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Tab. 1 Nominal chemical composition of test materials Wg /%
AL Si Fe Cu Mg Mn Zn Ni HAbooz Al
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Fig. 1 Sizes of the tensile specimen
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Fig. 2 Microstructure of the AlSi1L0MnMg alloy
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Tab. 2 Chemical compositions of the AISiL0MnMg-xFe alloy Wy /%
ok Si Fe Cu Mg Mn Zn Ti Ni HAtbotx Al
AISi10MnMg-0.3Fe 10.6 0.31 0.05 0.36 0.60 0.10 0.10 0.10 <0.10 At
AlSi10MnMg-0.5Fe 10.9 0.49 0.05 0.33 0.55 0.09 0.09 0.09 <0.10 A
AlSi10MnMg-0.7Fe 11.0 0.76 0.06 0.35 0.57 0.10 0.09 0.10 <0.10 i
AISi1l0MnMg-1.0Fe 10.5 0.97 0.07 0.31 0.57 0.10 0.10 0.12 <0.10 At
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Fig. 3 The microstructures of the AISi10MnMg alloys with different Fe contents
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Fig. 4 SEM images of the AlSi10MnMg alloys with different Fe contents
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Fig. 5 EPMA analyses of the AlISi10MnMg alloys with different Fe contents
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Fig. 6 Effect of Fe content on mechanical properties of the AISi10MnMg alloy
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Study on the Mechanism of Fe Content on Microstructure Evolution and
Mechanical Properties of AISi10MnMg Alloy

WANG Yun-hai', GAO Run-shan’, JI Jia-gi’
(1. Aisidi Auto Parts Co., Ltd., Tianjin 301729, China; 2.School of Mechanical Engineering, Tianjin University, Tianjin 300072, China )

Abstract:

The effects of Fe content and heat treatment conditions on the microstructure and mechanical properties of
AlSi10MnMg alloy were studied by means of metallographic analysis, tensile test and SEM. The results
showed that the increase of Fe content had a dual effect on the microstructure and mechanical properties of
the alloy. The appropriate amount of Fe ( < 0.3%) was helpful to refine the grain and form the n-Fe phase (n-
AlgFeMg,Sis) which has little effect on the properties, so as to improve the hardness. However, the excessive
Fe (>1.0%) precipitated the long needle-like or lath-like B-Fe phase (B-AlsFeSi), resulting in a significant
decrease in the toughness and plasticity of the alloy, and a decrease in the tensile strength and yield strength.

Key words:
Al-Si alloy; high strength and toughness alloy; microstructure; mechanical properties
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