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Temperaturé Effect On Mechanicai Property of
Al-42wt%Cu/03 1 mALO3(p)Composite

7.C.Chang, J.M.Chen and W.D.Jen

Department of Mechanical Engineering
National Chin-Yi Institute of Technology
Taiping, Taichung, Taiwan 41111
Republic of China

ABSTRACT

The tensile fracture behavior of an Al-4.2wt%Cu alloy metal ma-
trix composites (MMCs) reinforced with 1,2,3 and 4%¥t% 0.3 «m alu-
minum oxide particles was investigated as a function of temperature
between 30°C and 480°C, and compared with the mechanical property of
the unreinforced alloy. It was observed that the transfer temperature
of the tensile property was 180°C. Above 180°C, degrades the me-

chanical strength(0.2% proof stress and ultimate tensile strength)
and increases the elongation. These composites have the same mechan
-ical strength at 480°C. In addition, these composites have the
higher mechanical strength and elongation than those of the parent
material. With increasing contents of the reinforcement will improve

~ the previous properties of the composite. The microstructure of the
frocfure surféce in these composites also varies with temperature.
The dimple regions of fracture surface increas with increasing the

temperature and the contents of reinforcements.

Key words: metal matrix composites; 0.2% stress; Ultimate tensile

strength; elongation; dimples; fracture surface
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fig.1 Schematic illustraton of the compositing apparatus
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fig.4 Scanning eIectronvmicroscopy photomicro-graphs of Al-4.2wt% Cu

with different Al203 particle content (a)Owt%(b)4wt%
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fig.5 Effect of ultimate tensile stress as a function of temperature
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fig.8 SEM fractographs of A1-4.2wt%Cu/0.3# m Al203(p) under uniaxial tension test
at 35°C (a)0wt%;(b)1wt%;(c)2wt%;(d)3wt%;(e)4wt% (left x 250, right x 1000)
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SEM fractographs of Al-4.2wt%Cu/0.3#m Al1203(p) under uniaxial tension test
at 180°C (2)0wt%;(b)1wt%; (c)2wt%;(d)3wt%;(e)4wt%;(left x 250, right x
1000) -17-
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fig.10 SEM fractographs of Al-4.2%t%Cu/0.3 4 mA1,03(p) under uniaxial tension test
at 480°C (a)0wt%;(b)1wt%;(c)2%t%;(d)3%t%;(e)dwt% ;(left x 250, right x
1000) —18—
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