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Effect of mass fraction of mischmetal addition on
microstructures of A356 alloy
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Abstract: The effect of RE addition on the microstructures of A356 alloys refined and modified with Ti-B-Sr was
investigated by optical microscopy, scanning electron microscopy, energy dispersive spectrometry and differential
scanning calorimetry. With the increase of the RE mass fraction in the range of 0.1%—0.3%, the size of primary a(Al) cell,
the size of silicon phase and the secondary dendrite arm spacing decrease, and the aspect ratio of silicon phase increases.
When the mass fraction RE added is 0.3%, the average size of primary a(Al) cell, the secondary dendrite arm spacing and
the aspect ratio of silicon phase are 76 um, 11.3 um and 2.13, respectively. 0.1%—0.3% RE addition makes eutectic
temperature and nucleation temperature of primary a(Al) fall down, and lowers the eutectic reaction releasing heat.
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Table 1 Chemical composition of A356 alloy (mass

fraction, %)

Impurity Other
Si Mg Ti Al
Fe Cu Zu Single Total

7.18 037 0.10 0.10 0.01 0.01 <0.05 <0.05 Bal
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Table 2 Addition amount of master alloy (mass fraction, %)

Sample No. Al-5Ti-B Al-10Sr Al-10RE
1 1 0.2 1
2 1 0.2 2
3 1 0.2 3
4 1 0.2 4

N

FHEH K 10 C/min, RFEERSTIFRY N T,
HAMIREN 25 mL/min.
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Table 3 Microstructures analysis results of A356 allays

Sample
No.

1 722 1533 17.0 7.41 2.15 3.44

Vi/% Dcs/pm dspps/hm Lg/um  Wg/um  As;

2 73.7 1342 14.6 4.77 1.56 3.05
3 78.0 76.1 11.3 2.20 1.03 2.13
4 76.7 1145 15.6 2.61 1.17 2.25
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Fig.1 Optical images of microstructures of as-cast A356 aluminum alloys: (a), (b) Sample 1; (c), (d): Sample 2; (e), (f): Sample 3;

(g), (h): Sample 4
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Fig.2 SEM image of RE-enriched phase in sample 4

R4 WA SR EANRIREE 2 AT
Table 4 EDS results of RE-enriched phase in sample 4

Element w/% x/%
Al 45.30 56.62
Si 31.30 37.29
Ce 16.42 3.95
Pr 3.55 0.85
Sr 3.62 1.99

Total 100
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oo 2
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B3 A356 fidr<ilhEf) DSC Hizk
Fig.3 DSC curves of A356 aluminum alloy samples
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Table 5 Results of DSC analysis on A356 Al alloys with RE addition

Eutectic melting

Primary a(Al) melting temperature/C

Sample No.
Enthalpy/(J-.g ") Onset temperature/‘C Peak 1 Peak 2 End
1 287.6 566.8 578.7 609.3 615
2 270 566.4 578.7 610.5 615.7
3 247.4 560.5 574.4 608.6 614.9
4 2773 566.8 577.6 612.9 621.8
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