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Superplasticity of Ceramics
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Fig. 2. Deformation mechanism map of Al,O3
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Fig. 3. Grain boundary structure containing amor-
phous phase!?.

Table 1. Types of deformation mechanism distinguished by the structure of grain boundaries!®.
Grain boundary structure Deformation mechanism Material
Type 1  High angle boundary Diffusional creep Al03
Type Boundary containing amorphous phase
Type [l Low angle boudary Dynamic crystallisation Spinel
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Fig. 4. Effect of grain size on the relationship
between stress and strain rate of ZrO, polycrystals3V.

Deformation parameters of ZrO, polycrystals.

. Stress Activation energy Exponent of Maximum

Material exponent (n) (0’, kJ/mol) grain size (p) elongation (%) Ref.
3Y 2 586 — 120 3)
3Y 2 380 1.8 - 4)
3Y 2 — — — 27)
3Y 2 — — — 28)
2.5Y 1 560-570 — — 29§

25Y 1 550 2 — 30
2Y 2,1 533 1,2 200 31)
3Y 3 — — 350 32;

3YH 2.7 600 1.8 80 33
3YL 2.2 — — 147 33;

3Y 1.9-2.3 580 - 246 34
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Photo. 1. SEM micrograph of the Zr0,/Al,03
composite (3Y20A) (Dark grains are Al,O3).

Photo. 2.
composite (3Y20A). The as-HIPed specimen (0%)

Superplastic elongation of Zr0,/Al,03

is dark3®.
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Fig. 5. True stress vs. true strain curves of zir-
conia-toughened alumina*V.
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