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Effects of cerium-rich mischmetal on
solidification behavior and microstructure of Al-80%Si alloy
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Abstract: The effect of the addition level of cerium-rich mischmetal (RE) elements on the solidification behavior and
as-solidified microstructure for the Al-80%Si (mass fraction, %) alloy prepared by electromagnetic levitation method was
investigated by using high speed camera and scanning electron microscope. The results show the growth behavior, grain
size and distribution of primary silicon are obviously dependent on the nucleation undercooling. The critical undercooling
ATy, for the growth-mode transition from lateral mode to intermediary one, and the critical undercooling A7), for the
growth-mode transition from intermediary mode to continuous one, both decrease with increasing the RE addition level.
When the RE content is 1.5% (mass fraction, %), the values of AT} and AT, reach the minimum of 78 K and 180 K,
respectively. With further increasing the RE content, the critical undercoolings, AT} and AT, then tend to be steady. Under
the same critical undercooling AT, the size of primary silicon decreases from 40um to 20um with the increase of RE
content.
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Fig. 1 Surface morphologies of Al-80%Si-1%RE alloy samples solidified under different nucleation undercoolings (recorded by
high speed camera): (a) A7=64 K; (b) AT=105 K; (c) AT=132 K; (d) AT=216 K



25 B T M

A e, % EEIRAH X AI-80%Si A 4k [ AT AL F R

1811

=0 ms =69 ms

=20 ms

=0 ms

=0 ms =10 ms

=0 ms

B2 AR BRI AL-80%Si-1.5%RE £+ S Ff (1 L T 5
Fig. 2 Surface morphologies of Al-80%Si-1.5%RE alloy samples solidified at different nucleation undercoolings (recorded by high
speed camera): (a) AT=15 K; (b) AT=78 K; (c) AT=91 K; (d) AT=180 K
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Table 1 Effect of RE contents on AT} and AT, of Al-80%Si

alloys
w(RE)/% AT\/K AT,/K
1.00 105 216
1.25 90 200
1.50 78 180
2.00 76 182
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Fig. 3  Surface SEM images of Al-
80%Si-1.5%RE alloy samples solidified at

different nucleation undercoolings: (a) AT=

15 K; (b) AT=78 K; (c) AT=180 K
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Fig. 4 Surface SEM images of samples with different RE contents after solidification at AT5: (a) Al-80%Si-1%RE, AT,=216 K; (b)
Al-80%Si-1.25%RE, AT,=200 K; (c) Al-80%Si-1.5%RE, AT,=180 K; (d) Al-80%Si-2%RE, AT,=182 K
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Fig. 5 Relationship between critical undercooling of primary

Si in Al-80%Si alloys and RE contents
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