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Abstract Effects of liquid phase and reinforcing particle morphology on the sintering of Al-6 wt%Cu-
10 vol% Al,O,or SiC particles were studied in regards to densification, structure and transverse rupture properties.
The Al-Cu liquid phase penetrated the boundaries between the aluminum matrix powders and the interfaces with
reinforcing particles as well, indicating a good wettability to the powders. This enhanced the densification during
sintering and the resulting strength and ductility. Since most of the copper added, however, was dissolved in the
liquid phase and formed a brittle CuAl, phase upon cooling rather than alloyed with the aluminum matrix, the
strengthening effect by the copper was not fully realized. Reinforcing particles of agglomerate type were found
less suitable for the liquid phase sintering than solid type particles. Al,O,and SiC particles produced little dif-
ference on the sintering behavior but their size had a large effect. Repressing of the sintered composites increased
density and bending properties but caused debonding at the matrix-particle interfaces and also fracturing of the
patticles.
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Fig. 1. Reinforcing particle morphology. (a) 50 pm agglomerate Al,O;, (b) 100 um agglomerate Al,O,, (c) 8 um angular
AlLO,, (d) 44 pm angular ALO,, (e) 8 um angular SiC, and (f) 44 um angular SiC

Table 1. Reinforcing particle characteristics

Particle Average size Shape Company
50 Wm agglomerate, spherical Japan, Kojundo
ALO, 100 um agglomerate, spherical Germany, MaTecK
o 8 um monolithic, angular Japan, Showa Denko
44 ym monolithic, angular Japan, Showa Denko
Sic 8 um monolithic, angular Japan, Showa Denko
44 pm monolithic, angular Japan, Showa Denko
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Table 2. Density of sintered Al-6 wt% Cu base composite

Composite Green Sintered Sintering
mpo density density temp.
85% 84% 600°C
Al-Cu-50 ALO,

85% 88% 625°C
85% 83% 600°C

Al-Cu-100 ALO,
b 85% 85% 625°C
Al-Cu-8 ALO, 85% 92% 625°C
Al-Cu-44 Al1,0, 85% 94% 625°C
Al-Cu-8 SiC 85% 92% 625°C
Al-Cu-44 SiC 85% 94% 625°C
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Fig. 2. SEM Micrographs of compacts after sintering at 625°C.
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Fig. 3. XRD pattern of sintered Al-Cu-44 pm SiC compact.
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Table 3. Transverse rupture strength of Al-6 wt% Cu base
composite

Composite Proces§ TRS  Displacement
(% density) (MPa) (mm)
Al-Cu-50 um  sintered 134 0.7
ALQ, repressed(95%) 220 0.95
Al-Cu-100 um  sintered 160 0.65
AlLG, repressed(98.7%) 200 0.75
Al-Cu-8 um  sintered 213 0.73
AlLO, repressed(96%) 250 1.0
Al-Cu-44 pym  sintered 243 1.05
ALO, repressed(98.5%) 255 1.2
Al-Cu-8 um  sintered 215 0.7
SiC repressed(96%) 250 0.75
Al-Cu-44 um sintered 247 1.0
SiC repressed(99%) 265 1.05

*sintering condition : 625°C, 1 hr, N,
*repressing condition : 150 kgf/em?’, 5 sec

del ALOE BR At AR Be F
4 A2 debREk@E 3). S0 Fehe) sk
o 7 AAUEs} om A ) Rz
Agelt $3A} 714k Hae) A2 A

Vol. 11, No. 2, 2004



176 Wb . oA -

Atomic Percent Copper

10 L a0 10 % e W 83 60 300
T 10048
1000 4 &
L v
wo B
5 L3
&} R
S aoo ] H:
2 ;
2 |
g ol "
=% 080 4850
5
= so0
A PN
o
6482°%C 2,
son
%
00 (A%} * [0
[k
1 20 © I oo ® £ [ B
Al Cu

Weight Percent Copper

Fig. 4. Al-Cu phase diagram'.
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Fig. 5. SEM micrographs of repressed composites. (a) Al-Cu-8 pm ALQO,, (b) Al-Cu-44 pm AL, O, (c) Al-Cu-8 pm SiC, and

(d) Al-Cu-44 pm SiC
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