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Abstract . Functionally Gradient Materials(FGM) of 4.5Pb(Ni,;sNby3)0s;~55PZT and PLZT(10/70
/30, 11/60/40) were prepared. Its dielectric and piezoelectric strain properties were investigated. The
FGM were pressed into A/B/A configuration using two kinds of films, one layer(A) was eliminated
from FGM by polishing after sintering at 1250°C, 2 hrs. The acrylic binder system was successfully applied
for crack free film through doctor blade method. The thickness of gradent layer in FGM was about 30 gm.
Dielectric properties of FGM show the average value of each side layer. The strain-electric field charac-
teristics of FGM were significantly improved comparison with the other single compositions. The pre-
pared FGM piezoelectric actuator shows about 3 #m/100V displacement.
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Table 1. Composition of Specimens

Specimen Composition
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Fig. 1. XRD patterns for the (a) A, (b) Bl and
(c) B2 specimens sintered at 1250°C
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Fig. 2. XRD patterns of each layer in FGM speci-
mens;(a) A/B1 and (b) A/B2
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Fig. 3. SEM photographs of thermally etched sur-
face for the (a) A, (b) Bl and (c¢) B2 specimens
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Fig. 6. SEM photographs and EDS spectra of FGM A/B1 interlayer.
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Table 2. Density, Specific Surface Area and Average Particle Size of the A, Bl and B2 Calcined Powder

Properties Density Specific Surface Average particle
Sample (g/cc) Area(m?/g) Size (um)
A 7.13 1.61 2.60
B1 7.16 3.13 1.25
B2 8.20 1.85 1.08
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Fig. 7. Particle size distribution of the calcined A,
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vs. temperature for the specimens; (a) A, Bl
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Fig. 12. Displacement vs. applied voltage for the
FGM piezoelectric actuator A/Bl.
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Fig. 13. Displacement vs. applied voltage for the
FGM piezoelectric actuator A/B2.
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