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ABSTRACT

Yttrium Aluminum Garnet (YAG) powders were prepared by precipitation of Y hydroxides during milling of alumina powders. The
powder calcined at 1200°C for 4 h contained a small amount of Yttrium Aluminum Monoclinic (YAM) in addition to YAG. However,
phase-pure YAG was obtained in the compact of the milled powder with an average particle size of 0.57 pm at 1300°C, which is much
lower than those (1500~1600°C) for a mixed oxide method. The powder was found to exhibit an excellent sinterability regardiess of
the addition of a sintering aid, SiO(350 ppm Si). The undoped sample were sintered to a relative density of 98% at 1600°C. In
contrast, the addition of SiO, caused a considerable densification to occur at 1500°C and the relative density reached 97.7%. But the
sintering aid had little effect on the densification at 1600°C, showing a similar relative density to the undoped sample.

Key words : YAG, Polycrystalline, Milling, Precipitation, Sinterability

1M B

Yttrium Aluminum Garnet (YAG, Y;ALO,,)E Y449
gamnet A FZE AYe SFEZA 553 FTH, 7]
AR Az BE $EFoklA B we gl
YAG ©2A L 1A oA ANANBEEA d) AHLHI
Ao, JEF Y4z =S YAG BT 2R
Zzplo] Gt F=rt Saty] Wi HaEE
ol-g FFAZ Z4e i k'Y £, YAGE ASHE
oA Zg AFge] 7t 27 "Eel HEA YAGE o
P HHAES FYE ARt o] x29 Abst &
A7 A7 FRASE L3 AFUt o F
olZx ot A, A 9 YAGE Azt @A

TCorresponding author : Soo-Man Sim
E-mail : smsim@hongik.ac.kr
Tel : +82-41-860-2518 Fax : +82-41-863-6561

8 YAGE tAstE e d7% JyE Ut

AEE ERROE A YAG AFT S Az
A oA FAZE 7FEEAY Sio8t e aFzA7}
27E ALOH Y,0, B8 Etsle] ddAe YAG
€ o™ ALOSt Y,0; 7] ZAREge] vhg- =2l
|23}7} obF oJF7] W& Ho= 1600°C B} £
7 g7 9t 1Y 27k $84) 24 R VAG
o} Z=7+3}3E2l Yttrium Aluminum Perovskite (YAP,
YAIO;), Ytrium Aluminum Monoclinic (YAM, Y,4Al,Qq)
3 ALOy7F 7 Uehdth 'Y mEkd B we 2Fe
S} e 2AANOE TUES FRHL Lo v
Al SHo) fle @249 YAG EEo] HFo|th
T TS A7) Yol We AFABo) FohE A
W 179 2 A 10 e 19 Qs 10 of sy’
%__,,} e ;}3}7@ %L/HBJ o2 "k2Ao] & YAG u]%ual
o $AS Mgk add R FRIHE
YAG Tl YA & S8 E] YEh ALY

i

O

f

Ni

—_

-1120—



B AAE o83 thad YAG AlEhelze] §A4 1121

e kg For EEo] EA5] wiel oAt
Y. | $18M = A#3] 1000°C ©]*3<]
dol] 8= Ut o] A, vl
UAE Atolol] 3] dojut Eo] 2o A3t
2+ St
A% % YAGY] tist ZAAQ A3 1990d 0
128 &3] JAEATY. kesue S0 g 35
T ALO;, Y,0; NdyO; 2292 TSt o] 2 320
ppme] SiE TF T I, 1750°ColA 20717 A-FAA s
GAATG A L BT AAS Ad AP 3
Nd:YAGE AZ3Igth F2ols Li ¢ ammonium
hydrogen carbonateE FIAAZ AMEsle] A FIHO
2 43 BELEHE 1700°CoA 2FZAE AretA
B3 FHE YAGE Azxstddy FAsAG £,
Tachiwaki V& 2% H3ME3} hydrazine2 2 222 g
A8t 1600°CoIM FE8E At RIStk 23
U ol 25 YAGE] FEA ti A4S 2HI A2
k.

YAG A&t 28 Boh gA Axs7] 93 ez &
Aol wjg fre EEe] e EHStHA mlAls
Al AHA7]= MPY (Milling-Precipitation)©]
AT MPHL FEY9 F8do E42437] AEES ball
mill3PAA JAAE Hrrste] AARES, AHdEH A8
o ¢ ¢ BHE I MygozH o 2Ls 3
A3le APoEA, fdgog AR Big AT
2UdEEM 84 F
gatrt o] We A
method)'?0. 2 &2 A A9
B E AMEshE HeA t=
aE Ae dev YAG A
B AFAFGE obF7MA HEE vt gk

B arddMe LAl 4T AER ALO; B
o Y 8lEe] & EHE YAG A9 £218E attrition
milke AFgsle] MPEOE A 233, 3t4 Eoo] Agha
2 A8 YAG ¥ B E A"E3st A 2FdxA
(Si0,)2] FTFS ZA}3IAT}

O

£ Iy
-z
i A
Jo
il
>
o
=)
2
=)
o
>
=N
&
(¢}

AN

2. dEYH

Fig. 12 MPHl 93t YAG % 3 2AAE A
ke FHEE Jepdth 13 47 036 umd ALO,
(99.99%, AKP-50, Sumitomo Chem. Co.)S Z&40)
ARA| 73 FAHA(NHP, sodium hexametaphosphate)S 3
7ht & %3} ¥l (Ultrasonic homogenizer 600 W, Cole
Parmer)E 3l ALO7F & EAbso] 9le <88 WE
At =87 pHE 0.1 M LEVFR Y F3HEo] 3
A=EE 279 1052 223 £ 720, ball(63 mm)°] B

} DISPERSANT J

l DEIONIZED
Al;03 POWDER WATER

SLURRY
ATTRITION MILLING

FILTER/WASH

CALCINATION
SINTERING

| CHARACTERIZATION |

ADJUST pH

Y(NO3):6H,0
SOLUTION

600°C

Fig. 1. Flow chart for fabrication of polycrystalline YAG by
MP process.
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Fig. 2. TG/DTA curves of as-prepared powder at a heating rate
of 5°C/min in air.
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Fig. 3. XRD pattern of the powder calcined at 600°C for 4 h.
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Fig. 4. XRD patterns of the powder heated at various
temperatures for 4 h.
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Fig. 5. XRD pattern of the sample sintered at 1300°C for 6 h.
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Fig. 6. Particle size distributions of the powders calcined and
attrition-milled.

Fig. 7. SEM micrograph showing particle morphology of
attrition-milled powder.
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Fig. 8. Relative densities of the samples sintered at various
temperatures for 6 h.
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Fig. 9. SEM micrographs of the undoped samples; sintered at
(a) 1400°C, (b) 1500°C, and (c) 1600°C.
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Fig. 10. SEM micrographs of the samples doped with SiO,;
sintered at (a) 1400°C, (b) 1500°C, and (c) 1600°C.
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