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Abstract

Ni coated Al,O, composite was successfully prepared by the electroless deposition process. The

average size of Ni particles coated on the Al,O, matrix powder was about 20 nm. It was hard to find any reac-

tion compound as an impurity at interfaces between Al,O, and Ni particles after sintering. The characterization

of microstructure crystal structure and fracture behavior of the sintered body were investigated using XRD,
TEM and Vickers hardness tester, and compared with those of the sintered Al,O, monolithic body. Many dis-
locations were observed in the Ni phase due to the difference of thermal expansion coefficient between ALO,

and Ni phase, and no observed microcracks at their Al,0, and Ni interface. In the A1,0,/Ni composite, the main

fracture mode showed a mixed fracture with intergranular and transgranular type having some surface rough-

ness. The fracture toughness was slightly increased due to the plastic deformation mechanism of Ni phase in the

AlO,/Ni composite.
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Fig. 1. TEM micrographs of AL O, (a), calcinated ALO,/Ni (b) powder.
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Fig. 3. TEM micrograph of ALO,/Ni composites and EDS profiles.
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Fig. 4. XRD profiles raw Al,O, (a), calcined AL,O,/Ni pow-
der (b) and sintered Al,O/Ni (c).
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Fig. 5. HRTEM image of the Al,O,/Ni composite.
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Table 1. Some properties of Ni, Al,O, and sintered Al,0,/Ni composite

T, (°C) TEC (x10°%°C)  Sintering temp.(°C)  Hardness (Kgf/mm?  Fracture toughness (MPa - m'?)
Ni 1455 13 - -
ALO, 2050 8.8 1450 1834 2.6
ALO/Ni - - 1450 861 34
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(b)

Fig. 6. SEM images of showing the crack propagation made by Vickers indentation ALO./Ni composite.

(a)

Fig. 7. Fracture surfaces of the sintered ALO, (a), ALO/Ni composites (b).

(o)
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