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Abstract Piezoelectric properties of Pb(MnysNbgs)O3-PbZrOg-PbTiO; ceramics were investigated with ALQj
content (0.0-1.0 wt%). The constituent phases, microstructure, electromechanical coupling factor, dielectric
constant, piezoelectric charge and voltage constants were analyzed. Diffraction peaks for (002) and (200) planes
were identified by X-ray diffractometer for all the specimens doped with Al;Oj, indicating the MPB
(morphotropic phase boundary) composition of tetragonal structures. The highest sintered density of 7.8 glem®
was obtained for 0.2 wt% Al,Os-doped specimen. Grain size increased by doping Al,Os up to 0.3 wt%, and it
decreased by more doping. Electromechanical coupling factor, dielectric constant, piezoelectric charge and
voltage constants increased by doping AL O; up to 0.2 wt%, and it decreased by more doping. This might result
from the formation of oxygen vacancies due to defects in O% ion sites and the substitution of Al** ions.
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Fig. 1. X-ray diffraction patterns of undoped PMN-PZT
ceramics with calcination temperature: (a) 700°C, (b) 750°C,
(c) 800°C, (d) 850°C and (e) 900°C.
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Fig. 2. X-ray diffraction patterns of Al,0O;-doped PMN-PZT
ceramics sintered at 1100 for 1 hour: (a) 0.0 wi%, (b) 0.1 wt%, (c)
0.2 wt%, (d) 0.3 wt%, (e) 0.4 wt%, (f) 0.5 wi% and (g) 1.0 wi%.
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Fig. 3. X-ray diffraction patterns of 0.2 wt% AlL,O;-doped
PMN-PZT ceramics with sintering temperature: (a) 1100°C, (b)
1150°C and (c) 1200°C.
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Fig. 4. SEM photographs of ALO; doped PMN-PZT ceramics sintered at 1100°C for 1 hour: (a) 0.0 wt%, (b) 0.1 wit%, (c) 0.2

W%, (d) 0.3 W%, (e) 0.4 wt%, (f) 0.5 wt% and (g) 1.0 Wt%.
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Flg S. Variation of electromechanical coupling factor (k,) with
AlLO; content in PMN-PZT ceramics sintered at 1100°C for 1 hr.
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Fig. 7. Variation of relative dielectric constant (e"53/g0) with
ALO; content in PMN-PZT ceramics sintered at 1100°C for 1 hr.
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Fig. 8. Variation of piezoelectric charge constant (ds3) with AlLO;
content in PMN-PZT ceramics sintered at 1100°C for 1 hr.
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