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ABSTRACT

In this investigalien, har-shaped specimens which consisted of three layers are prepared to study the effects
of residual compressive stress on the mechanical properties in ZTA . The outer layers contained AlO; and
wnstabilized ZrQ, and the central layer contained Al,O; and stabilized ZrO, (with 5. 10wt% Y,0,). When cooled
from the sintering temperature, some of zirconia in the outer layers transformed to the monoclinic form while
zirconia in the ceafral layer was retained in the tetragonal form. The transformation which induces to
dilatational expansion led to the estabilishment of compressive stress in the outer layers and balances tensile
stress in the central layer. Decrease of outer layer thickness(for a fixed total thickness)increases residual
compressive Stress.

Because of residual compressive stress in the outer layers, the fracture toughness of outer layers of 3-layers
composite is 10,21 Mpam**, which is increased to 25% above in comparison with 1-layer specimens in ZTA.,
Also, the 3-layers composite is believed to exhibite greater fracture resistance in contact damage environment

from thermal shock test.
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Fig.1. Schematic specimen shape of 3-layers ZTA.
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Table 1. Raw Materials Used in this Experiment,

Compositon| Particle Crystal | Production
Powder .
wi%) slze siructure Cotp.
0/
AKP-50 99.99% 0.15xm | hexagonal | Sumitomo
AL,
99.9% Toyo
- l
TZ-3¥ 70 ). dum | tetragona Sodn
5.10%
Y.
. 99.9% .. Toyo
TZ-0Y 710, . 4¢m |monoclinic Soda
R o



Table 2, The Characteristics of Specimens in this

Experiment.
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Table 3. The Average Grain Size as a Function of
Zr0; Volume in AZO.

Specimen AZO-5 | AZO-10 | AZO-15 | AZO-20
Average grain
size of ALO, 2.06gm | 1 79¢m | 1.61gm [ 1.50pm
Average grain
size of 710, 0,39 m [ 0 47uem { 0.57em | O 68um
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Fig,2, SEM micrographs of AZO specimens.
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Table 4. The Average Grain Size as a Function of
Zr(, Volume in AZY.

Specimen AZY-5 | AZY-10 | AZY-15 | AZY-20
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Fig.3. X-ray diffraction patterns of (a) AZO-10, (b)
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Table 5. The Phase Transformation Characteristics
of the Specimens
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Table 6. The Mechanical Analysis as a Function of d,
{(outer layer thickness) /d(total thickness) in

AZL.
d,/d 0074 0.15% 0.225 0.372
Residual
stress(Mpa) -228 ~184 -148 -69
, at surface
Theoretical _ -
Ko (Mpam™) 10.44 9.96 9.58 B.70
Experimental . .
Ke (Mpam™) 021 9.50 827 743

{b)

Fig.6. (a) Thermal cracks induced thermal shock in
AZO(AT : 340C), .
{b} Thermal cracks induced thermal shock in
AZL(AT : 380C).
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