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Phase formation in 6060/4043 aluminum weld solidification
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5. Conclusion

The effect of cooling rate and silicon content on 6060 solidi-
fication microstructure has been examined, including a thermal
analysis of both welds and castings. When going from slow to fast
cooling, there is a transition in microstructure from (i) a continuous
network of interdendritic phase constituents to (ii) isolated pools
of interdendritic constituents, with continuous phases only at grain
boundaries. This transition occurred at a cooling rate between 27
and 50K/s for cast 6060.

From the literature, it is expected that 8-AlsFeSi, Mg, Si, Si, and
T-AlgFeMg3Sig phases should be present in cast 6060/4043 struc-
tures. Combined EPMA, STEM, and SS-DTA analyses suggest that
these phases are also present in weld metal, in addition to a-
AlgFe;Si. Intergranualar B-phase and intragranular a-phase were
positively identified from TEM diffraction patterns. Diffraction pat-
terns from many particles, however, could not be indexed due to
their complex nature as mixtures of different phases. The intra-
granular spherical particles are one such example of this, although
microprobe analysis supports the possible presence of the m-phase.
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