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Mechanism of La in Improving Bright Grain Defects in Large-Scale
6061 Aluminum Alloy Ingots
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Abstract: Aiming at the bright grain defects induced by non-equilibrium solidification during semi-continuous
casting of 6061 aluminum alloy, the rare earth element lanthanum (La) was used for melt modification to regulate the
solidification structure and eliminate macroscopic defects. Based on the experiment of 25-ton industrial melting furnace,
and combined with OM/SEM analysis, the modification mechanism of La on the key non-equilibrium eutectic phase
in the ingot was revealed. The results show that the bright grain defects in unmodified alloys originate from the Fe
and Si solute segregation caused by local slow cooling, which are essentially coarse lamellar f-Al(FeMgCu) Si phases
distributed at grain boundaries. The addition of 0.12% La can inhibit the participation of Fe atoms in the preferential
growth of  phase and transform it into a skeletal 3-Al (MgCu) Si composite phase containing La. The industrial
application results prove that the process can eliminate the bright grain defects in the ingot and significantly improve
the uniformity of the microstructure, which provides a theoretical basis and process scheme for the stable production of
high-quality 6061 aluminum alloy ingots.
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Tab. 1 Target chemical composition of the 6061
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Si Mg Mn Fe Cu Cr Zn Ti Al
0.56 056 0.1 0.17 0.18 <0.05 <0.05 <0.05 Az
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Fig. 1 The macrograph and metallographic diagram of the group A castings

(a) AF#1FSEME]

(b) A4¥FEDSH

E2 ABFHHSEMEFEDSE
Fig. 2 SEM images and EDS diagram of the group A castings
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Fig. 3 The macrograph and metallographic diagram of the group B castings
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Fig. 4 SEM images and EDS diagram of the group B castings
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