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Abstract

Eelectrical, mechanical and sinterability properties of yttria-stabilized zirconia doped with
5.35wt% Y20s(Y20s3 - containing stabilized zirconia : YSZ) were studied as a function of AlLQs,
Co0, FesOs and MnO: addition. The ratio of monoclinic phase to tetragonal phase was changed by
the addition of Al:Qs, CoO, FexO3 and MnO: to 800 wt% and sintered density decreased with
increasing Al:Os, CoO, Fex03 and MnO; addition. Fracture toughness increased with the increase
of monoclinic to tetragonal phase ratio and was maximum at about 18%. When transition metals
such as CoQ, FexOs or MnO: was added more than 15 wt%, the electrical conductivity of YSZ
increased. But AlOs hardly affected the electrical conductivity of YSZ. The addition of Al:Os, CoO,
Fe:Os and MnO: into YSZ resulted in the more complex behavior of fracture toughness and
hardness variation and the specimen with 1.5wt%-Fex0s, 3.0wt%-Al:03 and 1.5wt%-CoO showed

the monoclinic to tetragonal phase ratio of 18% and the highest toughness of 10.8 MPa - m"” and
Vickers hardness of 1201 kgf/mm”.
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Table 1. Ratio of mono./(tetra.+mono.) phases
by impurity addition.

Addit.
Cont: AbO; | CoO | FeOs | MnO»
(wt%)
0.00 438 483 4.8 48
0.25 74 83 74 6.5
0.50 48 99 6.5 5.7
1.00 438 145 9.0 115
150 74 R3 10.7 138
2.00 b.7 32.0 16.0 286
400 48 260 215 280
800 5.7 280 29.0 8.3
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Fig. 1 Density variation of sintered specimens for
impurity addition.
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Fig. 2. Dependency of Kic value on mono./(tetra.+
mono.) peak ratio for impurity addition.
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Table 3. Mechanical properties and mono./(tetra.+mono.) peak ratio by multiple impurity addition.

N Zi0: | Fes | AROs | MnO; | CoO m/tom) Hy Kic

Sl | wo | wm | wee | w% ©6) (g/mmd) (MPa - m*)
1 100.00 0.00 0.00 0.00 0.00 48 1229 59
2 97.25 0.00 0.00 150 1.25 320 1007 39
3 | %50 | 00 000 300 250 194 30 55
4 | @13 | o 150 000 125 160 1200 84
5 | %50 | oo 150 150 250 306 1065 36
6 | %50 | 000 150 300 000 206 01 38
7 | 9450 | 000 300 000 250 187 L2z 59
8 B0 0.00 3.00 150 0.00 174 1197 86
9 | @m | ow 300 300 1% 248 1075 59
10 96.00 150 0.00 0.00 250 301 1037 b9
| 9700 | 150 000 150 000 301 96 36
2 | w2 | 1% 000 300 1% 275 54 50
3 | 970 | 150 150 000 000 123 1120 75
14 | u» | 1% 150 150 1% 315 1075 47
15 9130 130 150 300 250 215 970 44
6 | 9% | 150 300 000 1% 180 1201 108

17 91.50 1.50 3.00 150 250 315 1065 4.3

18 250 150 3.00 3.00 0.00 206 1004 48
19 B 7H 3.00 0.00 0.00 1.25 281 1013 55

20 | B0 | 30 000 150 250 775 681 52

21 | %00 | 30 000 300 000 20 239 60

2 | @0 | 3w 150 000 250 %1 1033 50

23 | 900 | 300 150 150 000 315 8% 44

2 | a5 | 30 150 300 15 24 R 16

5 A.00 3.00 3.00 0.00 0.00 270 915 6.5

26 91.25 3.00 300 1.50 1.2% 265 1031 6.5

27 | %850 | 300 300 300 250 201 10383 47
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Table 4. Variation analysis of Vickers hard- AAole] iR BARMATE <F 6> vehigl
ress o} FO Zeld 2wl MnO,, Fese] $02 AFdolo)
Factor S | @& |V | FO |[F00 2 9L FE A& & F vk MnO2 ZF7 A7)
FexOs 15| 2 | 58 | 11007 | 514 e = ayols o s
- = AAe)Z dajs]l Yoy, FeOss A7l
AYOs % | 2 | 49 |93 | 514 ﬁ1 © _‘E HE ZiJ: - B7iel
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Table 5. Variation analysis of fracture tough- BAEAS Esle] AR AT ALOE ARE SpAHA|
e Tl A4 SRt 4] 2 S 99
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Table 6. Variation analysis of ratio of phase lolrl wlelA] o]F MBS BikHog Ilsisle
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