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ABSTRACT

The effect of AIN on the thermal conductivity of aluminum oxide, pressurelessly sinlered at nitrogen atmos-
phere, was investigated. Increasing aluminium nitride content up to 1~-10 moi%, the ithermal conductivity
of Ald{k-AlN system was sigmficantly decreased and was constant with adding 20 and 25 meol% aluminuum
nitride. The thermal conuclivity of Al.Q, containing 1~10 mol% AIN showed a2 maximum at 1700C and decrea-
sed with increasing sintering temperatures. This phenomenon was attributed to @-ALO; and ALON formed
hy reacting Al,Os; wath AIN up to 1700°C and the secondary phases such as Y-ALON (9AL,0;- AINY and ¢ (5A1:0-
AIN} phase above 1750C. The thermal conductivity of AlQ; rontaining 20 and 25 mel% AIN showed maximum
value at 1800T. Both a-AlO; and ALON existed up to 16007, while only ALON phase existed above 16507C.
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Fig_ 1. Sintered density of ALQs specimens with va-

rous contents of AIN as a function of firing
tempetrature.
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Fig, 2. X-ray diffraction patterns of ALOx-AIN speci-
mens sintered at 1600C for 2 h with variation
aof AIN contents.
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Fig. 3, X-ray diffraction patterns of ALOs-AIN speci-
mens sintered at 1700 for 2 h with variation
of AIN contents.
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Fig. 4. X-ray diffraction patterns of ALO-AIN speci-
mens sintered at 17507 for 2 h with variation
of AIN contents.
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Fig. 5. SEM photograph of AlLO+-AIN systems sintered at 1600T, 2 h.
() 1 mol% AIN, (b) 5 mol% AIN, (c) 10 mol% AIN, and (d) 20 mol% AIN

Fig. 6. SEM photograph of Al(Os-AIN systems sintered at 1700T, 2 h.
(a) 1 mol% AIN. () 5 mol% AN, (c) 10 mol% AIN, and (d) 25 mol% AIN
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Table 1. Thermal Diffusivity of AlO-AIN System with
the Sintering Temperature

AIN Thermal Diffusivity (cm?/s)
Content 1600, 1700, 18007,
(Mole%s} 2h 2h 2 h
1 0.092 0.113 (.106
2 0.070 0.093 0,085
10 0.033 0.077 0.043
20 0.025 0.025 0.037
25 0.028 0.024 (036
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Table 2. Thermal Diffusivity with the Specimen Th-
ickness of AlLOs-AIN System Sintering at

1750, 3 h
Specimen Thermal Diffusivity (cm®/s}
Thickness 1 5 10 25
{mm) Mole% | Mole% | Mole% | Mole%
1.63 0,101 0.083 0.060 0.032
2.65 0.103 (.083 (.061 1.031
4.25 0.109 {.090 0.062 0.033
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