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Abstract Rare-earth elements were doped with Mg to enhance the temperature stability of dielectric properties of BaTiO,
for its application to MLCC (Multi-Layer Ceramic Capacitor). The additives strongly affect both grain growth and
densification behaviors during sintering, and hence dielectric properties. The additive effects therefore should be examined
in each system with different additives. This study investigated the crystal structure, grain growth and densification
behaviors and related variations in dielectric constant with respect to sintering temperature. Dielectric constant appears to be
varied with grain size in a temperature range between 1200 and 1300°C, suggesting the importance of grain size control.
The temperature dependence of grain size variation was well explained by an established theory correlating the grain
growth behavior with grain boundary structure. This accordance provides a basis for sintering technique to control grain
growth thus to improve dielectric constant in rare-earth doped BaTiOs;.
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| Raw powders | 95BaTiO;-1Dy,05-2Mg0-2SiO, (in mol%)

l

| Mixing | Turbula mixer for 30 min
!

| Ball milling | for 24 h in ethanol
!

| Sieving | #120, 125 pm

| Complacting | Uniaxial press, 1 ton/cm?
l

| Sintering | 1200-1350 °C for 1 h in air

l

| Characterization | SEM/EDS, density, dielectric properties

Fig. 1. A flowchart of the experimental procedures.
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Fig. 2. (a) XRD patterns of (Mg, Dy)-doped BaTiO; sample
sintered at different temperatures. (b) an enlarged view contain-
ing the 2 theta value of 44~46°.
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respect to sintering temperature.
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Fig. 4. SEM micrographs of fracture surface in (Mg, Dy)-doped BaTiO; samples sintered at different temperatures: (a) 1200°C, (b)
1250°C, (c) 1300°C, (d) 1350°C. Arrows indicate liquid phases formed at grain boundaries.
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Fig. 5. SEM/EDS result showing spatial distribution of elements. Inset table shows point scan result collected from a liquid phase
denoted by star in the micrograph.
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