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SlZS in sim WEI FA] DL LITE PIAIDE AT 20 wih LFIAZZUOHYSZ)E) A
(20ATZ)E 1450°~ 1500°C 4] A3etAAsle] 0.5 um o]5te] ZUd mAlT%E Aict o B¢As AU A=1otet
a-Z=uL} Ao 29 o] FARAT, AFYUE »99% TDoIATH AzxE 2R 7= 810 MPaz, T/ PH2=E ALO;%
3Y-Z10, BT RE A28 A|He) 682 MPa Hrt @F 20% $AHUL, FFAN4L 552 MPa - m*E TAPOE AzRH A
He) 539 MPa - m™3 v]%ei9t).

ABSTRACT

Attempts were made to induce in situ transformation of m-ZrO, to yttria stabilized zirconia (YSZ) by introducing YAG(5AL0;-
3Y,0;) sol to a slurry of m-ZrQ, and alumina and consequently to give rise to a more homogeneous microstructure. 20 wt% AlO4/
3Y-710, Composite (20ATZ) was prepared with a microstructure of grain size less than 0.5 pm by pressureless sintering the mixture
of m-Zr0,, ALO; and Yag sol at 1450°~ 1500°C. 1t showed only t-ZrO, and o-Al,O5 phases in its XRD and sintered density of >99%
of TD. Fractural Slrength was 810 MPa for the introduced composite and 682 MPa for thc composite prepared from 3Y-ZrO, and
A1%03 by a mixed oxide method. But Fracture toughness were almost same; 5.52 MPa- m"? for the present composite and 5.39 MPa-

“ for the one prepared by a mixed oxide method.
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Y-PSZ(partially stabilized zirconiaj= & HUA= =
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Aluminum tributoxideZ formic acid® ARR3Skd 4F 715
o2 A=d dFOEE ERURE TR0t o 005
ml A Az3H) o] FHo) formic acidE H7)Ehe]
pH 3 A== FHE3 &, YAGGALO; * 3Y,0;) FAjo) ot
T olEdolE &3 Frisle] &de] Es)d w7z W
A T YAG &€ gHdsisinh

20 Wi%ALO;80 Wi%3Y-PSZ(3 mol%Y,05Zr0y) 24
o] BFA(20ATZyE A=37] 931, YAG Z€ m-Zr0,
(TZOY, Tosho Co., Japan)ll ©]Ezlo}e] o] 3 mol% =
A @7k vhE, YFHLHAKP30, Sumitomo Co., Japan)
2 20 wt% ALOy7F HA #7Mt ©HS ball millings}
ZAHS AR &, o 2FE fF7EL AAS] s
450°ColM 4A7E FF DAl TdH oz Az A
H(reference A|H)2 A 2H1Io}= 3Y-PSZ (TZ3Y, Tosho
Cooll LFULHAKP30YS 20 wt% =7 F7FE % ball
milling?t A=AAS AA ZAAYOZ AR}, o]FEA
Azxg FLEY 49E A 7] fdkd PVA 1 wi%E
ball millE #H7} ¥ F¢3} AE )83k granulation
A7) T die presslA] 1E/em’E dE2AEL T A
FAe boxmdlA 1450°~1500°Co A Ak AAS &l
20ATZ &AAE AzSHT) AZE AHe Wy B9
A ol27|vd Aoz ZHIUY, 2HAL Xray
diffractiong ©|-8-8le} E4319 %, PlAl7ZE SEME ©
st #aEsih AL <)%= (Indentation
Fracture) {22 &4 3lu 2, A7 =E 3X4X45 mm A
H RE =53] Bagte T spanZel 20 mm,
crosshead speed 0.5 mm/min®] FZA L Z 3-point ben-
dinge.Z &73}9c}.
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Table 1. Sintered Density and Weight Loss of 20ATZ Sintered at
Various Temperatures and Times

Sintering . .
Vo Density | Relative | Weight
Sample temp.("C) o .
and time (h) (g/) | density (%)| loss (%)
1450, 1 5.42 098.5 1.30
Mixed 1450, 6 5.46 992 127
oxide
method 1500, 1 5.47 99 4 1.41
1500, 6 548 99.6 1.41
1450, 1 5.45 99.1 3.18
YAG sol 1450, 6 545 99.1 3.16
method 1500, 1 5.45 99.1 3.15
1500, 6 5.45 991 3.20
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Fig. 1. TGA curve of the dried YAG sol heated at a rate of
10°C/min in a flowing air.
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data(Fig. 1)°14] BedFEFo] 950°~ 1050°Ce] L =7kl A
% 3 wt%d] F7HER FF 247 ojum, ol B9




m-ZrO,2 in situ transformationsl] 218+ 20 wi%ALOY3Y-Zr0, B3 A% 2 PP 71A1F 54 1189
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Fig. 2. XRD patterns of sintered 20ATZ prepared by: A) YAG
sol method and B) mixed oxide method.
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Fig. 3. SEM micrographs of polished and etched surfaces of 20ATZ prepared with YAG sol and sintered at: A) 1450°C for 1 h, B)

1500°C for 1 h, C) 1450°C for 6 h, and D) 1500°C for 6 h.
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Table 2. Hardness and Fracture Toughness of 20ATZ Prepared
with YAG Sol and Sintered at : A} 1450°C/1 h, B)
1500°C/1 h, C) 1450°C/6 h. and D) 1500°C/6 L.

A B C D
Hardness (GPa) 14.30 14.22 14.11 13.84

Fracture Toughness
(MPa - m'?)

5.24 5.28 5.18 520

Table 3. Fracture Toughness and Fracture Strength of 20ATZ
Prepared with YAG Sol and Sintered at 1500°C for 1 h.

Mixed oxide method | YAG sol method
Fracture Toughness
(MPa . I’I')UZ) 5.39 5.52
Fracture Strength
682 810
(MPa)

o] # F-g& A=2Ffelolr} 1450°CSt 1500°C 1 ATk
2FA 05 um o[t FYUT 2L EL F AL,
1450°C 6 A7ke] 79 LFH|L grainEe] 238 AR
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244 AFBX4X45 mmye As9r 397 es A9
< FLT Y 2=E 7] st 25000 psi®] HEOE
CIPE 3l9it) TAHo=E AlzE AHE 28 =702 A
& %, 1500°C, 1 A7+ &ZA38k 3-point bending test®
HAGEE, JUAEHoZ HA4E ST 2
594 AR 7 BaEghS Table 39 AUt

I, FA7E BE YAG solg A7} TAHo=
AzFE Algo] 7)) IYHO R AFshe AHET
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