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A Study on the Properties of the Low Temperature Sintered Piezoelectrics
for Actuator Application
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Abstract

In this study, in order to develop the composition ceramics for multilayer piezoelectric actuator,
PMN-PNN-PZT ceramics were fabricated using Li2COs, NaxCOs, ZnO as sintering aids and their
piezoelectric and dielectric properties were investigated according to the Bi substitution. Bi substitution
induced grain growth and increase of sinterablity. And also, Bi substitution suppress secondary phase
due to the liquid phase sintering effect. Bi substitution enhanced electromechanical coupling factor (k)
and dielectric constant (g;). However, mechanical quality factor(Qm) was deteriorated. At the sintering
temperature of 870 T and Bi substitution of 1 mol%, density, electromechanical coupling factor (kp),
mechanical quality factor (Qum), Dielectric constant (e;) and piezoelectric constant (ds3) of specimen

showed the optimum values of 7.878 g/cms, 0.608, 835, 1603 and 397 pC/N, respectively for multilayer
piezoelectric actuator application.
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Fig. 2. Density of specimens according to the
Bi substitution.
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Fig. 3. XRD pattern of specimens according to
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Fig. 4. Electromechanical coupling factor of
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substitution.
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Table 1. Physical properties of specimens.

Sintering Bi Density K dy3
Temp. [C] [mol%] [giem’] v G o
0 7876 1488 0598 1064 367

0.5 7875 1562 0600 870 379

70 1 7878 1603 0.608 §35 397
15 7.866 1639 0.567 680 391

2 7.852 1677 0530 612 362

4. &2 B

2 dyoae Aed 459 289 A5AE
7H%°}71 H3te] 53 FHAEAE Bol:
PMN-PNN-PZT Algtg 2o LixCOs,  NayCOs,
In0E AExAR A7t AH24xd gow,
A H FHEAE ALY Hstd Big A-site

of A#ste 1 AAE BFF GEH 2E 2

2s 9t
1 EE A2 8710 €9 242EA 78 g/cm
e WEF e @A a4 H9r)
2. Bie) A& AAg ARARYe] PFatol

& AR,

&7} 870 Td
A7d=1603, #1717

235

A7) AR A BEI =EA], A218 A3E, 20083 39

ARARAS-0608, 71 AREAAF=83%5, A

4% du-30TpC/NeE AHe] A%E AT
rAPNE

o w=EE 20078IE AR (LAY

Aoz FRAAWSEAS WuF FURLF

A7u] Ao o8 AUt ol BA=HUG

(1]

(2]

[3]

(4]

(5]

(6]

B4, oldE, o, o]k
T+, AL, “MnO; #H7bl @
PCW-PMN-PZTAHztg} 29 #3 #
A7, ANARARSEH=EA, 189, 2%
136, 2005.

F33 o)AE, WES "Pb(NiysNbs)Os X Ehol
W2 A2 Pb(MnysNbzs)Os-Ph(NisNbys)
03-Pb(Zr, THO; Mtz 47 9 3 547,
AN A=A BotE] =X, 194, 13, p. 35 2006.
M. K. Raser, "Phase diagrams for ceramists”,
America ceramic society, Vol. 1, p. 126, 1964.
M. K. Raser, "Phase diagrams for ceramists”,
America ceramic society, Vol. 1, p. 322, 1964.
B. Jaffe, W. R. Cook, and H. Jaffe,
"Piezoelectric ceramics”, Academic Press, p.
154, 1791.

Y. Xu, “Ferroelectric materials and their
application”, North-Holland, p. 135, 1991.



