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Fig. 1 Size of tensile test bar
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Table 1 Chemical composition of experimental alloys wg/%

44 Si Mg Fe Mn St HAt (P4 Al Mn/Fe

Mn05 8.46 0.334 0.178 0.092 0.0132 <001 4 051

Mn10 8.42 0.352 0.160 0.174 0.0127 <001 4v&E 1.08

Mn20 851 0.354 0.151 0.321 0.0098 <001 4 212

Mn30 848 0.351 0.143 0.457 0.0105 <001 A& 3.19

Mn40 8.43 0.349 0.181 0.670 0.0101  <0.01 4f 3.70
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Fig. 2 Equilibrium solidification phase diagram of Al-8.5Si-0.35Mg-
0.16Fe-xMn by Thermo-Calc calculation
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Fig. 3 DSC analysis of Mn05 and Mn40 alloys
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Table 2 Possible reactions and temperatures of
Mn05 and Mn40 alloys

WA A Mn05 Mn40
1 — L—AlSi,M, (726.7 C)
2 L—a-Al (614 °C) L—a-Al (618 °C)

3 L— «-Al+Si (584.5 °C) L— «-Al+Si (589.8 °C )
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Fig. 4 Effect of Mn/Fe ratio on tensile properties
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Fig. 5 Fracture morphologies of alloys
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Fig. 6 SEM-EDS analysis of ( Fe, Mn ) -bearing phases in alloys with different Mn/Fe ratios
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Fig. 7 XRD patterns of Al-Si-Mg-Fe-xMn alloys
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Table 3 EDS results of different Fe, Mn-rich phases in different alloys

JTLEGE (AL%)

o AR SCifk
Al Si Mn Fe Mn+Fe
1" 86.04 6.21 5.40 2.35 7.75 Aly; 70 (Mn, Fe) ,4Si, Al (Mn, Fe) ,Si,
2 83.08 7.30 4.48 5.15 9.63 Al (Mn, Fe) ,q,Si, Al (Mn, Fe) ;Si,
3 71.18 12.32 10.99 5.51 16.50 Als7 (Mn, Fe) ,5Si AlMn
4 69.61 12.91 14.43 3.06 17.49 Alsz (Mn, Fe) 15Si AlMn
5 70.45 12.43 14.45 2.67 17.12 Als; (Mn, Fe) ,5;Si AlMn
4 AlSi-Mg-FexMnEE AR E (Fe, Mn) HBFEITHH
Table 4 Statistical analysis of ( Fe, Mn) -bearing phases in Al-Si-Mg-Fe-xMn alloys
G Hoht FRKSE wm SR m R FEE e m P FERE e m
Mn05 1553 15.65 2.73 8.10 1.05
Mn10 1598 16.53 2.89 9.61 1.17
Mn20 887 48.97 4,92 29.00 1.89
Mn30 351 71.35 5.04 42.82 2.35
Mn40 264 54.43 7.04 40.45 3.73
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Effect of Mn/Fe Ratio on Microstructure and Properties of Al-Si-Mg-Fe
Alloy

LU Cong-xiang', YANG Yan', ZHOU Peng-fei'?
(1. School of Automotive Engineering,Yancheng Polytechnic College, Yancheng 224005, Jiangsu, China; 2. Material
Sscience and Engineering School, Yancheng Institute of Technology, Yancheng 224051, Jiangsu, China )

Abstract:

The effect of Mn content on the precipitation of Fe phase and the effect of Mn/Fe ratio on the microstructure
and properties were analyzed by Thermo-Calc simulation and DSC analysis. The results show that the (Fe,
Mn) phase appears when the Mn/Fe ratio is about 0.35 in the simulation calculation, which is consistent with
the case where the Mn/Fe is about 0.50 in the experiment. Theoretically, a Mn-rich phase is produced when
the Mn/Fe ratio exceeds 2.18, but the Mn/Fe is 3.19 in the DSC analysis, the precipitation peak of the Mn-rich
phase is remarkable. The microstructure and properties of alloys with different Mn content show that when
the Mn/Fe ratio is lower than 1, the Fe-rich phase in the alloy is short rod-shaped, with a maximum length of
about 16 um and an average length of less than 3 um; when the Mn/Fe ratio is higher than 2, a coarse Mn-
rich phase appears in the alloy, which significantly reduces the mechanical properties of the alloy. The fracture
modes of the alloys with different Mn/Fe ratios and the morphology and constituents of different (Fe/Mn)
phases were also studied.
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thermo-calc simulation; DSC; Fe phase; Mn/Fe ratio; mechanical properties; fracture modes
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