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Abstract: Composite ceramics of alumina-TZP(3Y) have good mechanical and electrical properties. 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 Al,Os; is greater than that of TZP(3Y). It is also shown that

the ZrO, particles are I°Cated between Al,O; grains and suppress grain growth each other.

Keywords: Fracture toughness, Vicker's hardness, Microstructure, Composite ceramics, ZrO,

1.ME HagA de] dEA ok A2ty SR ZIAA A
AZ FEA7171 sto] At71A] ol 24t ®+=
ALOsE= 43 7148 A 9 dA, e ot AMEEA FYAR A=IYot YAt DA oz
Joz Qlstol Bixigel V|ASARA ZgE i ARES ol&sta Ut [1.2]. &4 ZrO;q= DAY
ot ESH Y,0:5 RES UMY A|2Fuol TZPBY) RS ShL e ¥HH U]FQ Y05 VEAIZIH A
(tetragonal zirconia polycrystalj= 13&, 1QVY, At 78 #&F sl H=dl. olet o] Al2dYyote] A
WRTH UAETE Atole] AHolE ol&stol A3A
Aat W R s mol: avt AaEojsiry
a. Corresponding author; myoungpyo@Kkicet.re.kr 3]
Copyright ©2015 KIEEME. All rights reserved. AA| AdRoz It de] ARREH Y Q=

This is an Open-Access article distributed under the terms of the Creative Commons

Attribution  Non-Commercial License _(http://creativecommons.org/licensesby-nc/3.0) Y2035 X|&St X2 FYoRely], o]Ze 7t&7

which permits unrestricted non-commercial use, distribution, and reproduction in any

medium, provided the original work is properly cited. =0 ] —?-‘—/l\—%} E\'_H"?_ O]“an]' Kﬂf—"gﬁ O] H]

[NERTTEAY]
i R orlo



A7 A A &

o,

sto] 128 A2 Hrh wvH
[4]. o] PsIAlel <l ARl
AN 547 7L FE2 ojurE wo
APRIE}7} Qlojit). & Ae(crack)ile
Aol AHbX Ak(tetragonal phase)o] ©F
AHmonoclinic phase)o.2 H]7}& A0
S gH IR OﬂLﬂKlE Iz
Aol Zstet gtk oln) WAl
1971 el wo}oq feol n
[5]. = /\7:10] Lo]st ot o}y

o2 A}
AA7

|-> 2
o op
o
= Rl
o

3

qz rﬂ. -
Hl
iz
|o

VS

iy
0%
)

¢

r
1o
oo
O)*rO
— =
o @ oX oX fpu N L

o o
r)l
e

N

-

S A

P

e
>~ O
_ ==
oX
>~ O
2
o
u

- m

25
KE)]}\

\105',5[1‘.\
_E?
=

0,

ot

e

J

)

I,h'
lu o r
_@-lﬁo

0,

Holglo] o]= QIsf ulAl 2

g ~sti Q4o gobxA Bt o
o] gelgro ot AHolg o gste] &
753‘ Al23YolE X|&AIZ]1 Al,03-TZP(3Y)
ROl AALRs e Aws Qg
2ol AR As AlESHE AR U
=] 403(un1ax1a1 pressing), WYiHg4d AY
(cold isostatic pressing), FElolm JFjAEl(tape
casting)o] tjmAlo|t} [6].

Theba 2 Ao s ALOsol| ZrO S 7ol Q1o
A &5 Rl23 4ot Y055 A7IsE AlOs-TZP(3Y)
BUAE LIV Ao Axstol 7B wadt &
Solt AJEI} uj@sle] AN ZEe] 4 Wl o

Fsigic

oE 2. o lo

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 —7,3 <

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.

X

ol

3. 2t ¥ U
23 19 &4t ER04e] F8 1,600°CoA 93%
S Hes YESIY. 273 257 =otrlo
Tt e =7t =oMK]= d4dol ﬁ’é‘ﬂ A

a7 29 g TEO] H9 I 1at B A
A2%7} 1,600°ColA TZP(3Y)9] d7tsFo] 80 wt%d
m 979%0] J7ke ke At 2e= tErfglct. ol
st ZAdb= Claussendt Evan®] Zytet AF AXx|ghS &
2 %0t [7]. A= ALOsoll A7 +x29] TZP3Y)E
WhZozA A et e ¢ & ok
TZP(3Y)E A7tst 4% =2 dd ¥= #= &
QUGth. & TZP(3Y)H A7hE W@AWO] 24 ALO;
Al Hop 32 AARCoAE AJHO 4AF
A7l 2 9Fe oAk g2 4 ok,

> T

100

—u—Pure Al,O,4

©
a1

o
/

Relative density (%)
[o2] ©
(&3} o

80

1400 1500 1600

Sintering temperature(°C)

Fig. 1. Relative density of pure AlOz system.
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Fig. 2. Relative density of Al,03-TZP(3Y) system.
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Fig. 3. Vickers hardness of pure Al:Os; specimens sintered at
various temperatures.
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Fig. 4. Vickers hardness of Al,Os-TZP(3Y) specimens sintered
at various temperatures.
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Fig. 5. Fracture toughness of pure Al,Os; specimens.
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Fig. 6. Fracture toughness of Al,0s-TZP(3Y) specimens

sintered at various temperatures.

Fig. 7. SEM images of Al,Os-TZP(3Y) systems sintered at
1,600°C. (a) 20 wt% TZP(3Y), (b) 40 wt% TZP(3Y), (c) 60
wit% TZP(3Y), (d) 80 wt% TZP(3Y).
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