Journal of the Korean Ceramic Society
Vol. 26, No. 1, pp. 31 ~ 36, 1989,

AIN-Si0, —ALO;HZE FE& AIN-—Polytypes 2| H=

Synthesis of AIN—Polytypes from AIN -5i0, -AlLO, System

Yong —Kap Park and Byung —Koog Jang
Ssangvong Research Center
{Received September 16, 1988)

(=] ct
i e

AIN-Si0, — AL O A Z2H AIN —polytypes (18R, 2LR)S #2357 9 A =4 (AIN/SI0,/ALO,=1/0.3/0.05,
28]} 3 B 24 (AIN/SIO;/ALO, =1/0.2/0.06, £u]}§ A-&8le] 1730C~19001C e 25 Hf] el Fa2-97]3 4
3¢ A8 gkgAlA 15R, 21R Y AIN—polytypes & A=zsgch, dbs 27} o2 Ao+ 15R phase, =& F

So] = AIN phase sl F2 A4y eov] 850CaAx Z2 28 347 A4l Ax4dL BR, Bade 2R
phase 7t %= A4 Tolgle. o A4L A s ApA wE TaE des.

ABSTRACT

In order to synthesize AIN--polytypes from AIN—Si0,—ALO, system, composition A {AIN/Si0,/ALO,=
1/0.3/0.05, mole ratio) and compogition B{AIN/Si0,/ALD,=1/0.2/0.05, mole ratio) were used. AIN-—
polytypes were produced by nitriding the mixture at 1750°C ~1900°C under N, atmosphere,

For lower reaction temperature, 15 R phase was produced and in the case of higher reaction temperature,
AIN phase was only produced. As each composition was heated at 1850°C in N, atmosphere, produced main
phases were 15 R phase for composition A and 21 R phase for composition B respectively.

The fracture surfaces of produced reactants showed porous skeleton structure,
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Fig.1. Phase relationships in the SiN,—S%i0,—Al,
0, — AIN system at 1700°C (ref.1)
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Table L. a|N —polytypes Lattice Parameter (ref. 7, 8)

M/X Type alA) c(A) c/niA)
4/5 3H 2.998 23 02 2.88
5/6 LR 3.010 43.18 2.79
B/7 12R 3.029 32.91 274
/8 21R 3.048 57.19 2.72
9/10 7R 3039 71 98 2.67
1/1 2H 3.114 4.986 2.49
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Fig.2. Flow diagram of experimental process
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Fig 3. Bulk density of AIN polvtype vs, reaction
temperature for sample heated for 2 hr.
composition (A) AIN/Si0,/ALO,=1/0.3/
0.05(mole ratioc)

(B) AIN/Si0;/ALG:= 1/0.2/ 0.05(male
ratio)
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Fig.4. Apparent porosity of AIN polytypes vs.
reaction temperature
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Fig.5. Bulk density of AIN polytype vs. reaction
time for sample heated at 1,850°C in N,
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Fig .6, Relation between reaction temperature and
relative intensity of X-—ray diffraction for
sample (composition A} heated for 2hr, in N,
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Fig.7. Relation between reaction temperature and
relative intensity of X-—ray diffraction for
sample {composition B) heated for 2 hr, in N,
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Fig.8. SEM photographs of the fracture surface of AIN polytypes for sample {composition A) heated at 2 hr

in N,. temperature,
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Fig.9. SEM photographs of the fracture surface of
AIN polytypes for sample (composition A)
heated at 1,850 in N, healing time. {A) 30
min (B) 180 min
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