RAINBOW ¢t%& o

BRI 2o 204 AU E =2

ool o H=2 =4

WEE 42, ololN, xjojy, HEs

2e7isd

Processing and Properties of RAINBOW Piezoelectric Actuator
Jong-Hoo Paik, Eun-Kyeong Lim, Mi~Jae Lee, Mi-Jung Jee, Byung-Hyun Choi,

KICET

Abstract

RAINBOW(Reduced And Internally Biased Oxide Wafers) are a new class of high-displacement,
piezoelectric actuator produced by selectively removing oxygen from one surface of ceramic using a
high-temperature chemical reduction process. In this paper, RAINBOW composition of 0.4Pb(NigNb

3%)03-0.6Ph{ZryTi1-x)Os were prepared. Its dielectric and piezoelectric properties were investigated in the
vicinity of MPB. The strain - electric field characteristics of RAINBOW actuator were significantly
improved comparison with the conventional bulk actuator.
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38 1. 1250 TolAM 24 2ZFE 0.4Pb(NigNb
%)03~0.6Pb(Zr,Th-x)038] XA 3IdHgH,
(a) x=0.39, (b) x=0395 (c) x=04, (d
x=0.405, (e) x=0.41.

Fig 1. X-ray diffraction patterns of 0.4Pb(NixNb
3%)03-0.6Pb(Zr«Ti;-x)Oz sintered at 1250T
for 2hrs, (a) x=0.39, (b) x=0395 (c)
x=04, (d) x=0.405, (e) x=0.41.
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a8 2. 04Pb(NigNbz)03-0.6Pb(Zr«Ti1-x)034]
SEM Ad, (a) x=0.39, (b) x=0.395, (c)
x=04, (d) x=0.405, (e) x=041.

Fig 2. SEM micrographs of 0.4Pb(NixNb
3%)03-0.6Pb(ZryTi1-x)O3 at (a) x=0.39, (b)
x=0.39%, (c) x=04, (d) x=0.405, (e) x=041.

- 570 -



29 2% 1250TCAA 241 &ZE PNN-PZT
244X Zr/(Ti+Zr)el W& FAbdx @3
(SEM) AtHE2A4 2ge] ek ule}l o] A A
oz HE Y7ol 2 - 3m A=Z 4T 2A

s vehiden, I=EEE 4AF}A e
Ag & & ok
805
5000
4500 F p——— . 800
4000 1 / 4785
3500 F /’ g
- . 4 7.00 é
3000 - o b3
{785 3,
2500 [
00 | T 4720
N S ; L 1778
0380 0395 0400 0.406 0410

Z¢ 1 (Ti+Zr)
2d 3. Zr/(Ti+Zr)el W& F3d e 4%
Fig 3.. Dielectric Constant(€r) and Bulk density

of PNN-PZT with the Zr/(Ti+Zr) content
ratio.
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Fig 4. Electromechanical Coupling factor(K,) and
Mechanical quality factor (Qum) of
PNN-PZT with the Zr/(Ti+Zr) content
ratio

AAH EAAFQm)E Zr/(TivZr)7b 74
of @2t 43 F2aAr, 040=GAA HA
gg veuded, o ojdelA =A%kt
Z7tete Age Holn oy, ANFHoZ 9
o)gte) L e YEruATh

760 320
850 |- N - 300
O
€00 & A - 220
550 | \
= 4260 &
£ £l
£ s} o
0 o
° {40 35
X450 r — g’
> {20 2
400 |
- 200
wl <
180
200 L L ) - N
0.380 0.385 0.400 0.405 0.410
2r/(Ti+2r)

ag 5. Zr/(Ti+Zod) wpg A4 (dss, da1)

Fig 5. Piezoelectric constant(ds, dz) of
PNN-PZT with the Zr/(Ti+Zr) content
ratio.
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Fig 6. Optical photograph of RAINBOW actuator
depending on the reduced temperature.
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Fig 7. Average displacement characteristics of
RAINBOW actuator depending on applied

voltage.
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