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Effects of multiple additives on the microstructure and properties of
sintered AIN ceramics
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China

Abstract: The Al-Y,0,-Sm,0; ternary sintering additive was used to conduct low-temperature sintering
experiments on AIN ceramics. The effects of Y203 and Sm,0, additive amounts on the microstructure,
thermodynamic properties of AIN ceramics were studied, when the amount of aluminum is fixed. The
experiments indicate that adding the ternary sintering additive allows AIN ceramics to achieve
densification at 1 750 °C , which is reduced by 150 °C compared to AIN ceramics without sintering
additives. Also the bending strength reaches (474+25) MPa, and the thermal conductivity is
181.12 W/(m+K). Additionally, this study also investigates the influence of the sintering additives on
the metallography of AIN ceramics, with results showing that a small amount of Sm,0; is beneficial for
refining the grain size of AIN and purifying lattice oxygen, thereby simultaneously enhancing the
thermodynamic properties of AIN ceramics.
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Table 1 Content of AIN powder and sintering additives %

20 531 AIN Y,0, Sm,0, Al (extra)

5Y0S 95 5 — 1

4Y1S 95 4 1 1

3Y2S 95 3 2 1
2.5Y2.58 95 2.5 2.5 1

1Y4S 95 1 4 1
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Fig. 1 Relative density of sintered samples at different

sintering temperatures
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Fig. 2 XRD patterns of the sintered samples(1 700 °C)
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Fig. 3 XRD patterns of the sintered samples(1 750 °C)
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Fig. 4 SEM images of fracture morphologies of samples sintered at 1 750 °C
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Fig. 5 SEM images at high magnification and grain size distribution of sintered samples at 1 750 °C
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Fig. 6 Bending strength of sintered samples at different

sintering temperatures
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