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Fibrous monolithic control of Al,O3-ZrO, composite was investigated by multi-pass extrusion process.

To obtain sound Al,O3-ZrO, sintered bodies, burning out and sintering process were carefully carried out. The
sintered bodies showed continuous, fibrous monolithic microstructure without any swelling. Many microcracks
were observed at the Al,O3-ZrO, interfaces due to the mismatching of thermal expansion coefficient between
Al,O; and ZrO, phase. Most of m-ZrO, grains included twin defects such as (001), (010) and (011) type to
accommodate the phase transformation induced stress.
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Fig. 1. Schematic diagram of the time-temperature for binders 7 F8h=

burning out.
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Fig. 2. SEM micrographs of the extruded-rod at transverse direction to the extrusion. (a) 1st paspowdi€d mixed polymer
(b) 1st pass - AD; powder mixed polymer (c) 2nd pass (d) 3rd pass
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Fig. 3. SEM micrographs of the extruded-rod at transverse direction to the extrusion. (a) 2nd pass (b) 3rd pass (c) 4th pass (d)
5th pass
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Fig. 4. SEM micrographs of the extruded-rod at transverse direction to the extrusion.
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Fig. 5. SEM micrographs of the extruded-rod at longitudinal direction to the extrusion. (a) 2nd pass (b) 3rd pass (c) 4th pass
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Fig. 6. SEM micrographs of ADs-ZrO, sintered body observed at (a) transverse (b) and (c) longitudinal direction(b) to the
extrusion.
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Fig. 7. TEM micrographs of fibrous monolithic ADs-ZrO,

e AlLOs-Zr0, ARk E3kA|Ee)

ERECES 217

Fig. 8. HRTEM micrograph showing twins of a m-Zr@rain
in fibrous monolithic AJOs-ZrO, conposite.
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Table 1. Comparison of size of structure in diameter with extrusion determined by calculation and experiment.

Pass of extrusion 0 1 2 3 4 5
Calculated gm) 30,000 30,000.50 404.00 46.00 5.46 0.64
Measured fm) 30,000 30,000.50 450.00 50.00 6.00 0.70




Sz v 1

FETH

Zlo] AA7} k5 g Foll= A¥
Aol daste, iAol e Aol Alebd H59
AL2-71eF A& (warm pressing) 2
28 A¥8AE 7t
F Az, At
7wl

i
=
Z
=
9
=
:?L_’,
4
o,
o)
4
0
d
Yy R
RN
o
rJ
i
roh

%
i
A
o
=
I
N
=
2,
(e
o
R
ety
g
o,
o M
of
o
i
1A
of
o

g wo]
el mAghs} #AHol

[ole) A=
A2 UEE ¢ T A

9} Zroyt & A%
o] #&AE = o] F
EL Age] Foida 5 Foll AETF el ofs) 3
Fol #dskA] 1o r °1<>H A A= ek
S| o] fARMFEEO 2 AEA|E &
o Hla| tjSH mAlskA A3
< 42 5 Uk
2§ AlOs-Zr0, 224412 27
2o Hl] 5-20pm= Thi Bt dsiAl vebsEd], o
et + A depE Fof uEAt AA 3
Foll olH= Whge] B, SEUEEA AL
&5 Alete 4=k 2719 Zpole (Al,Os H+t 200 nm,
ZrOy: ¥+t 80 nmeols}) 7I1sitar A7), vlt= &
2ol & 9l (polyethyleney} HdolAlH o1 E (vinyl acetate)
217F 72%9} 28%EHE Ao FAH glom, of
0.951g/cmie] SR Qo] AEte st Avkg =
ol& WERITE Mt rhgEel Ha] BlwA A2
¢l 200C olstollX= fsAdo] ¢t sk Eai
gk ooje}t MBulo]aE e vheAlzby EEe] ol
o~ golstH, wgk wAZZ o] ZsE ofr|eHA] &
=rh a2, IR wdd MY 53HE &
A& Azxs7] AsiFe RS A %W <t H
g aREAAAFGe] % deasi. slEvutt 5 3
S vRIFE ARES & I AAFHA gk A7E
Fste] it 0.I°C/mins] S22 S8t 1 WHelat
Ag ®Bgk vp vk 7 HSkIg S ApAE] A EE,
250C7HA= FARS IAIRE 270CH-ZoA v o}
Ao E7T Ball=7] Al SAlell o EsKacetic acid)
o] AYFETE ol AAHE o EANY] WS )
7 o] WEETr}E oF 370CelA ds] AT, oF
400C) ¢o|=2H Felddae] Earkgo] Alztxo] <
500CoA ¢kmErt. of2gh vRIe Eafahy 2 w5
ekl FAAIZR] whg- A7) wieel] FofEkA] ke A
o] Wslel A EEY A4S 2dE ¢ A

