Co] AeE < W 3 kV/mm9]
ZF o17}5}o] ‘:‘:'-7\{3,] stact Bag

43 %  impedence analyzer
&3] Fuk4 3 impedence &
e £X35t91, LCR meter (ANDO AG4304)2 o]
gsto] 1 kHzo Fuppz gHede S4stion,
AlHEO] A W A EAMO [EEEQ Ao w2t 34l

g
in)
i

B rl ogh

19 o

5@_ =,
A

&S jo & E oox oY

30

LU &
rﬂl_ﬂ

o 2

AE 30&
Al 2417t
(Agilent 4294) o]

E

3. Zn ¥ oz

23 l(a)= 950°CY] AARToA A AH x
gol mE X BRRES Lekd ok 19 1(a)
oA Hols ZAXNE B AlHS AYPAQ] m2H AT}
O|E xS UEUIL, mol2Fg/4fos Hols 2
Aphe ot waE gt

e B
_§ [P U W o
Sl b
gl )
é’ J J\ L j 08
x=0.47
Diffraction angle[20]

(b) € A8 e
§ - — N xes
-E "\ x=0.50
= -

_é‘ A x=0.49
£ M
‘E ;v*¥¥_ﬂj\@ ‘‘‘‘‘‘‘‘ X048

T T T T T T T
42 43 44 45 46 47 48 49 50

Diffraction angle[20]

&

Fig. 1. Enlarged X-ray diffraction patterns of specimens with
X content.
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Fig. 2. The SEM micrographs of specimens as a function of

X content : (a) 0.47, (b) 0.48, (c) 0.49, (d) 0.50. (e) 0.51, and

() 0.52.
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Fig. 3. The density of specimens as a function of X content.
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Fig. 4. The electromechanical coupling factor(k,) and
mechanical quality factor(Q,) of ceramics as a function of X
content.
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Fig. 5. The piezoelectric constants d;; and g3 of ceramics as
a function of X content.

Table 1. Physical properties of specimens as a function of X

content.

x ::’:..:1‘: da; [pC/N] lm-xg“::.- N K Qm
047 7.817 185 45 0.50 1445
0.48 7.857 190 52 .51 1554
0.49 7.822 175 51 0.48 1620
.50 T7.817 165 50 0.47 1854
0.51 7.816 156 S 045 1801
0.52 7.813 142 45 044 1954
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