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Abstract We investigate the effect of T6 heat treatment on the microstructure and mechanical properties of
AA365 (Al-10.3Si-0.37Mg-0.6Mn-0.11Fe, wt.%) alloy fabricated by vacuum-assisted high pressure die cast-
ing by means of thermodynamic calculation, X-ray diffraction, scanning and transmission electron microsco-
py, and tensile tests. The as-cast alloy consists of primary Al (with dendrite arm spacing of 10~15 ym), nee-
dle-like eutectic Si, and blocky a-AlFeMnSi phases. The solution treatment at 490 °C induces the spheroid-
ization of eutectic Si and increase in the fraction of eutectic Si and a-AlFeMnSi phases. While as-cast alloy
does not contain nano-sized precipitates, the T6-treated alloy contains fine p' and ' precipitates less than
20 nm that formed during aging at 190°C. T6 heat treatment improves the yield strength from 165 to 186
MPa due to the strengthening effect of B' and B' precipitates. However, the ' and ' precipitates reduce the
strain hardening rate and accelerate the necking phenomenon, degrading the tensile strength (from 290 to
244 MPa) and fracture elongation (from 6.6 to 5.0%). Fractography reveals that the coarse a-AlFeMnSi and
eutectic Si phases act as crack sites in both the as-cast and T6 treated alloys.
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Fig. 1. (a) Equilibrium phase fraction with temperature and (b) change in phase fraction during T6 heat treatment calculated
using MatCalc software.
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Fig. 2. XRD result of as-cast and To-treated AA365 alloys.
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Fig. 4. (a) OM and (b) SEM images and (c) EDS mapping data for T6-treated AA365 alloy.
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Fig. 7. (a) Tensile stress-strain and (b) strain hardening curves of AA365 alloys with and without T6 heat treatment.

Micro crack

Fig. 9. SEM image and EDS mapping data of the longitudinal section of fractured sample for (a) as-cast and (b) T6-treated
AA365 alloys (TD: tensile direction).
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