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Processing and Properties of RAINBOW Piezoelectric Actuator
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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 actuator materials of 0.4Pb(Niy
Nbz)O3-0.6Pb{(ZrcTi1-x)O3 ceramics were prepared. Its dielectric and piezoelectric properties were
investigated in the vicinity of MPB. The piezoelectric properties showed the maximum value of &r =

4871, diz = 610 (107 m/V), dar = -299 (107 m/V), ks = 71 %, Qm =

70, in 0.4Pb(Ni;Nbs)03-0.6Pb

(Zras Tise5)03 composition sintered at 1250 C. The strain - electric field characteristics of RAINBOW
actuator were significantly improved comparison with the conventional bulk actuator. The prepared
RAINBOW actuator showed about 390 m/100 V displacement.
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Fig. 1. Experimental setup for RAINBOW
actuator tested.
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a3 2. 1250 TolA 2413F 223 0.4Pb(NiyNbz)
03-0.6Pb(ZrTh-x0s8 XA g AHHE, (a)
x=0.39, (b) x=0.395, (c) x=04, (d)
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X-ray diffraction patterns of 0.4Pb(Niy
Nbz;)O3-0.6Pb(Zr Ti1-)Os sintered at 1250
C for 2hrs, (a) x=0.39, (b) x=0.395, (¢)
x=04, (d) x=0.405, (e) x=041.
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38 3. 0.4Pb(NigNbz%)03-0.6Pb(ZryTii-x)039]
SEM A4, (a) x=0.39, (b) x=0.395, (c)
x=04, (d) x=0.405, (e) x=0.41.

Fig. 3. SEM micrographs of 0.4Pb(Ni%Nbsz)
03-06Pb(ZrTi1x)0s at (a) x=0.39, (b)
x=0.3%, (c) x=04, (d) x=0405 (e
x=041.
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Fig. 4. Dielectric constant(eér) and bulk density
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Fig. 5. Electromechanical coupling factor(K,) and

mechanical quality factor (Qm) of PNN-

PZT with the Zr/(Ti+Zr) content ratio.
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depending on the reduced temperature.
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