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Abstract Aluminum oxynitride spinel (ALON) was synthesized by the direct melt nitridation (DMN) process using
aluminum metal and aluminium oxide. The amount of ALON increased with increasing the reaction sintering temperature.
The specimen containing up to 10 wt% Al showed ALON phase only when heat-treated beyond 1750C. Whereas the
specimen composed of more than 12 wt% Al showed unreacted AIN phase. Bulk density of reaction-sintered specimen
was increased with increasing sintering temperature, except the speimen containing unreacted AIN where the density
slightly decreased when heat-treated beyond 175(°C. Transgranular fracture mode was observed predominantly in the
specimen with higher Al content.
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Fig. 1. Exprimental Flaw Chart.

st AR

AzE & 8L 34 15mm, o] 5mm 22
12} 43 F 300 MPas] 4=o= AU (cold isostatic
pressing) 43 3k] AlHE AxsAct. JHE AlHe) wt
SAEE g B AVEE ARSI 1400°ColM 13}
AsEe-g dsled B4 AIS AINOE A7l ge, &
A AFRE ARSI 1700~1800°C] B 29)71400A
2F vreAAE AT 13 dakge] seEtE Al
£g5E 700°C7 A 2°C/ming 7188}k, o1F 1400°C
7HAE 889 B4 Al 2307159 N, gase] 93
Hk2-8 93l 0.5°C/mine® 7}Es ¥, 1400°ColA 3
AlZF A3 5°C/mine 2 WZElIHes, 23 wheA o)
el 2L 5°C/mind] 255 A9 AdewTRA|
7kgsted 3AH WA & 5°C/minZ Waksle] Wkg
274E FE3).

W4 & XRD 48 Bste] dgeAEa) bt
2AAHe] WYL ZABIEe, KSL 311400 €17 A

olo

Hel Ueg 23t SEMS ALk mjAl 7z 2
Fsjon, Q1gEoE AR FEY AARE HnA
198 / 18
dil
% 58 . 5 5
d TN 0
1 1 18 188
Particle size(um) el - |
(a)
188 T 1
Al
| 1
/
|
%54 B 5

-
o a—

18 18
Particle size(um)
(b)

1068
‘A

Fig. 2. Particle size distribution of raw materials. a) ALO,,
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Fig. 3. SEM mophologies of raw materials. a) ALOs, b) Al
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Fig. 6. SEM mophologies of milled powders. a) 8 wt%,
b) 13 wt%, c) 18 wt%.
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Fig. 7. XRD patterns of pre-reacted specimens.
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Fig. 8. Sintered bulk density of specimens with various Al
contents as a function of reaction temperature.
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Fig. 9. XRD patterns of specimens sintered at 1700°C for

3 hrs with various Al contents.
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Fig. 10. XRD patterns of specimens sintered at 180(°C for
3 hrs with various Al contents.
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Fig. 11. SEM morphologies of fractured surface sintered
at 1800°C for 3 hrs. a) 8 wt%, b) 13 wt%, c) 18 wt%.
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