k9
Ul
0, g
f
4
3

ng R

w B
o fy
tlo 1o
mz
Y
o
oft
Lo
(o} Oﬁz
_[

ﬂ
2

r{m
rio

H
3
ol
f
°
ue
1)
L
2 |

o] kAl mA

o l‘N
X

Ao =
==

AL = =
A3 9L At T Yo W Az o

o> rlm

it o Ao

AAFEAERA 7IHE =
orq.}\]—:f_;ﬂ_o_ Eg],oq u] x{]z;ﬂ Xﬂo% ]

J

JJF

o]

3
G
=2
gk 57
A5
1=

JEkeAls Eed uoln s T3t
549 Aolel) 71<1ske] vlH2A
24& Aelch. olsh 2e B
1724 A A7

g 2Usl Aold Bat gl

T

P~
b=

Eo?é l‘ﬂ

58 E
A|203 ZrOZ E‘U]— H 254
7Ferde Add
%}gpj_,_oﬂ w2 Az Wil AAZ Xﬂr
dsto] mM ] Ao|2A HFsithe A&

o—]
L=
%3] A e f8s =47 9 zZH 9 Xﬂoi

Slal Alehe) B ol EFHAY 1A FAE 5

FHS B9 ¢
2

Al 203/Zr02 AR 2] AE =

hH 5] A AR o] 2AA| ] wA|ZA
2okt A7 30 mne] 13l gEAlE o
%‘%%ifoﬂ utel 747} 450, 50, um7} =

o7 52 Foll= 700 nnyt HATE 5
B PALe] Hfo] %
]o]zs]. wo u]k]].&Odo] Eﬂ/\-lg]o%mou;] Zr0,

S u]‘H

SIpE) IHE—Q?QQE (001), (010), (013 whz} ~4=de]

10.

11.

#Ae =

. D. R. Jordan, Ophthalmology Clinics of North Arh3(4),

587 (2000).

. E. Celik, J. Mater. Proc. TecH.2§1-3), 205 (2002).
. M. Sathiyakumar and F. D. Ghanam, Ceram. Ii2&(2),

195 (2002).

. B. T. Lee, K. Hiraga and D. Shindo, J. Mater. 29,,959

(1994).

. B. T. Lee, A. Nishiyama and K. Hiraga, Mater. Trans.,

JIM, 4(8), 682 (1993).

. P. Gao, L. J. Meng, M. P. dos Santos, V . Teixeira and M.

Andritschky, Vacuumg4, 267 (2002).

. C. Kaya, E. G. Butler and M. H. Lewis, J. Euro. Ceram.

Soc., 23(6), 935 (2003).

. Rodney W. Trice and John W. Halloran, J. Am. Ceram.

Soc, 82(11), 2943 (1999).

. S. Y. Lienard, D. Kovar, R. J. Moon, K. J. Bowman and

J. W. Halloran, J. Mater. Scg5, 365 (2000).

C. V. Hoy, A. Barda, M. Griffith and W. Halloran, J. Am.
Ceram. Soc.81(1), 152 (1998).

K. E. Hrdina and J. W. Halloran, J. Mat. S&3, 2805
(1998).



