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Table 1 Compositions of the test alloys wg /%
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Si  Mn Mg Ti Fe, Cu, Ni, Cr Sr
Al-9Si-0.6Mn-0.3Mg 8.83 0.60 0.25 0.09 <0.01 0.06
Al-9Si-0.6Mn-0.5Mg 8.90 0.56 0.45 0.10 <0.01 0.06
Al-9Si-0.6Mn-0.7Mg 8.87 0.55 0.66 0.09 <0.01 0.06
Al-9Si-0.6Mn-0.9Mg 9.01 0.60 0.87 0.10 <0.01 0.06
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Fig. 2 Metallographic microstructures of the Al-Si-Mn-Mg alloys with different Mg contents
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Fig. 3 Metallographic microstructures of the Al-Si-Mn-Mg alloys with different Mg contents
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Fig. 4 Metallographic microstructure of the Al-Si-Mn-Mg alloys with different cooling rates

XEFESIFESIERT =R AERE KR EIEK ., XER
R AR AR EFr SHAE KA E T B SE(E
HRERE, FEESPESHEEZEFERKR, 8%
BEMALZHER.

STEAERE 9.7 C/sBIMgE £ 90.5%HIAI-Si-
Mn-Mg& £ THRmESE (SEM ) MEMEHOED
(EDS) , WESMZE2F~. HEDSHHTAILIESL, 7
MnTREELZH, §&FEE XRSRBETHIX

L)

E5 0.5%Mg&EHIAI-SI-Mn-Mg&ESEMBE &
Fig. 5 SEM image of the Al-Si-Mn-Mg alloy with 0.5% Mg content

(b) BHIEREERL.2 CIsBIYE 4

£R2 05%Mg&EHAI-SI-Mn-Mg& £EDSH 7
Table 2 EDS analysis of the Al-Si-Mn-Mg alloy

with 0.5% Mg content W /%
&l Al Si Mn Mg
1 52.98 24.98 20.78 1.26
2 62.98 33.59 - 3.43
3 68.82 27.34 - 3.84
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Fig. 6 Mechanical properties of as-cast alloy at 9.7 °C/s cooling rate
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Effect of Mg on Microstructure and Mechanical Properties of Al-Si-Mn-

Mg Non-Heat Treatment Alloy
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China; 3. Shenyang Zhuyan Technology Co., Ltd., Shenyang 110022, Liaoning, China; 4. Dalian Huarui Heavy Industry Casting

Co., Ltd., Dalian 116000, Liaoning, China)

Abstract:

The microstructure and mechanical properties of Al-Si-Mn-Mg cast aluminum alloy without heat treatment
with different Mg contents of 0.3%, 0.5%, 0.7% and 0.9% were studied. Different microstructures were
observed in the alloys after modification and different solidification rates. The results showed that with the
increase of the Mg content, the tensile strength and yield strength of the alloy increased, while the elongation
decreased. At the same time, it was found that with the increase of the Mg content, the modification effect of

the alloy decreased in varying degrees.
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