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Effect of Fe Content on Microstructure and Properties of Al-8Si-0.5Mg Alloy
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Abstract: The effect of Fe on microstructure and performance of Al-8Si-0.5Mg alloy was studied by optical microscope

(OM), scanning electron microscope (SEM) and hardness, tensile, electrical and thermal conductivity tests. The results show

that with the increase of Fe content, the proportion of the second phase in the as-cast microstructure increases gradually, the

secondary dendrite spacing decreases gradually, and the average length of the needle-like Fe-rich phase increases first and

then decreases, and reaching the maximum 58 pm at 0.9% Fe. At the same time, the hardness of the alloy gradually increase, the

electrical conductivity and thermal conductivity show a trend of gradual decrease, and the yield strength gradually increase.

When 1.15% Fe, the hardness reaches the maximum 90 HV. The conductivity and thermal conductivity decrease by about

14% and 11% respectively. The yield strength increase by about 13.7%. With the increase content of Fe, the elongation will

decrease by 48% when the Fe content is 0.9%Fe, and then it remains unchanged with the increase of Fe content.
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Tab.1 Chemical composition of Al-8Si—-0.5Mg alloy
Al Si Mg Fe
1# Bal. 7.8 0.48 0.15
2# Bal. 7.9 0.47 0.35
3# Bal. 8.0 0.49 0.55
4# Bal. 8.2 0.51 0.75 1 Al-8Si-0.5Mg XRD
5# Bal. 7.9 0.48 0.90 Fig.1 XRD patterns of Al-8Si-0.5Mg alloys with different Fe
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Fig.2 Microstructures of as cast Al-8Si-0.5Mg alloys with different Fe contents
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Fig.3 Dendrite characteristics of Al-8Si-0.5Mg alloys with different Fe contents
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Fig.4 SEM Backscatter Images of Al-8Si-0.5Mg alloys with different Fe contents
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601 .
J 2 Al-8Si-0.5Mg—xFe (at%)
& 501 Tab.2 EDS results of Al1-8Si—0.5Mg—xFe alloys
gy Al Si Fe
)
£ 30l . 1 68.46 15.30 15.44
A Al-8Si-0.15Fe
sl 2 64.64 11.78 23.57
00 02 04 06 08 10 12 Al-8Si-0.35Fe 1 61.54 19.83 18.63
Fed (%) Al-8Si-0.55Fe 1 82.16 9.88 7.96
5 Al-8Si-0.5Mg Fe B-Fe Al-8Si-0.75Fe 1 67.00 18.12 14.88
. ) ) ) Al-8Si-0.90Fe 1 68.26 18.87 12.87
Fig.5 Average length of B -Fe phase in Al-8Si-0.5Mg alloy with i
Al-8Si-1.15Fe 1 62.81 22.92 14.27

different Fe content

6 Fe
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Fig.6 BSE images of the as-cast Al-8Si-0.5Mg-xFe alloys with different content of Fe
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Fig.7 BSE Image and EDS results of acicular Fe-rich phase in Al-8Si-0.5Mg-0.75Fe¢ alloy
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Fig.10 Influence of Fe content on mechanical properties
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Fig.11 Tensile fracture morphology of as-cast Al-8Si-0.5Mg-xFe alloys
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