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Abstract We report structural, mechanical, and thermal properties of diecast ADC12 aluminum alloys characterized using
synchrotron X-ray diffraction (XRD), scanning electron microscopy, energy dispersive X-ray (EDX) analysis, thermal conductivity
(M), Vickers hardness (Hv), and stress-strain measurements. We also studied the effect of post-annealing performed in a
vacuum atmosphere on the mechanical properties of diecast ADC12 alloys. EDX and XRD results revealed that Al,Cu and
AlCu, grains are formed, well dispersed in Al base and highly crystalline. Ultimate tensile strength (UTS) of 307.9 +
9.1 MPa and elongation of 2.98 + 0.62 % were estimated. A was 129.3 +0.27 W/m - K and Hv was approximately 130. Both
values were significantly higher than the reported values. At annealing temperatures ranging from 25 to 200°C, UTS and
Hv values remained constant, while as the annealing temperature increased to 500°C, these values gradually decreased. This
is because stabilization of the microstructure improves toughness and ductility.
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Table 1

Parameters of diecasting process for ADCI12 alloy
Parameters Value
Diameter of sleeve (mm) 60
Low injection speed (m/s) 0.2
High injection speed (m/s) 4.5
Interval (mm) 150
Molten metal temperature (°C) 670
Mold temperature (°C) 250
Stroke (shot) 10
Cooling time (sec) 10
Mold release jet time (sec) 4
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Fig. 1. XRD profile of the ADCI12 alloy sample produced by
the diecasting process. Bragg diffractions of Al and Si polycrys-
tals are observed. Note that the Bragg diffractions of Au,Si and

AuCu; alloys are detected. The XRD profile of the ADCI12
ingot sample was also displayed for comparison.
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Fig. 2. B-rocking curve of the (a) Al(111), (b) Si(111), and (c)

AlCu,(111) Bragg peaks. The Al domain showed a preferred

orientation, while the Si and AlCu; domains showed a mosaic
distribution.
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Fig. 3. Comparison of SEM image and EDX mapping results obtained from ADCI2 ingot and diecast samples. Dispersion of Si,
Cu, and Fe atoms can be clearly distinguished. Note that the dispersion of O atoms implies localized passivation of diecast ADC12
sample. The length of the scale bar is 50 pm.
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diecast samples.
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