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Abstract
Tongnam, C., Arkornsakul, P., Pangpat, K. and Rujijanagul, G.
Effect of heating/cooling rate on the properties of BaTiO, ceramics
Songklanakarin J. Sci. Technol., 2005, 27(4) : 839-846

The effect of heating/cooling rate on the physical, microstructural and dielectric properties of BaTiO,
ceramics has been studied. The heating/cooling rate using in this work is ranged from 10 to 20°C/min at
sintering temperature of 1350°C for 2 hours. It was found that the physical properties of the barium titanate
ceramics using heating/cooling rate of 20°C/min gave a higher value of percent shrinkage and density than
that of 10 and 152C/min. From the dielectric constant measurement, the maximum dielectric constant depended
very much on the heating/cooling rates. The maximum dielectric constant of the ceramics using heating/
cooling rate of 20°C/min was higher that that of 10 and 152C/min. Hence, the small grain size and high
density of the ceramics using high heating/cooling rate may have an influence on the value of maximum
dielectric properties of the BaTiO, ceramics.
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Figure 1. Sintering profiles of BaTiO, ceramics with different heating rates.
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Figure 2. Linear shrinkage of the BaTiO, ceramics sintered at 1350°C for 2 hours as a

function of heating/cooling rate.
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Figure 3. Density of the BaTiO, ceramics sintered at 1350°C for 2 hours as a function of

heating/cooling rate.
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(b)

Figure 4. SEM micrographs of the BaTiO, ceramic sintered at 1350°C with 10°C heating/
cooling rate: (a) thermally etched surface and (b) fracture surface.

(b)

Figure 5. SEM micrographs of the BaTiO, ceramic sintered at 1350°C with 15°C heating/
cooling rate: (a) thermally etched surface and (b) fracture surface.

(b)

Figure 6. SEM micrographs of the BaTiO, ceramic sintered at 1350°C with 20°C heating/
cooling rate: (a) thermally etched surface and (b) fracture surface.
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