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Fig. 1 Initial crystal model
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Fig. 2 Diffusion results of the Fe and Mn in the aluminum melts with different Al,O; contents
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Fig. 3 MSD of the Fe and Mn in the aluminum melts with different A1,O, contents
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Fig. 5 Morphologies of the Fe-rich phase in the alloys under different purification treatments
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Molecular Dynamics Simulation and Experimental Verification of the
Interaction of AL,O; with Fe and Mn in Aluminum Melt

WANG Bo-wen', FU Gao-sheng"?, CHEN Hong-ling', SONG Li-li', WANG Huo-sheng®

(1. Fuzhou University, Fuzhou 350116, Fujian, China; 2. Minjiang University, Fuzhou 350108, Fujian, China; 3. Fujian College
of Engineering, Fuzhou 350118, Fujian, China)

Abstract:

The interaction relationship of Al,O; with Fe and Mn in aluminum melt was studied by molecular dynamics
simulation, and the influence of the Al,O, on the diffusion behavior of the Fe and Mn in aluminum melt was
analyzed from the mean square displacement, radial distribution function and coordination number, etc. The
simulation results showed that the Al,O, in the aluminum melt hindered the diffusion of the Fe and Mn in the
melt and promoted the segregation of the Fe and Mn on its surface, under the simulation condition, the higher
the content of the Al,O,, the more obvious the segregation of the Fe and Mn, the easier the formation of Fe-
rich phase, the more difficult for the Mn to play a modification role, and vice versa. The experiment results
showed that the Al,0; in ZL108 alloy could act as a heterogeneous substrate to promote the nucleation and
growth of the Fe-rich phase. After purification treatment with high-efficiency flux, the content of the Al,0,
in the alloy decreased by 70.54%, the morphology of the Fe-rich phase compared with untreated changed
from large plate to small fishbone, which dispersed relatively at the grain boundaries, and the nominal size
decreased from 43.2 um to 14.7 um, the number of the Fe-rich phases decreased significantly, the content of
the Fe-rich phases compared with untreated decreased from 6.84% to 2.61%, which explains that the lower the
content of the Al,O,, the more difficult it is for the Fe-rich phase to form. This result was consistent with that
of the simulation.
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