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ABSTRACT

Alumina laminate composites with alternating layers of textured and untextured alumina were fabricated by continuous tape casting
and pressureless sinterng. For the microstructure texturing of alumina, alumina platelets were used as a template, and CaAl;Si,Ox
(anorthite) was added to observe the effect of liquid phase on the microstructure texturing behavior of alumina. The degree of
orientation in textured alumina was confirmed by XRD peaks at (006) plane and (1010) plane. In the case of anorthite addition, large
pores were formed in the textured layer and the degree of orientation was decreased compared to the laminate without anorthite
addition. However, well-controlled crack propagation was observed at the interface of laminate due 1o lextured microstructure in the

case of anothite addition.
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Fig. 1. SEM micrograph of alumina platelets.

10, 15 vol% #7lstsi o, v] vjaRgelre] oA+ o
’ﬂﬁE st = EFrILkek MgO7) 1000 ppm H7}
4 Ok‘:T"U]L]— ARg-ete] Blaatatth 9, LEmLRe] ¢
el mlA = AAe] B AEs] flske] Ap(alu-
mina platelet)7} 10 vol% H7}E w85 CAS,(anorthite)
£ 5vol% FH7kete] 4ol F7lwA) @2 7F-9-< B ws)
Art.

2.2, A20|LL HEH| M=

£HE TEAAR A=slgen S S48 TN
7] #18l polyglycerinAl H[9IE ¢} 714A] 2 BAAIS &
= Griete] 2gutz B4 Helsh F A4 wRkr] oA
AH Al7bset SHgsl Attt dE5Ale A%
Yol oja) nwEsat wE)
ot Azxalsich A4 BlYs
olAE wEE o83l UG en, 4FE F
AgE 2712 drtelo] 7| FA 48417 B A=gk
600°C A 2417 Zot A3l

et E HEA = Keramax TLAE AW F4=28 o
3t 1600°CS} 1650°Co| A 16A17F Beh 2FHATE A
o 7p2 2 WPzkEn= 10°C/mingE LA 81A 8RSk
A X WE TA L 7|28 wol| 2:=8 HlEke]
Ble] H&=AE A ZFele] dilatometer(Anter Co., USA)el|A]
AeolA 1550°C71A] 2] 2<% 10°C/min _Ljon;\] Ze]

T



=T

DG 2244 EHAZ AHEE Fot
227](TGA, Shmadzu Co.,
10°C/ming] £2&T 8 &

WS Tl
AL bum-out AFL AET
Japan)E ARE3le] 1200°C7HA|
23t

2.3, 0|M7= 2Ha gl AXMEE 24

ANHS wmAEZE FES 95ted AZAEFE micro-cutter
(Buhler Isomet 2000, USA) <A ?:jr']'??ﬂ' E hakelite =
mountingated SiC GAmkx] ¥ r}e]olZE pasteS o8-8k
1um7H Extaoz oA dnksiant. AlHe] mAlFE=
7¥z} SEM(Scaming Electron Microscope, LEO420, UK)
galod Bl HE YA 2 F3M (aspect

Fig. 2. SEM micrographs of textured alumina laminate
composites sintered at 1600°C for 16 h.
(U : Untexturcd layer T : Textured layer)
(2) A-5 vol% Ap, (b) A-10 vol% Ap, (c) A-15 vol% Ap.
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composites sinlered for 16 h.

(U : Untextured layer T : Textured layer)

(a) A-Ap, 1600°C, (b) A-Ap, 1650°C, (c¢) AM-Ap,
1650°C.
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Fig. 4. Grain size distribution of alumina in (a) textured and
(b) untextured layer. Specimen sintered at 1600°C for
16 h.
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Fig. 5. Effect of platelet addition on the aspect ratio of (a)

textured and (b) untextured layer. Specimen sintered at
1600°C for 16 h.
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Fig. 6. Schematics of microstructure texturing process.

(a) Initial stage, (b) Tntrinsic matrix growth stage, (c) Impingement stage, and (d) Final textured stage.
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Fig. 8. SEM micrographs of textured alumina laminate
composites sintered for 16 h.
(U : Untextured layer T : Textured laycr)
(a) A-CAS,, 1600°C, (b) AM-CAS,, 1600°C, (c) AM-
CAS,, 1650°C.
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Fig. 9. Grain size distribution of alumina in (a) textured, (b)
untextured layer. Specimen sintered for 16 h.
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Fig. 10. Effect of platelet addition on aspect ratio. (a) textured
layer (b) untextured layer.

A= wlEk 357
AP LRE =2 Ve e, (06T 3
AR, =100y 5% FlRke s 24 19\11:} s, 2
48 x4 AEAAA WESM BEE I H3
= g=ah} 2% 339 X8 FUH Urﬁ}hiohl- 314
7w A4 el 2 Aol YeriI itk &, 7184
By} ¥ (006)He] A HAFET 80% BEE A
zrlslgen, (1 0 10)8e] 3PF=E A FTHEHA.
s, d=np} Bolx Aoz A vehgd (1134

ke
4
Lr

2 A 7ashs AT VERIST o AR &
Lhe] AlzMlEEA] (006)dF (1 0 10)HeE wiEFEch=
s 7
!

m9>}l—1§l£r'

2 slmsks Ao WA TR oM #HEE SFEU
ez s Axtelth 3, (006)Re] AP

2
og BA A3} platelet TEHOE A7k A7t

£ 7=
vjERg o] 3k A o= L}E’r‘“*‘:’“'% AAELZ anorthitet
7o Az 7L Bolrke A% WidkET AU

3.4, QX EEE MEA AR Q| RHML HE

Fig. 12%= anorthite® H7}1sted AR gy HEALdA 9
oAupmEe] 10kge] 1EOZ Vickers indentation¥t -+
o] WAL B AL Fig. 12()9] 75 AL

fare] gl Foo] As BASA A9k, WA 2
oz Fuo] uMlsle] Aufslion, AdE &+
BEE £o2 A9 '4‘1”;11—19—_‘% ’ﬁih]";]' ?JX]'HH"GJ%"

01\ 4y me

LI (0
55
d L
(a3

f
by
o
ot
L& [

o W mf
o 1o, rlo
)
it
=
x
lu
2
Y
(i)
A
o 2
G
%
g A
| =
>
o
b 2
%
o 2
0

i \_.- O
FEY ggoBE ?12&%%101 ﬁg@w, Ve wges
= qlzgdo] YANE Aoe BuEn? IH, Fg 12

100
80+

60 [
40t
20

012}

100
A &
sof *° g0

g0 |-

40 |
o L

100 F

a0 [ CAS:

g0

40 F

20f l o

28

Fig. 11. XRD patterns showing the intensity difference between (a) (006) and (113) plane, and (b) (006) plane.

A 38 Al 4 2.(2001)



358 TES - W

100pm

J0um - |

Fig. 12. SEM micrographs show a well controlled crack propa-
gation in A-CAS, specimen sintered at 1600°C for
16 h. Arrows indicate crack deflection and crack brid-
ging (U : Untextured layer T : Textured layer).
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