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Fabrication and Characteristics of ALO;/AC8A Composites by
Pressureless Infiltration Process

*

Jae-Dong Kim”*, Sung-Wi Koh™* and Hae-Yong Jeong**

ABSTRACT

The fabrication process of AL,O3;/AC8A composites by pressureless infiltration technique and the
effects of additive Mg content and volume fraction of particulate reinforcement on mechanical and wear
properties were investigated. It was found that the bending strength decreased with increasing volume
fraction of Al,O; particles. Whereas hardness increased with volume fraction of ALOs particles. The
decrement of strength in case of high volume fraction of AL,O; particles was attributed to high porosity
level. In terms of additive Mg content, AL,O3/AC8A composites containing around 5~7wt% of additive
Mg indicated the highest strength, and hardness values increased with additive Mg contents. Wear
resistance of AC8A alloy were improved by reinforcement of AL Os particles especially at high sliding
velocity. Wear property of Al,O3;/AC8A composites and AC8A alloy exhibited different aspects.
ALO:;/AC8A composites indicated more wear loss than AC8A alloy at slow velocity region. However a
transition point of wear loss was found at middle velocity region which shows the minimum wear loss
and wear loss at high velocity region exhibited almost same value as at slow velocity region, whereas
wear loss of ACBA alloy almost linearly increased with sliding velocity. It was found that ALO;/AC8A
composites containing ALO; volume fraction of 20% exhibited abrasive wear surface regardless of
sliding velocity and ALO:;/AC8A composites containing ALO; volume fraction of 40% showed slightly
adhésive wear surface at low sliding velocity, and it progressed to severe wear as increasing the sliding
velocity.
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Table 1 Chemical composition of AC8A alloy

Elements| Cu Si Mg Ni Al
wt% 1.10 {11.33] 1.07 | 1.20 | Bal

Table 2 Specification and chemical composition of Al,O;
particles

Composition | H,O [Fe,0s]| SiO, | Na,O | ALO;
wit% 0.04 1 0.01 [ 0.01 { 0.25 | Bal.

Density(g/cr) 3.95

Mean particle size (ym) 45
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Fig. 1 Schematic illustration of experiment for fabrication of
Al,O3,/AC8A composites
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Fig. 2 Schematic illustration of wear test
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Fig. 3. Micrograph of Al:O3,/AC8A composites with different
volume fraction : {(a) 20vol.%, (b) 30vol.% and (c)
40vol.% Al:O3/ACBA composites.
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Fig. 4. Porosity leve!l as a function of volume fraction of Al,Os
particle.
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Table 3 Mechanical properties of AC8A alioy and Al;O3/AC8A

composites
. Volume O E &
Materials H
" @] | MPa) | GPa) | (%)
ACSA — |111.8]375.1] 189 | 4.23
ACB8A-T6 - [124.71451.5] 21.4 | 4.61

ALO,/AC8A| 20
ALO,JACBA-T6| 20

136.81311.0} 29.0 | 1.10
217.6(365.7] 29.5 | 1.15
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Fig. 5 Variation of bending strength and hardness of
Al,O3,/AC8A compos-ites with increase of additive
amount of Mg.
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Fig. 6 Variation of bending strength and hardness of
AlL,O5/AC8A compos-ites with varying volume fraction of
particles.
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Fig. 8 Variation of specific wear loss of AC8BA alloy and
AlLO1,/AC8A composites as a function of sliding speed.
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Fig. 9 Variation of specific wear toss of Al;O3;/AC8A
composites with sliding speed.
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Fig. 10 SEM micrograph of worn surface of 20 vol.%
Al,03,/AC8A composite (a,b,c,d) and 40 vol.%
Al,O;,/AC8A composite (e,f,g,h) with sliding speed :
(a),(b).(e),(f) 0.62m/sec, (c),(d) 2.38m/s and (g),(h)
3.53m/sec.
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