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Abstract An optimum route to fabricate the Al,O4/Cu nanocomposites with sound microstructure and
improved mechanical properties was investigated. Microstructural investigations for the composites prepared
using Al,O5/Cu-nitrate showed that fine Cu particles with average size of 150 nm were homogeneously dis-
tributed within the Al,O5 matrix grains and at the grain boundaries. Fracture strength of 953 MPa and toughness
of 4.8 MPaVm were measured for the composite. The strengthening and toughening of the composites are
explained by the refinement of the microstructure and the crack bridging/deflection, respectively.
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Fig. 1. XRD profiles of the powder mixtures at different
stage of processing; (a) after calcination in air at 450°C for
2 h and (b) after reduction/hot-pressing at 1450°C and 30
MPa for 1 h (@) ALO3, (O) Cu and (@) CuO).
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Fig. 2. TEM image of the CUO powder mixture after H,
treatment at 350°C for 30 min.
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Fig. 3. Comparison of the fracture surface on the com-
posites, hot-pressed at 1600°C using different powder mix-
tures; (a) Al;O3/Cu (CUU) and (b) Al;O3/CuO (CUO).
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Fig. 4. Fracture surfaces of the specimens observed in
SEM, hot-pressed at 1450°C; (a) monolithic ALO;, (b)
CUO and (c) CUN.
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Fig. 5. Typical microstructure of the AL,04/5 vol% Cu
nanocomposites; (a) CUO and (b) CUN powder mixture.
Sintering conditions of both composites were 1450°C and
30 MPa for 1 h.
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Table 1. Relative density and mechanical properties of
monolithic Al,O; and composites, hot-pressed at 1450°C
for 1 h

Specimen P (%) of MPa)  Kj, (MPaVm)
ALO, 99.2 536135 3.6£0.3
cuo 99.3 819+53 49407
CUN 99.0 953+59 48102

7144 BAE 343l E 10 MM A=
A AlellA 9% e veliglesd, S
BellA9] SRR 5% ALO,% HIAEER] LS
ool S71R he vEpile. AR adEA
3 24E 2k ElelMe CUN £33 A
43 757h 953 MPaZ FUZ= e HeiFgint
ol2]g Ao, Mtz 22 AR =)
=2k s (K, AR WL (o), BHS
7181k A (V) Sl AAE o Ae eisi
A% & 9t

1 ch

dubgoz A plM Agzr)e] ¥t c & &Y
3 AAA L] YAk 9} vlFHste R, =} 2ho}
A4S AR A= T2 48 R H4
weA, & AF AlelA EAs £ ALOY 7
A4 FFYE 089 pm: HAYE 3.5 um)} B3
AE4) CUO.67 um: 2.1 pm) & CUN(.60 pm :
1.6 um) o] d==2715 =8 o], CUNEFA)BIA
) A= s e o olEldt dAt A
3ol wE ogFor AwWE 4 Qo =3h 74 AlH
ol M9 Y=t CUNAHIA HA9 e v
el v, of2iat ol 2h =, =S} FIFL
= A8 A3l 714t Aoz st

£ 1M AA ARl B3RS Sl
48-49 MPaVmo 24 +43 ALOel sl 27}
g 7R Jeldi, dubge g ApeAy elAdE
Y7V crack bowing, crack deflection, crack
bridging ¥ microcracking5-2-2 ARWg 5 .13
E Alge] B3E Ao E o]#igt #Fo] veht
o, WEHe FelE 19 6ol VERSisE cuoE
A 82 Fdo Vickers AEAE ]85} cracks
=3 F, SEME3} cracke] A¥E #aAF 2%

Journal of Korean Powder Metallurgy Institute

Fig. 6. SEM micrographs showing: crack propagation on
the surface of Al,03/5 vol% Cu nanocomposite. Cracks
were introduced by the Vickers indentation.
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