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ABSTRACT

The eliect of excess PhO (0, 3, and & mol%) on grain growth of relaxor ferroelectric {65)Ph(Mgy, Nby, )0
(35MPbTI0; (mol%) ceramics has been invesligated. When the (65)Ph{Mg, Nhy)Qy-(39)PhTIO, samples
containmg excess PhO (3 and 8 mol%) were siatered at 1200"C with atmospheric powder (lead zirconate),
abnormal grain growth occurred. After the sintering for 120 h, the abnormal grains grew up to zboutl 1 mm
and covered almost all of the sample surface, especially 11 the sample with excess 3 mol% PhO. The number
of abnormally grown grains per unit area was higher 1 the sample with excess 3 mol% PbO, but their size
was gger m the sample with excess 8 mol% Pb(Q. In the samples without excess PhO. however, the ab-
normally grown grains were not observed. The abnormal grain growih 1in the samples with excess Pb) was
explaned to result from the change of interface characteristics from rough interface to smoolh interface by
addition of excess Ph().
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Fig. L. Microstructure of polished and chemucally
etched plane of a OPbO sample sintered with
PbZrQ4 al 1200°C for 30 h in oxygen.

Fig. 2. Microstructures of polished and chemically
etched planes of a 3Pb0 sample sintered with
PbZrQs at 1200°C for 30 h 1n oxygen; (A) ab-
normally grown grains and (B) normally
grown grains.
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Fig. 3. Microstructures of polished and thermally
etched planes of (A) 3PbO and (B) &PbO sam-
ples sintered with PhZrD; at 1200°C for 120h
in nxygen,
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Fig. 4. X-ray diffraction peaks of (A) powder of
OPbO composition, (B) 0Pb0 sample (no ex-
cess Pb0). (C) 3PhD sample (excess PbO of 3
mol%) and (D) 8PbO sample (excess PhO of §
mol%): The three samples were sintered at
1200°C for 120 h 1n oxygen.
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Fig. 5. Grain morphologies of OPb0 samples sintered
at 1200°C in oxygen (A) for 1h with PhZrO;
and (B) for 15 h with PbZrO; and PbO.
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