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A study on the piezoelectric characteristics of PMB-PZT ceramics
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Abstract
In this thesis, specimens was manufactured in general method annexing PMB-PZT system ceramic,
and the following conclusion has been deduced. In XRD, the crystal structure of ceramic has the
tetragonal structure which is close to rombohedral structure, and consequently the specimen
characterized by MPB was manufactured. According to dopping with xPMB, electromechanical
factor(kp) little is changed. kp was maximum value 23.37[%] at xPMB 0.03[mol%]. mechanical quality

factor(Qm) was maximum value 237.04 at xPMB 0.03[mol%].

Key Wecrds :

LA E

BaTiOsAl 2t 2o A A o] WA olg g4
9 sZBavlolEAe ¢AAA BI AFsL @i
g o]FolA girh YHEAEL o8& o7 AxE
o] A&siEAY d&3e Wol ZHA Ut AL
slo] 7teA-E BoE H Jaffe S[1]o) 93 o7
4E°l EASn e A3A 99MPB : morpho
trophic phase boundary)ollA gHAEAe] 43
Pb(Zr, TDO[PZTIA Alet=27F A= 7R
T A7 XD QUth =§ PZTH Mg9g2g 7)
B 24og ga &Pl me A FHE EAo
gEE BEES HEAY A 3429 ABO:HH
9 B HlRZBEACE Tz HFTEL nLAA

L2254, FREY ¥ AHEAH T Adse

* AN ER Ar)Feta)

. BEX7|508 Ar=

DASEYA FHEE)
(RUAFHA ¢ =3F dAdysw
E-mail: e981056@lion.inchon.ac.kr)

Electromechanical factor, Mechanical quality factor

AT &2EA o] FoA Aot

FAELY SEEk2 GHEA2E YEHA B
okoltt. YAEWAE YHEAHE o) 8% Ay
ZAE BT 471N gAEHold BHA Y}
1A 29, $8, Bv 48E& Po} ¥]EY(strain)
o] 471" ARA AR el A& FYATE @
S geT AR EZA TP AMEI
o HF AdAEWAAE TESY 48 - FZ7} 7}
Fkm F&7F AdEtts RS A n A2l

e dEe] AEAYEoR JHEAAS K
st & 5 Ao HAFES fx¥E gy
2835 ger A ALNFEYIE o] &3 W
HEo] grielnt

2 d7AME YREEA2Z AHFPF AzE A
date] 849 71282 A4nz @ gAE
o AHIEJ2 valy & sYuE 2a
Rem &4do] 79 Yok HIdE HRFAMNY
IDl BaHol d2 AAZ don, 53 o/F§
927], FU4 A2, xEZPC Tl AEHE 3
YFAE FAEW2TL fEstelet gagn.

- 806 -



wgEi B dFdMe 2&E9 ANEE AE E
oz 43t GAEA o] $47 xPMB-(1-x)
PZTE 718 242 AzsYcH3] Az AlHd
thale] XA ARAM 9% HA FZEN E ¢}
A& nFste YSEWAE A9 JMe4E
d7atazt o

[
EAE

2. Al wy

¥ Agdiaes xPMB-(1-x)PZT(x=001, 0.03,
005, 0.07NE AH3e INAPYSE AHE AR
sl HAHHL AMSsld HFS F EUAA
OlHES EAE Fd 24437 5 140hpm]ez2
EF 2459 100CTAA Ad2AD F g5 A
e ¢FuY fEE £4F F 479 =M
Yol A7l2oA 80CTE 24 B¢ 23 sh4dhsd
o

&7l B ARE #2E B33t 200mesh®
sieving 3t Q=& wdstA & F Hdu R PVA
£Ag 2lwt%] TS I 945Y F¥(012mm)
o 15[g]® $3 1llton/em’]1e) APoz FYaigivt
AL 3% TY FEE AEst9 1150, 1200,
1250[Clell A 2A17t B¢ AZAssc)

2Ze) ggd A¥E 4 1llmm] ol Avls}
o ¢E F HAFE YyAFYon, DC 30[KV/en]9
AYS 4087 A7ssld EFAZ F impedance
analyzer(HP-4194A)& AH8-3t 4AE4 S 543}
4.

