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ABSTRACT

Fine AIN powder was synthesized by carbothermal reduction and nitridation of alumimun hydroxide prepared
from Al-isopropoxide. AIN ceramics with YD, and CaQ were prepared hy hot-pressing under the pressure
of 30 MPa al 1800T for 1 h in N; atmosphere. Grain houndary behavior and purification mechanism ol AIN
lattice were examined by heat treatment of AIN ceramics at 1850T for 1-6 h in N; atmasphere. AIN ceramics
wilhoul sinlering addilives showed poor sinterability. However, Y.0,doped and CaO-doped AIN ceramics were
fully densified nearly to theoretical density. As the heat freatmeni time increased, c-axis lattice parameter
increased, This is attribuled 1o the remaval of Al,(QDy in AIN lathce. This purification effect of AIN attice depended

upan the gquantity of secondary oxide phase in the inintial stage of heat treatment and the heat treatment
time.
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Fig. 1, Schematic diagram of experimenlal procedure.
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Table 1. Chemical Composition of Starting Materials
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Table 2. Phases in Sintered AIN Ceramics Determi-
ned by X-ray Diffraction Analysis
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AN AlON | Y:A1:042| CaAlQ, | CaAlO;
AD [++++|+++
30 | ++++| ++ | -

8YD [++++| + | +-

12Y0 | ++++ | + ++
056V-0| ++++| ++ (+) (+)
21Y0 [++++| ++ (+) (-F)

X-ray peak mtensity: +++4+>+++>++>+>{(+)

Eoll4E 27R H 2] pseudo-polylypesds] A
a2 oglglch e 2 B ATl dgatA
25 27R del¢] AIN psudo-polytypes|Th
N AL £ s F AN S el
ohu]e} 4 & iAel AEslRlA AN GRS
A3 FFaAF]7] wie] w2 2id=Ade e AN

AE Alzste] SHAE AIONAL] A7 43

3] O —3"_];-_].

J—éi*ﬂ% APtz ghe AIN 27400 vlsks] Ya0,
£ 3 ]-51' AN £2AA8] 75, AIONA2] A7 eE
% B whde]] AIN Htbell Ea3 9= ALy
7} 2 xA 2 31 Y09 818-5]9] yitrium alumium

2 0wl o F
Mo ot B
r—?{—r'BmlDrl.o
Egrr‘
Or[ow"‘

Freoal o

lo
>Hunﬁ

)

E

oxider} A4 = ¢dck 3Y-0, 8Y-0 re]lx 12Y-0 S2] Y,04
b EZEE BE 24 dsle] Jag AEE o)A

YAG{yttrium aluminum garnet, Y,ALO) 412, ¥,0,9]
°1=°] 3wiodll A 8, 12 w/io® ZF7)3bel ulal 8Y-0 ¢ 12Y-

2R A YAG 4¢] S1ARwA A% Frbstged,
Olt 3Y-0 =4 v|sle] Feko 2 HrlE Y047+ AIN
Aalell whol e AlLOse} ©] Wol| HbE-Elsi7] dijitol
2l ARl F 3w/os] LUZHAE AIN A=Rgel|
AL = ALOE F43] AR 5 AT Yl
o s 2PN SR gt whE ) ALO:
7 AN Ezle A AlSEa] YAZ wEE g ok

- 0.56C-0 R 21C-0 =4 FE AR A3E o|a e
CaAlO,e} CaAl); 41=]%), 3Y-0, 8¥-0 =@l 12Y-0
2ol u]Fe] 2 ok s A} 056C-0 =409
AT AON42) Haztwe 3Y-081 A9 falgon,
CaQ2] oF& 2.1 w/oE ?ﬂ—w}c%i AON4He] 2 At e =
24 Faskal g, AR AEE olAakal CaAl0,
4 CaAl0,8] FAR=e 25 AL glyrke AL
AAx7 F A4 CaAlO, B CaAldye] Abbake

-271-



a7l -

. 350

g

= 3.40

= 3301 CaO-doped

~pd

= | X .

§ 320}

a

2 310}

a

3.00}

[ 1 i i 1
0 1 2 3

Oxide Content (m/o)
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Left is secondary electron image and right is back-scattered image in each micrographs, White phase
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