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Abstract In this study, the fabrication of Al,03/5vol.%Cu nanocomposite and its mechanical property were
discussed. The nanocomposite powders were produced by high energy ball milling of Al,05 and Cu elemental
powders. The ball-milled powders were sintered with Pulse Electric Current Sintering (PECS) facility. The relative
densities of specimens sintered at 1200°C and 1250°C after soaking process at 900°C were 96% and over 97%,
respectively. The sintered microstructures were composed of Al,O3 matrix and the nano-sized Cu particles dis-
tributed on grain boundaries of Al,O3 matrix. The nanocomposite exhibited the enhanced fracture toughness com-
pared with general monolithic Al,O3. The toughness increase was explained by the crack deflection and bridging

by dispersed Cu particles.
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Fig. 1. SEM images of the AL, O/5vol.%Cu powder mixtures as milling time; (a) 0 h, (b) 20 h, (c) 30 h and (d) 50 h.
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Fig. 2. Change of crystallite size of ALO; in ball-milled
powders with milling time.
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Fig. 3. Typical TEM microstructure for Al,04/5vol.% Cu
nanocomposite, sintered at 1250°C.

33. 2@4A|9] miziold £8

1250°Cell A 24" BghAlo) 3}904S Vickers
AEAE o83 F HE o83l &3l on
a2 =S a3 49 Veligsh S F ubge
A 22 o QA SAH vjs] 2 A
=7} v|2A doke o] giA|T w3l =3
W E A T 1 em’ AR Fe AlHon
= g2 A¥XNE 9% $ ok A 9l

ﬂp
2

—>{2af—

Fig. 4. Schematic diagram of Vickers-produced direct
indentation method.
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Table 1. Fracture toughness of sintered parts measured by
Indentation Fracture method.

Sample Crack Size Cone Size Ko
Number (2c, Pm) (2a, ym)  (MPa - m'?)
1 280.75 102.75 4.874
2 291.50 104.50 4.687
3 297.25 102.00 4.441
4 285.25 103.50 4.794
5 285.25 103.25 4.782

Average 288.00 103.20 4.712
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Fig. 5. SEM micrograph showing crack propagation on the surface of Al,04/5vol. % Cu nanocomposite sintered at 1250°C.

Cracks were introduced by the Vickers indentation.
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