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ABSTRACT

Pb(Zr, Ti)O5-Pb(Mn,sNb,;)0; powder was successfully synthesised by high-energy milling method, and the behavior of low-
temperature sintering and piezoelectrical properties of Pb(Zr,Ti)O;-Pb(Mn,;Nb,,3)0; ceramics were investigated as a function of
mechanical alloying time. In order to confirm whether the Perovskite phase in this composition was formed by mechanical activation
technique or not, we performed X-Ray Diffraction pattern analysis (XRD). The microstructure for the sintered samples were
characterized using a Scanning Electronic Microscope (SEM). And the piezoelectrical properties (k, and 0,,) of the sintered samples

was measured using HP 4194A impedance analyzer.
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Fig. 1. Schematic diagram for synthesis PMN-PZT.

Table 1. Milling Condition for Synthesis PMN-PZT

Condition

Stainless steel (out)

Jar Zirconia (in)
200 em’
Ball Zirconia
9 mmé
Ball : Powder (weight) 20 : 1
Milling Time 5~20 h
Milling RPM 500 rpm
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Fig. 2. XRD patterns of the PMN-PZT powders mechano-
chemically treated for wvarious times; (a) starting
powder, (b) milled 5 h, (¢) 10 h, (d) 15 h, (e) 20 h, and
(f) calcined powder.
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Fig. 3. DTA curves of the PMN-PZT powders mechanochemi-
cally treated for various times; (a) starting powder, (b) 5 h,
(c) 10 h, (d) 15 h, (e) 20 h, and () calcined powder.
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Fig. 4. Volatilization rate of PMN-PZT ceramics sintered at
1000°C.
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Fig. 6. Grain size of the PMN-PZT ceramics as a function of
milling time.
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Fig. 5. SEM micrographs of PZT-PMN ceramics sintered at 1000°C for 2 h; (2) Milled for 5 h, (b) 10 h, (c) 15 h, and (d) 20 h.
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Fig. 7. Densities of the PMN-PZT ceramics sintered at 1000°C
as a function of milling time.
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Fig. 8. Impedance characteristics of thin disc radial vibration
mode fabricated with PMN-PZT ceramics.
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Fig. 9. Piezoelectric coupling coefficient (k,) and electrome-
chanical coefficient (Q,,) of PMN-PZT ceramics.
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