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Heat treatable Al-Mg-Si alloys (6xxx s;ries) are used widely for a number of applications,
especially in architectural and structural applications as well as in aircraft and automotive industrics
due to their excellent properties. Increasing demand on such _matérials has result'ed-ixll increasing
research and development féf :}bl.igh—strer_lgth and high—defbrmability aluminum alloy. Direct chill
casting and homogenization process are the conventional process of high deformaBility alloy
subjected to further forming process such as extrusion, rolling and forging. Scandium is a promising
transition element which enhances the properties of aluminum alloy especially in wrought
aluminum alloys. The advantages of scandium addition in aluminum alloy such as grgin refinement,
recrystallization resistance, superplastic forming, precipitatiéh vhardening and a130 corrosion
resistance are resulted from the formation of ALSc phase in aiuminum alloy. Although scandium
may be used in aluminum alloy for the various advantages discqued above, there are-very limited
research on the influence of scandium in wrought Al-Mg-Si alloy on hot deformation-properties. In
the present study, effects of scandium addition on metallufgiéal structure and hot deformation
behavior of Al-Mg-Si alloy were studied. Two compositions of aluminum alloy added scandium
(0.2 and 0.4 wt.%) were investigated in order to compare with no grain reﬁner.and conventional
grain refiner which is 0.2 wt.% AI-5Ti-1B. The samples were divided into two groups, one was
casting by the laboratory directional solidification process and the other was homogenized at 580°C

for 8 hour after casting. Both groups of samples were examined metallographically. The formation

of micro and macrostructures such as grain morphology and intermetallic phase formation which
affect on hot deformability of alloy were evaluated. Then, all samples were hot compressed at
390°C and average strain rate range 0.005 - 0.1s" to investigate the flow stress of the hot
deformation and the deformed structure. The experiment results show that scandium addition both
0.2 and 0.4 wt.% increase the formation of Ol-AlFeSi phase in as cast sample which result in higher
deformability of alloy. In addition, the effect of scandium on microhardness and high temperature
strengthening of alloy reveal the possibility of precipitation hardening of Mg,Si and Al,Sc, and also

solid solution strengthening by scandium at room and high temperature.





