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ABSTRACT

When PbZrO; (PZ) and PbTiO; (PT) particles were scattered on polished surfaces of sintered Pb(Zrg 5,Tig 4)O5 (PZT: Zt/Ti=1.08)
and then annealed, the PZT grain boundaries migrated. Near the scattered particles, grain boundaries were corrugated and thus the
grain shape changed from a normal one to irregular ones. Especially, near the scattered PZ particles, fast grain growth occurred. In
the regions swept by moving grain boundaries, the Zr/Ti ratio was measured to be about 1.35 for of PZ scattering and about 0.8 for
PT scattering, respectively. This result indicates that the grain boundary migration was induced by alloying of Zr and Ti ions in PZT
grains, as in usual diffusion induced grain boundary migration(DIGM). A calculation showed that higher coherency strain energy was
induced for PT scattering because of higher alloying of Ti than of Zr

Key words : Diffusion Induced Grain-Boundary Migration, Coherency Strain Energy, Compositional Inhomogeneity, Grain
Growth, PZT.
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Fig. 1. X-ray diffraction patterns of (A) PZT powder used
and PZT samples sintered at 1200°C for (B) | h and
(C)7 hin air.
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Fig. 2. Surface microstructures of PZT samples annealed at
1200°C for 30 min(A) and 6 h(B) in air after sintering
at 1200°C for | h in air and then polishing.
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Fig. 3. Surface microstructures of sintered PZT samples annealed with PbZrO; particles for 3 h in air at (A) 900°C, (B) 1000°C,
(C) 1100°C and (D) 1200°C. PbZrO; particles were scattered on polished surfaces before the annealing.

Fig. 4. Surface microstructure of a sintered PZT sample
annealed with PbZrO, particles at 1200°C for 3 h in
air. PbZrO, particles were scattered on a polished
surface before the annealing.
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Fig. 5. Measured concentration profiles of Zr/(Zr+Ti) and Ti/
(Zr+Ti) [at%] across the migrated region shown in Fig. 4.
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Fig. 6. Surface microstructures of polished of sintered PZT samples annealed with PbTiO, particles for 3 h in air at (A) 900°C,
(B) 1000°C, (C) and (D) 1100°C, and (E) 1200°C. PbTiO; particles were scattered on polished surfaces before the

annealing.
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