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Effects of Fe, Mn Contents on Castability and
Mechanical Properties of Al-Mg-Si Casting Alloys

Lee, Jong-Ju

Department of Metallurgical Engineering,
Graduate School of Industry, Pukyong National University

Abstract

Eeffects of iron and manganese contents on castability and mechanical
properties have been studied in-Al-4Mg-0.9Si casting. alloys.

Fraction of a compounds-increased as Mn content increased and fraction of

B compounds increased as Fe content increased. Crystallization. temperatures
of a-Ai(FeMn)sSiz and B-AlFeSi compounds were elevated ‘and higher
than that of eutectic MgsSi, by 20T.

Castability was laffected a and B compounds. Fluidity decreased as Fe and
Mn contents increased in Al-4Mg-0.9Si melts. Micro-shrinkage increased
as Fe and Mn contents increased but macro-shrinkage decreased as Fe and
Mn contents increased in Al-4Mg-0.9S1 melts.

As Fe content in Al-4Mg-0.9Si-0.3Mn | melts increased from 0.1wt.%6 to
0.4wt.%6, tensile strength “decreased-about 4.2% and elongation remarkably
decreased by 22.5%. As Mn content in Al=4Mg-0.9Si-0.3Fe melts increased
from 0.3wt.% to 0.5wt.26, however, tensile strength increased by 7%, but

elongation was nearly same.
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Table 1 Initial compositions of Al-Mg based ingot.

(Wt.%)
Mg Si Fe Mn Ti Al

3.0 0.9 0.07 0.3 - Rem.

Table 2 Experimental compositions for castability and mechanical properties
tests.

(Wt.%)
No. Mg Si Fe Mn T Al
1 4.0 0.9 0.1 0.3 0.01 Rem.
2 4.0 g 0.3 0.3 0:.01 Rem.
3 4.0 0.9 0.4 0.3 0.01 Rem.
4 4.0 0.9 0.3 04 0.01 Rem.
5 4.0 0.9 0.3 0.5 0.01 Rem.

[Sludge factor = (1 x Fe%)+(2 x Mn%)+(3 x Cr%)]
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Fig. 6 Flow chart of melt processing.
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Fig. 11. Comparison of microstructures with the change of Fe content in
Al-4Mg-0.9Si-0.3Mn alloys.
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Fig. 12. Comparison of microstructures with different a phase fraction as Mn content
change in Al-4Mg-0.9Si-0.3Fe alloys.
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SEM Image EDX Analysis
Element at.%
Mg . 66.01
51 33.99
}Ig:Si
Element at.%
Al 78.06
Si | 5.01
Mn | 4.39
Fe | 10.55
a-Als(Mn, Fe)3Siz
Element at.%
Al 73.08
Si 7.06
Mn 1.93
Fe | 17.93
T oom f-AlsFeSi

Fig. 13. SEM/EDX results of main phases in Al-4Mg—0.9Si-0.4Fe-0.3Mn alloys.
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. Totallength Avg.
Alloy !
: of p phase (M)  aspectratio
0.3Fe-0.3Mn 76.61 22.47
0.4Fe-0.3Mn 130.5 35.4

»Area range for measurement: 260x20648M(5times)
#»Used software: Image pro v. 4.1
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Fig. 15. Effects of Fe contents on morphology of B-phase in-Al=4Mg-0.9Si-0.3Mn alloys.
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Fig. 17. Test results of fluidity with the change of Fe and Mn contents in
Al-4Mg-0.9Si-Fe-Mn alloys.

_32_




Al-4Mg-0.98i-0.3 Mn

150
480 - B Length of p phase O
| é Totallength / ] 1205
f ol
S a0l W 7 {90 =
Z % v 5
S 30} /// 160 E
2 320} <
{80 B
280 |
7% 7 P
0.1Fe 0.3Fe

Fe content (wt.%0)

Fig. 18. Effect of Fe contents on melts fluidity of Al-4Mg-0.9S51-0.3Mn alloys.
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Fig. 19. Effect of-Mn contents on melts fluidity of Al-4Mg-0.9Si-0.3Fe alloys.
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Fig. 20. Effect ?/ﬁa contents on shrinkage of Al-4Mg-0.9Si-0. alloys.
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Fig. 21. Influence of B-phase on the formation of micro shrinkage in Al-4Mg-0.9Si-0.3Min
alloys.
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Fig. 24. Microstructures of tensile specimens in Al-4Mg-0.9Si-Fe-Mn alloys.
(a) with Fe content and (b) Mn content.
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Fig. 25. Effect of Fe contents on tensile properties of Al-4Mg-0.9Si-0.3Mn alloys.
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