[ 3

) et sshs A

Korean Journal of Materials Research
Vol. 1, No. 2 (1991)

PLZT B 715 HEE

o] &3 Aty ool o] E

= %] 0 = 0 2 =% 715 * & 2] *
|52 7, e, SR AEA AEA
Yol Fcl Bhw Fuwboh 8 A 8 sty
sarabebsl gl el ROl R A

AT A e e e ol o sheel

Ceramic Actuators with PLZT Functionally Gradient Material

Seung Chul Choi" °, Han Soo Kim"
“Dept. of Material Science and Engineering, Ajou University

, Jeong Ho Sohn*, Hyun Jai Kim*, Hyung Jin Jung*

* Inorganic Materials Laboratory, KIST
+ Frontier Chemisiry Laboratory, RCAST, The University of Tokyo

= £ SHd acwator® A% W2 Helo Qdus Miste], 11 B = N
actutori= Al 0% LAEo gt oA Aoty & Aeoj Hapi tﬁo}‘ FAR-M -1 T S =

<, &
(A Aetvl F. ol#d Fule] AH= HAY 7l% A E(Functionally Gradient Materldl FGM) 2} E+¥)

%q.ﬂq.]% NEg A4dstr) e AudAded NdE wdste], FGM3lol slojx] A Fo) o
g aldel walE byl 98] (Pb, La)(Zr, TDO AN A Mi thi Aetvlze) z4s ddsqdo)
B%C,%H}Jiﬂﬂ ol At viss® PLZTw oF 20umA ol £35S P4 sk A 2
B ohA A ddoh BAr vl AlRelAel KA 8l b Bl oy BEAL 5 A% 2A4E 54 A
olo] & YRR th Q17 Hgtel whit strainBA4 L HAwbAon w9 Ao 5A R Zrisige

A3 =AU ZoA A H-ARHAY 2 AA KA S B vsEEle e 4

Fol Mool T 4usk WS FHHA

Abstract In PLZT system, a new rype of material for piezoelectric actuator was developed and its prop-

erties were investigated. This material consists of thres layers . a piezoelectric ceramic layer, an
interlayer which composition changes gradually, and ano*her piezoelectric layer. This kind of material is
called Functionally Gradient Material(FGM). The composition of these layers were selected from the
(Pb, La)(Zr, T1)Oy4 system through the concept of material design. Sintered FGM at 1300°C, 2hr has an
interlayer of about 20um with no distorted damage. Dielectric and piezoelectric proverties of FGM show
intervalues of each side composition. The strain-voltage characteristics in FGM system was improved
comparison with any single composition. Especially, the FGMs were fabricated which has high
piezoelectric-low dielectric composition and low piezoelectric-high dielectric composition. The properties

of both FGMs were significantly improved.
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Fig. 1. (a)Concept and (b) function® of Func-
tionally Gradient Material.
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Raw Materials ( PbO, Laz03, 2r0z, Ti0; )}

Mixing t--

Drying

- Wet ball milling, 12h
100°C, 24h

Calcining - -- 900°C, 2h, 5°C/min

B

Pressing

- 1200~1325°C, 2h, 5'C/min
--Ag paste, Screen Printing
(600°C, 10min)

Poling } so- -0+ 25°C, 3.5 KV/mm, 30min

Measurement
Fig. 2. Flow chart of experiment.

Table 1. Composition of the PLZT Specimens
Pb, La(Zr.Ti ), 1\,’4)03

Batch Composition{mole ration)
PbO LazO'; ZTOz TlOg

A (7/60/40) | 0.93 | 007 | 0.60 | 0.40
B(11/60/40) | 0.89 | 0.1 | 0.60 | 0.40
C (7/65/35) | 0.93 | 0.07 | 065 | 035
D (7/70/30) | 0.93 | 0.07 | 0.70 ' 0.30
E(10/70/30) | 0.90 | 0.10 | 0.70 | 0.30

Specimen

Table 2. Composition of the FGM Specimens

Specimens  [Composition{La/Zr/Ti mol ratio)
A/B 7/60/40 — 11/60/40
A/C 7/60/40 — 7/65/35
A/D 7/60/40 — 7/70/30
D/E 7/70/30 — 10/70/30
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Fig. 3. Bulk density vs. sintering temperature
of the PLLZT specimens.
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Fig. 4. SEM Micrograph of Fracture Surface for the PLZT Specimens

(a) A(7/60/40) (b) B(11/60/40)
(d) D(7/70/30) (e) E(10/70/30)

(c¢) C(7/65/35)
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Fig. 5. Bulk density vs. sintering temperature
of the FGM specimens.
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Fig. 7. Dielectric constant vs. temperature for
the PLZT specimens.
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Fig. 9. Strain vs. electric field of PLZT A, C and FGM A/C
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