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Abstract: Composite ceramics of alumina-TZP(3Y) have good mechanical and electrical properties.
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So, They have

been used as high strength refractory materials and thick film substrates, etc. In this study, Composite ceramics of
alumina-TZP(3Y) were fabricated by uniaxial pressing and sintering at 1,400, 1,500, and 1,600°C, and their
microstructures and mechanical properties were investigated. As the TZP(3Y) content in composite ceramics

increases from 20 wt.% to 80 wt.%, the fracture toughness increases monotonically, which seems to be related to

the higher relative density and/or toughening mechanism by means of stabilized tetragonal zirconia phase at room

temperature. In contrast to the fracture toughness,

Vickers hardness of the composite ceramics shows maximum

value (1,938 Hv) at a 40 wt.% of TZP(3Y). The result of Vickers hardness is likely to be due to more dense
sintered microstructure of composite ceramics than pure alumina and reinforcement of composite ceramics with
TZP(3Y), considering that Vickers hardness of pure AlL,O; is greater than that of TZP(3Y). It is also shown that
the ZrO, particles are 1°Cated between Al,O; grains and suppress grain growth each other.
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1.ME olaz2A ge] Leix otk Aletel 2EAe) J)AA A
R A7) stel AlEtalv]Al Yo A e
ALOs= 943t 714" 4A 2 98, gerd ok AEEolA AW x23yoh Yxte] whapgozol
Joz st Bxire JABARA b wn  JUES olgst ot [1.2]. &4% ZrOe DAY
otk ®gh Y005 Aglst Aupg Al2avel TZPGY) FAS SR 9 WE ulF] Y,0:5 184719 A
(tetragonal zirconia polycrystal)= 173%, 1914, Algt W 25 sl H=tl, o]e} Zo] Al23Yoto] A
WL TA AR Abo]9] AAlolE o] &ste EEA
A L AR g wolk durh AlgYwolg)
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sty 128 E=2A 2oy 82m
[41. o] HgstAlo] ols] oixE
AN 547 7L FE2 ojurE wo
SHEZE dojdtt. & F(crack)d
Aol AHbX Ak(tetragonal phase)o] ©F
AHmonoclinic phase)0 & H|7}A]Q
Fogn =7} OﬂLﬂKlE =451
ol Zsket sttt ojnf g gl
7] ZgsEfol 7]‘?_10}04 Feol mpyjel/dol =7
5. = /\7:10] Lo]at Wot ojy

dolelo} o= QIsf UjA] o]
g ssta 9130] obxl7 Hiek. o
o g2igzo] o5t Abdlol g ol sl
75;1 Al23YotE R|gA|Z] Al,O3-TZP
U1Ur ARG =2 F= ds U
D]L,]- ;\-]]EJ.U]J\E ;q] 5]-% q3] HH:E
403(un1ax1a1 pressing), Y744 4
(cold isostatic pressing), FElolm JFjAEl(tape
casting)o] djEAo|c} [6].
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2. &g Wy
2 AFoME ALO:-TZPRY)AIS A=&xst7] st
94U g9 ALOs= Aol 1 ymQl d+= st
AP A5 ARESERAL, AR Y052 QISR
TZP(3Y)= TerioAl?] H#A7E0] 0.3 ymQl A& At

19 ok

gsteity. AJHO] XRAL ALO; 80, 60, 40 U 80
wt%o] ARALxol TZP(3Y)S 20, 40, 60 % 80
wt%R ZFZF 100 wt%Zb El=5 Fristity. Rget
@2 oE=Zw AX=3yop Zu A FAH
(Ceras-perse-5468CF)2 0.5 wt% A7Istgin, 2%
o] BAMdE =ol7] Yol Al23YoF &2 3, 5, 10 ¢
£ AA35| Alo] 2447 SoF Al Edet. e
228]E 100°C 259 HAx=oA AR § Ui
HhS 0] 85t BA5t 100 meshA|S EA]Zo =2
A O S ARG 2T 23EE0 &Y
stal 196(MPa)9] 43S —7,5 <

3] =], A28¢ A|3Z pp. 170-174, 20154 3€:

A4 5 171

off PVA 8991 uloIt & A7tsto] AlH-E A&t
o} ol HA7]2E Agsto] 5°C/min9 52 &=
1,400, 1,500 & 1,600°C7HX] AZAst1 208 =9t o
Aoty 2i¥stlct. AZo] ¢ad Z AJHo] Hij £
& ¥ of27|ngadE oj&sto] HYOE=s F4
st o, Vickers AT = AZ=E A|HE SiC dulx]
#800~2,000 ¥ 1 pm C}ol]of2E Ho|AEZ ZHE3F]
duolst & Ax A|F7|(MATSUZAWA, VMT-7)2 At
g5t 10 kg9 07}6}’<Oi 10&7t 33 &4 s}
AR YH oz A5kt AZAQ] YA Z7| A
Y F2 WG] Yot i’éoj AlHO| mHHS
ZAA AL 0] 7 (J]SM-5410, JEOL Ltd., Japan)S o]&
o] IErstaict.
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AW B e AReEoAE AHY A%
AZled 2 9FE tRlvtar AAE 4 Qlo

100

—u—Pure Al,O,4

©o
(L)

o
/

Relative density(%)
[} [
[3,] o

80

1400 1500 1600

Sintering temperature(°C)

Fig. 1. Relative density of pure Al,O; system.
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Fig. 2. Relative density of ALO;-TZP(3Y) system.
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Fig. 3. Vickers hardness of pure ALO; specimens sintered at
various temperatures.
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Fig. 4. Vickers hardness of AlLO3-TZP(3Y) specimens sintered

at various temperatures.
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Fig. 5. Fracture toughness of pure Al,O; specimens.

Hych TZPRY)7F A7 AlHEoA A= o] 3A
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Fig. 6. Fracture toughness of ALOs;-TZP(3Y) specimens
sintered at various temperatures.
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Fig. 7. SEM images of ALO3;-TZP(3Y) systems sintered at
1,600°C. (a) 20 wt% TZP(3Y), (b) 40 wt% TZP(3Y), (c) 60
wt% TZP(3Y), (d) 80 wt% TZP(3Y).
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Fig. 8. XRD diffraction patterns of Al,O;-TZP(3Y) systems
sintered at 1,400°C.
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Fig. 9. XRD diffraction patterns of Al,O;-TZP(3Y) systems
sintered at 1,500°C.
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Fig. 10. XRD diffraction patterns of AlLO3;-TZP(3Y) systems
sintered at 1600°C.
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