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Two kinds of reusable ceramics composites, NiAl-dispersed alumina and PSZ have been
developed. The materials with controlled microstructure show the healing performance by
the oxidation of NiAl providing the rebonding of cracks (<270um) and compressive stress
around the repaired cracks. The healing mechanism is applicable for more than 20 times.
The simultaneous healing of multiplied cracks and the sliding damages formed on the wide
surface is also demonstrated.
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2NiAl + 5/20, — NiAl,O4 + NiO (1-1)
NiO + Al,Oz(matrix) —  NiAl,O4 (1-2)
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Table 1 EA&M B L Ot B 038 K5t

NA10 NA30 NA50 Al,0; NiAl NiAl,O,

Volume fraction of NiAl, V; / vol% 10 30 50 0 100 -

Sintered density, p / % 976, 982, 979, 994, 960, 97.8,
Fracture strength, o; / MPa 558 661 696 623 693 288
Fracture toughness, K. / MPa-m2 4.1, 5.6; 8.3; 34, ~6" 31,
Elastic modulus, E / GPa 349 308 257 388 149 275
Poison’s ratio, v 024, 025, 026, 023 0295 0.28;
Vickers hardness, H, / GPa 16.0 12.1 8.5 16.8 3.2 14.8

* H. Bei and E.P. George, “Microstructures and mechanical properties of a directionally solidified NiAl-Mo
eutectic alloy”, Acta Mater., 53, 69-77 (2005).
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Table 2  NiAIALO; BR{LALERES D35 Kt

NA10 NA30 NAS50

Degree of oxidation, &/ % 57.6 42.0 211
Thickness of metamorphic layer, § / um 15 23 36
Fracture strength, o; / MPa 665 738 769
Fracture toughness, Kg / MPa-mY2 4.7, 7.7, (10.2;)
Vickers hardness, H, / GPa 15.5 11.6 8.2

Oxidation treatment: 1250°C for 3h.
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