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&7t AE S4ch. XRDEA AT}, AION GAIN - 9ALO,), 27R AINTH, AINo] &ZAH 9 F40 84 FAEAYL. ALO:Y
gHefo] 71T E AN Y FuUdr & £} slgrh. AIONS 71AAe 2 st B4 (2 30mol% AlLO <l A%= 1750C 24
o4 Hohe] RAdEE Jelfigleon, AINE 7|xA4o 2 st A% GBmol% ALO) & 22257 371842 Uesl 3tasty
o} Y,0:8] £stoll A F2 1850 ol4dol A ALO% AINS ub-gol o)si4] Bate] YAt AIONS 7| R sl EA e 7
Wb F2 AAbe] B4 3 AION 2 ARt 2lsiA] A=l o), AINE 71X & ste Aol afejalE 1650CellA] ato] 4
A ER, 22257 1900C7HA 44E Bt AING J4ARE 24 dojuba] skt ALOE o] F71E4E @2 455 %
Zhe ohake] AION 3 Aabe] Qo2 qlste] £AM e dHERE Z4 sH3inh Smol¥% ALOE THF 1900C 2 AM7} 2oy
9] GAEE (77.9W/ (m - K)) & bl sict.

Abstract Sintering behavior, microstructure and thermal conductivity in AIN(1wt% Y.0,) containing 5-64.3mol% Al
O; according to pressureless sintering in the range 1650 to 1900C were discussed. AION(5AIN - 9ALO,), 27R AIN
pseudopolytype, and AIN were identified by XRD as the main phases in the sintered materials. With increasing ALO;
content, the sintered bulk density increased. The sintered bulk density of AION matrix materials(=30mol% ALO.)
showed a maximum at 1750°C, while that of the AIN matrix(5mol% Al,O,) decreased with increasing sintering temper-
ature. The liquid phase was mainly formed by the reaction of AIN with AlQO, aided by the presence of Y.0Qs, above
1850C. Densification of the AION matrix materials was mainly governed by the formation of the liquid phase and
grain growth of AION. In the AIN matrix materials, liquid was formed at 1650C and AIN grain growth did not greatly
occur with increasing sintering temperature up to 1900C. Thermal conductivity of the sintered materials decreased
with increasing Al,O; content due to the formation of the large amount of AION and liquid with low thermal conduc-
tivity. The material sintered at 1900°C with 5mol% AlQ, had a maximum(77.9W/(m - K) thermal conductivity.
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Fig. 1. Shrinkage curves of AIN with addition of 5mol% ALO;
during nonisothermal sintering at nitrogen atmosphere.
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Fig. 2. X-ray diffraction patterns of AIN with various ALO,
contents after sintering at 1750°C for 2h.
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Fig. 3. X-ray diffraction patterns of AIN with various ALO,
contents after sintering at 1900°C for 2h.
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Fig. 5. SEM micrographs of polished and thermally etched surfaces of the AIN with addition of 30mol% ALO,, sintered at (a) 1650,
(b) 1750, (c) 1850, and (d) 1900°C for 2h.
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Fig. 6. SEM micrographs of polished and thermally etched surfaces of the AIN with addition of 14mol%ALO,, sintered at (a) 1650,

(b) 1750, (c) 1850, and (d) 1900C for 2h.
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Fig. 7. Thermal conductivity of AIN with various ALO; con-
tents as a function of sintering temperature.
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