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ABSTRACT

The preparation of granules was performed by adding either O ppm or 500 ppm of MgQ as sintering agent to high-purity alumina
powder using a spray-dryer. The effect of MgO addition on microstructurc and flexural strength of sintered bodies fabricated using
calcined alumina granules at 800°C was investigated. Internal structure of specimens with 50 um thickness was also observed by
optical microscope. The relative density of sintered body lead to 100% at 1600°C fabricated from alumina granules adding 500 ppm
MgO with cold isostatically pressing of 180 MPa. Four-point flexural strength of specimen added by 500 ppm MgO at cach sintering
temperature was 23 to 32% higher than that by Oppm MgO. Especially, with high strength and reliability alumina sintered body
showing 501 MPa of strength and 20 of weibull modulus was obtained at 1600°C. In this study, we found that defect size of specimen
becamne smaller as weibull modulus became higher and was distributed uniformly inside of specimen.
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Table 1. Chemical Analyses and Powder Characteristics of

AKP-20
Analyses Values
AKP-20
Impurities (ppm)
Si 14
Na 5
Mg 2
Cu 1>
Fe 7
Total (ppm) 29
AlLO5 (%) 99.997
Mean particle size (Jum) 0.50
BET specific surface area (mz/g) 4.4
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Fig. 1. SEM observation of spray-dried alumina granules
fabricated from MgO=500 ppm.
(A) Granule structure and (B) Surface morphology.
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Fig. 2. Effect of MgO additive on relative density of sintered
bodies.
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Fig. 3. SEM observation of microstructure of sintered bodies
fabricated from MgO=0 ppm. (A) 1500°C, (B) 1550°C
and (C) 1600°C.
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Fig. 4. SEM observation of microstructure of sintered bodies
fabricated from MgO=500 ppm. (A) 1500°C, (B)
1550°C and (C) 1600°C.
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Fig. 5. Optical microscopic examination on the effect of sin-
tering temperature on pore structure in sintered alumina
ceramics fabricated from MgO=500 ppm. (A) 1500°C
and (C) 1600°C.
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Fig. 6. Weibull plots of the flexural strength for specimens
made with (A) MgO=0 ppm and (B) MgO=500 ppm.
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