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Aluminum is on active metal, but it is well known that its oxide film plays a role as protective barrier which
is comparatively stable in air and neutral aqueous solution. Thus, aluminum alloys have been widely applied
in architectural trim, cold & hot-water storage vessels and piping etc., furthermore, the aluminum alloy of AC8A
have been widely used in mold casting material of engine piston because of its properties of temperature and
wear resistance. In recent years, the oil price is getting higher and higher, thus the using of low quality oil
has been significantly increased in engines of ship and vehicle. Therefore it is considered that evaluation of
corrosion resistance as well as wear resistance of AC8A material is also important to improve its property and
prolong its lifetime. In this study, the effect of solution and tempering heat treatment to corrosion and wear
resistance is investigated with electrochemical method and measurement of hardness. The hardness decreased
with solution heat treatment compared to mold casting condition, but its value increased with tempering heat
treatment and exhibited the highest value of hardness with tempering heat treatment temperature at 190 C for
24hrs. Furthermore, corrosion resistance increased with decreasing of the hardness, and decreased with increasing
of the hardness reversely. As a result, it is suggested that the optimum heat treatment to improve both corrosion
and wear resistance is tempering heat treatment temperature at 190 C for 16hrs.
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EVALUATION OF THE CHARACTERISTICS OF THE ALUMINUM ALLOY CASTING MATERIAL BY HEAT TREATMENT
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Table 1. Chemical composition of AC8A test specimen (wt%)

Element Cu Si Mg Zn Fe Mn
Wt(%) 1.2 12.3 1.0 0.15 0.8 0.15
Element Ni Ti Pb Sn Cr
Wt(%) 1.1 0.2 0.05 | 0.05 0.1
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Fig. 1. Variation of vickers hardness with heat treatment condition.
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Fig. 2. Comparison of microstructures with heat treatment con-
dition(x500).
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Fig. 3. Time dependence of corrosion potentials in seawater with
heat treatment condition.
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Fig. 4. Variation of cathodic and anodic polarization curves
with(510C :4hrs) heat treatment condition.
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Table 2. The relationship between conrosion current density and
Vickers hardness

H.T. condition icm(A/cmz) H,

No Heat 29 X 10° 98
510C - 4hrs 1.1 X 10° 86
190°C - 16hrs 3.1 X 10° 104
190°C - 24hrs 42 X 10° 133
190°C - 36hrs 28 X 10° 97
5.0x10° 140
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Fig. 8. Relationship between corrosion current density and Vickers
hardness with heat treatment condition.
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