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A study on the Mechanical Properties of ALOsp/LXA
Composties by Melt-stirring Method

Hyun-Kyu Lee - Chang-Duk Kong®

ABSTRACT

Casting of metal matrix composites is an attractive process since it offers a wide selection of
materials and processing conditions. Among the casting methods, melt-stirring technology is
much attractive route in industrial application because it is more simple and inexpensive
compared to squeeze casting or powder metallurgy. In the present work, effects of particle
size, volume fraction of particles and Mg addition on mechanical properties and thermal
expansion coefficients of a -ALOs;p/LXA composties were studied. It is shown that @ -AkO;
particles formed at the interface of «-Al:Os particles and matrix made an important role on
mechanical properties. Ultimate tensile strength of most composite materials was not
increased. But in the case of 5vol% addition of 16mm a-AlQO; particle, Ultimate tensile
strength of composite materials with 3wt.% Mg was increased. Volume fraction of
reinforcements and Mg content were thermal expansion coefficients of composite materials
were decreased.
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Fig. 1. The shape and size of the tension test
specimen.
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Fig. 2. Schematic diagram of the pin-on-disc
type wear machine.
(1 Disc(SM45C), 2 Specimen, 3 Weight,
4 Motor, 5 Rotary Encoder, 6 Digital
Tachometer, 7 Controller)

Table 1. Condition for wear test

Specimen size(mm) 4X4X10
Revolving disc material | SM45C(63HgrC)
Sliding distance(m) 800
Sliding speed(m/sec) 0.93
Final load(kg) 0.5, 1.0, 3.0, 5.0
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Fig. 3. Relation between stirring time and
hardness (a) 28um Al,Os(P)
{b) 57um AlO3(P)
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Fig. 4. Relation between stirring time and
mechanical properties at room temp.
(@) Tensile strength for 28um AlLOs(P)
(b) Elongation for 28um AlLOs(P)
(c) Tensile strength for 57xm AlLO3(P)
(d) Elongation for 57um AlLQOs(P)
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Fig. 5. SEM micrograph of the fracture surfaces at room temp.
(@) LXAB%Mg) (b) AlbOsp/LXA(3%Mg)(5min, stirring) (b) AlOsp/LXA(3%MQg)(20min, stirring)
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Fig. 6. Relation between stirring time and
mechanical properties at 300°C
(a) Tensile strength for 28um Al:Ose)
(b) Elongation for 28um Al:Osp)
(c) Tensile strength for 57um ALOs3p)
{d) Elongation for 57um AlOsp
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Fig. 7. Relation between stirring time and
mechanical properties at 400°C
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Fig. 8. SEM micrograph of the fracture surfaces at 300°C and 400°C (28um AlOs)
(a) LXA(B%Mg)

(b) AlOsr/LXAR%Mg)(5min. stirring)
(c) ALOxp/LXA(B%Mg)(20min. stirring)
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Fig. 10. SEM micrograph of the wear surfaces
in the LAX(3%Mg)
{a) 0.5kg (b) 1.0kg
(c) 3.0kg (d) 5.0kg
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Fig. 12. Effect of Mg on the weight loss in the
LXAALOzp(28um) (20min. stirr.)
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Fig. 13. Effect of AlOs particle size on the weight
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Fig. 14. Effect of stirring time on the weight loss in
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