3. 83 2 @
31 8T uE
aY3-1e A£FLE 1200TeA £Eg AW
XRD €4 Zjs 3d FHojnh. AlHEo] AWty

og ote] FHEAAAN J7hE AWAA TZRE
7ARa gleol 24 HEH AAA 249 548 A
= Ado AZHJYLSE ¢ F Aoy (110), (11D,
(200), (201), (21D¥e) Hg3te FF =7 Jehg
3 0] BHAANEMAN BlmE LFo| & ojFolH S
< 4 #

AtH oz wuke B 9§ peakEeol FEH
2 ¢ko} PMBE PZTd ¢d 1n88%0e Aoz 1
Si=3

(110)
=
7
g
(o]

Q07 mol%
D P © 2 @
2THETA @)
a2y  3-1. xPMB-(1-x)PZTA Alge XRD

pattern
(x=0.01, 0.03, 0.05, 0.07 mol%)

32 YNMSH
D AZNA d@dAs
a9 3-2% 2Z2E 1200[Clel X xPMBY 24

n
sinlerng temp..  —4— 1200T

0

[l 03 as o7
PMBLmoi%]

g 3-2. xPMB-(1-x)PZTH Algt=le] A717]A

AgAFkp) (x=001, 003, 005 0.07
mol%)
o 22 AR AZNANA AFAS(kp)

v“ Aotk x& F7Hgel w3 Ar71A 2
gzt F7HE AV A9 Wt glol vEk
=0.03[mol%]eI A kp¥ 2337[%]1& Row 3
rﬂak—z— yveE

~ 807 -



2) 71AH FAAS

19 3-32 71AAH EFAAFQmE UErd Aol
o Z1AH FRAASE AUA MEA AlE YR
Al BAEHE 7IAAH £49 H4E FITH4] xS
FHETE Qme Hitygoz ZFrstE FAHE YE
Aok x=003Y o 71413 FAAFE 237.48 29
Hdzgk-g bl

o] A#AR n|Fo] B of, xPMB-(1-x)PZT(x=
0.01, 0.03, 0.05, 0.0MA AL xo] TEFo] o}

ALE A7A ARAFkpE ¥¥Y € B
oh2EE F2AA B9l dA &FHol7] W&

kb 4% 37H5ta, Qme FaHE oz wud
o.

ao

snterng temp.. 4 120T

o
(3} 03 os 07
PMB[romk)

ad 3-3. xPMB-(1-x)PZTH A9 7AH ¥

A A%(Qm) (x=0.01, 0.03, 0.05, 0.07
mol%)
4. 8 B
2 d9F9Me xPMB-(1-x)PZT(x=0.01, 0.03,

0.05, 0.07 mol%)Al A2t= o] FHEAE YniLgH
o2 Azste nAY Ao, g} g FES ¢
At

L ARTZENAME 4319 SAARA 7t
T AYAA F2E HAI o AEA 99
(MPB)ZA 9 §4& 7HA& A¥o] AzHAL
w] xPMB9 2§ 3Fo] AFHA 7= FA 9

[ -
e TT

ot

Aoz YEo

2. A7171A AEAS(kp)= xPMBS 24 w
g oft WEst glen, Hoige x=0.03

[mol%]al A 23.37[%1& “EFWT)

3 7144 EFFAFQm)e AwrHoz
Ro B Uelhgton x=0.03 [mol%lY
A #Hulgk 237.042 B HT xPMBe
Wy Jgg X Aoz Er

F7hehe
g3
3§ 3Fo]

°]4 o2 PMB-PZTA Azt=le] $AEAHS 1
o A, YREALE 222 AN £F LR

E ¢HEA ¢ HAAHNE HsFAY Alge] A
PR E HEA ] $T 222 Ads
g ¥}

s

{11 B. Jaffe,“Piezoelectric ceramics”,
Press, pp. 140-142, 1971.

2] 23 %, ¥ 2, 59, “&¢d A7y %
o] 8", AINARMET S A, A53, A12Z, pp.

1-6, 1999.

(3] ©1%-%, 4%, AdA, AP, “[Pb(AlosNbos)
Oslx - [Pb(Zros: Tioa)Osh—~Ale] 34 2 A
SA401), A71-dAAR3 A, A54A, #2ZF, pp.
78-80, 1992.

[4] IRE Standards and Piezoelectric Crystals(1958),
Proc. IRE, Vol.46.

Acadamic

- 808 -



