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ABSTRACT

The alumina-zircoma compesite powders of core particle Zr(: coated with Al.O; were prepared by the hydrol-
ysis-deposition of the mixed alummum salt solution of Al,{SO)5-ANO,);-Urea, The eflects of hydrolysis reaction
and coating parameters on characteristics of coated powders and composites were also investigated. The degree
of coatings could be estimaled from the ratio of tetra-/mono-ZrO; presenl al Lhe room temperature alter heal-
treating coated powders at 1200T and the result of TEM observations. When the content of ZrQ. in the
dispersed coating system, the coating time, and the volume ratio of water/solution were 50 mg/g, 180 min,
and 5, respectively the coating efficiency was maximum (the rabio of tetra-/mono-Zr(Q; was 87/13). The relative
densilies of coated AlO3-Zrd, composites sintered at 1650°C for 4 hrs were about 91~98% znd the maximum
ratio of tetra-/mono-ZrQ; in Aly0s-20 wt% Zr0, composites was 62/38,
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Fig?l. TEM of commercial ZrQ. powders prepared by
sedimentation.
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Fig. 2. Vanation of the ralio of tetra-/mono-ZrQs in sin-

tered Aly()s-Zr(), composites with the content

of ZrQ, in the ZrO-water dispered system.
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Fig. 3. XRD patterns for ZrQ; and AlLOsZrO, powders
heat-treated at 1200C for 2 hrs: (a) commercial
ZrQ, powders and (b) coated powders.

=g ALO,S AbAle] oAl Eahe) ¢jate] Be)
ZrO.7} Ak o g ZAY o glohs 7:[4.10—12)_—,_-;], m}3
PR E ALOR F1HA17] ZrO, B Ao 5 Aekare]
Zr07t Edel] S55 ALOsS 5%« 2§ b
A EHE qlal] A2 ELAG AAcR A
Al "ok ubebd Zr0, ®ie] AR | 5o] # S5
Zr0pe A e Za% 7He4el £7] -l Fig 2

oA 2 % Rl alsh o] 27 FAANL) ZiO, o)
Hgrg sihpe] AT ¥ 4 ork Tt ALOS

ZrOy Al e A T2 Falgo] AR A 7] ool ALO,
A7 T E EAEeE AAE 22 ALO7} Zr0:2]
Erlo] AA o] FEAE Xoray HPLA Aoz
@ 5 Get A 20 TR dskol 4

rk‘-L

-670-

80

6 1

404

201

Percent tetragonal zircomia (%)

0

0 50 100 150 200
Reaction time {min)

Fig. 4. Variation of the ratio of tetra-/mono-ZrQ; in sin-

tered ALO,-Zr(; composites with the coating

time.

AAeg ol A8 Aes 7Y 5 Y5 % 9
sdeh

322, 7ERE] whEA| b o2 B3

Fig. 4= th 2 } gt @fﬁ FA 4] ZrQpe) FEks
& HapAl A ge &
A ol ‘:H“J' 75-4- ok w5 ko] A
o] A= Fig, 8ef 49} 3ho] 34 &dF|ete] gfol
golr|ng 180477 #HAXAIZRE |439E W B3R
Aol AuA ZeQe#] ko] I 87%7A| FrhEia
gluh Zeil whea gl ulE 7l HHEe] el
vlas] B ow] yhgalzie] iR 180% o)4e] He|x=
Helay pgo] ghe] SrlEbA] o] afEe #EAks
o fFElen dFete] Ak Jilst & lew
d ¢ glene 18034 HE H@pAgdez A4y
shedch

3.2.3. Water/Solution #]¢] ™-& 3]E

Fig. 5= 94] Fig 29} #d3 927 Zr0,9 ¥
S 50 mg/, Tela vleEe] AlZHE 180% 22 oA
&4 17 water/solutiond] ¥]E W34 I8 Bkt
Ao g dspe]rk Water/solutions] ¥]7F 5 o A
v ZrQpe] shepe] §7%E. 71Ab Fokow waler/solu-
tion®] w7} Zr1EeE Avkal Zr(,e] ghege] AA3]
ZrAaslt}7} water/solutang] B)7} 15 wjs Auky Zr0,
2] ghefa) 46%7A) EAE] Eo=s AL D
olt), ol& solution®] oke]

ulibe] ool Fof o

.)-i _1;]_ {:‘

B 01 Tl

FoE4E AHEE o

Ll

A 2slx] sre Zr0,7h Sofukzde)

jfm



ALO;E

100

)

804

Percent tetragonal zirconia (%

0 5 10 15 20
Water/Solution
Fig. 5. Variation of the ratio of tetra-/mono-ZrQ; in sin-
tered ALO-Zr0: composites with the volume
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Fig. 6. TEM of ZrO; powders coated with aluminum
hydroxide.
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Table 1. The Relative Densily and the Content of Te-
tragonal Zr0y in AbOs-Zr0; Composites Sin-
tered at 1650C for 4 hrs.

Sample Relative Content of Tetragonal ZrQ:
No Density (%) Tetra-/ Absolute
Mona-Zr(» (%)| Content (%)
W, 98 12 39
M, 92 24 4.8
M, g1 23 4.6
M, 93 62 12.5

Fig. 7. SEM of the surface of the A1203-2r02 comp051te
sintered at 1650TC for 4 hrs.
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