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ABSTRACT

Y-TZP ceramics dispersed with 20 vol% alumina particles of 0.5 pm, 1 um, 3 pm were prepared and the influence of dispersed-
alumina particle size of on the microstructure and fracture toughness were investigated. All the sintered specimens have high relative
density over 98%. Alumina-dispersed 3Y-TZP and 2Y-TZP specimens showed high density and homogeneous microstructure and had
a higher fracture toughness than that of pure Y-TZP. The improvement of fracture toughness in alumina-dispersed Y-TZP increases
with increasing the dispersed-alumina particle size. The highest fracture toughness could be obtained in 3.0 pm alumina-dispersed
specimens which are 12.5 MPa- m" in 3Y-TZP and 18.9 MPa-m"” in 2Y-TZP. The improvement of fracture toughness by the
dispersion of alumina particles is due to the crack deflection in the front of dispersed-alumina particles during the crack propagation.
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Fig. 1. Crack propagation of Al;05-dispersed Y-TZP ceramics.

A 38# A 25.(2001)



168 A7
G2ou} A 3Y-TZPS} 2Y-TZP 4ZAA ] BAld o2
i} PRI e AFYUEE :1%“1 A3} S8 3Y-
TZP, 2Y-TZP2] 7%= 99%2] 2AUTE Jephsiy, ¢
2ulu} B2F 3Y-TZP, 2Y-TZP A|He £24k8 ¢2u)i} ¢
22718} AFglo] 98~99% P:-}E’J a EilL::;: vehf ik

hsle ﬂ MY
4o ST S WYY LBEES G2ATlE
, 2AEEE A 20 ¥
UEBFE VAP B
hagsd F QA1 ol Zo,

PIPYEE sl ol W2 D 248
Sags] 4ges Wert 2 %

]

AR 22Y=7} 7’

o8} 71x9e] g9el zl”éﬁ}oil 71@%%4111 77
47 SPi7k Bael ARREES 2AAY 4 A,

3.2, YZ20(LI7E EAE 3Y-TZP%} 2Y-TZP| OjMT7=

Fig. 2= 9x327]7}F 0.5 pm, 1.0 wm, 22 3.0 um
ol EFEuUE BEAA 1350°CHA 247 At AlE
T ALOY3Y-TZP A HEL] FAFAFP A AbdE veh)
At B EE EReiy Al ARkl 1E8
b G S %4__i T e A dom EAlske v
ATEE Zeth wE 24E e 4 iR
3Y-TZpe} Al EAsIow, x=mrjol YAke] 7+

i

13.8mm x10,0k SE(M)

A gFrue] dxt=s19
VFERA AT

Fig. 3ol 4AE717F 0.5 um, 1.0 um, Z#Z 3.0 um
o) GEoPE BAAIA 1500°Ce)A 247 &2 0}04 Az
T ALOs2Y-TZP AAES| FAAAATA ALzl el
RATH ALOY2Y-TZP AHELS ALO,/3Y-TZP A]J,jq- 7ro]
4@ vAARE JERE FARE ASE vehgsith.

Table 1= LFuuir} 2208 ALOJ/AY-TZPS: ALOy/
2Y-TZP *|¥H¢] E@ﬁ%x}iﬂ% SR8k epSIct. 05
}.lm ‘%}-?-UM' UAS & *}/\H. AHAL lO um, 3.0 pm &
171 Alge]) w] T8led 7174 A9k R
7F AA Oi u}_fa Faslel Urlgs

= ErUM PRI 7F ZAeFE 71X A

g A== ol A 101 T 2o
ogt A %:%i LFu
Wt H7kd & A|HA A =
R YAt B “}" = EELM 44 1 ol %LT EAY
slA HAL ]2 Il AAF A EJJT H-L FARA
At W) 2= ARA HE K22l gAY
ZAske GFE Pk Agr) iAol H:H/‘H
Aol AzAVete] fPAClE gt HAFHr}t 24817
"t mEhA 10 pum, 3.0 um LROUE 24271 Al
0y/3Y-TZP, ALOy/2Y-TZP A HAN= Y4 9AFa7)
A #EEA] @ FoZ AEH

daglel #dd vidzdE

S

e
erww ?JXP 717
o, ol B g

AN
=1

€
:11_,.].

A

5.00um

Fig. 2. Microstructure of (a) pure 3Y-TZP and Al,Os-dispersed 3Y-TZP ceramics Al,O; particle size of (b) 0.5 pm, (c) 1.0 um and

(d) 3.0 Lm with the specimens were sintered at 1350°C for 2 h.
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Fig. 3. Microstructure of (a) pure 2Y-TZP and Al,Os- dlspe1 sed 2Y-TZP ceramics Al,Os particle size of (b) 0.5 um, (c) 1.0 um and

(d) 3.0 Wm with the specimens were sintered at 1500°C for 2 h.

Table 1. Mean Grain Size in Alumina-dispersed 3Y-TZP and

2Y-TZP
Pure Dispersed Al,O5 particle size (um)
Sarmple .
zirconia 0.5 1 3
Alumina * 0.4 0.8 3
3Y-TZP 0.5 0.3 0.5 0.5
2Y-TZP 0.2 0.1 02 02
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Fig. 4. Fracture toughness of Al,Os-dispersed (a) 3Y-TZP and
(b) 2Y-TZP ceramics.
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Fig. 5. Scanning electron micrographs of (a) indented 3 {Wm
alumnina-dispersed 3Y-TZP specimen and (b) crack
propagation mode induced by a Vicker's indentation.

Fig. 6. Fracture surfaces of (a) 3Y-TZP, (b) Al,Os-dispersed 3Y-TZP, (c) 2Y-TZP and (d) Al O4- dlbpelsed 2Y-TZP ceramics.
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