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ABSTRACT
190718

In this research, an as-cast aluminium alloy A319 (Al-4.93Si-3.47Cu) was
studied. Microstructures were studied by optical microscopy, scanning electron
microscopy, transmission electron microscopy and X-ray diffractrometry.
Macrohardness, microhardness within the dendritic regions and tensile properties were
measured. It was found that the microstructure in the as-cast condition consisted of
primary dendrites of a-Al surrounded by a eutectic structure of Si and intermetallic
phases comprising Al,Cu and Al ,FeSi. After solution treatment at 503 °C for 2-24 hours,
some spheroidisation of the eutectic structure occurred and the alpha matrix was
homogenized. The size and area fraction of eutectic structure were decreased.
Transmission electron microscopy revealed that after solution treatment at 503 °C for 2-
24 hours plus ageing at 150-230 °C for 1-48 hours the precipitation within a-Al matrix
occurred. In the initial stages i.e. under-aged condition, the precipitate was circular-like
with a diameter of 7-20 nm. In the peak-aged condition, the precipitates were 0'"-Al,Cu
or 0'-Al,Cu with thin plate-like shape and a thickness about 3-10 nm and length about
15-120 nm. In the over-aged condition, the precipitates were plate-like with thickness
about 3-15 nm and length about 30-200 nm. The macrohardness and ultimate tensile

strength in the as-cast condition were 34 HR; and 227 MPa, respectively. After solution
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treatment at 503 °C for 8 hours plus ageing at 170 °C for 24 hours, the peak
macrohardness and maximum ultimate tensile strength were 75 HR; and 400 MPa,
respectively. At shorter time or lower temperature, the hardness and ultimate tensile
strength were decreased due to the precipitation process not being complete. At longer
time, the hardness and ultimate tensile strength were decreased due to precipitate

coarsening.
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