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Effect of Melt Superheating Treatment on Microstructure and Properties of
Mg-5Si Alloy

WU Gailin,FAN Jinping,JIANG Yifeng,PEI Biao,GUO Lina
(College of Materials Science and Engineering, Taiyuan University of Technology, Taiyuan 030024 ,China)

Abstract: The Mg-5Si alloy with 5% mass fraction was made by using a pure magnesium ingot with 99. 9%
mass fraction and silicon powder with 99.9% mass fraction which particle size is 45 pm. The effects of melt
superheating temperature and holding time on casting structure and mechanical properties of Mg-5Si alloy were
studied. The size of Mg, Si is decreased from 27 pm to 20 pm and the average size of primary Mg, Si phase is the
smallest. The morphology of primary Mg, Si phase gradually changes to dendrite,and even dissolves into some round
particles with uniform distribution. The lamellar spacing of eutectic Mg, Si phase is small. Furthermore, the tensile
strength.yield strength and elongation were employed to characterize the mechanical properties. The result shows
that when the melt superheating temperature is 770 ‘C and holding time is 30 min,the mechanical properties of alloy
are improved obviously and the tensile strength,yield strength and elongation of the alloy are 152 MPa .84 MPa and
6.5% respectively.
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Table 1 Chemical composition of Mg ingot /%
Elements Mg Al Zn Fe Si Cu Ni Other
Content 99. 90 0.005 5 0.004 9 0.001 8 0.002 2 0.006 1 0.000 4 0.000 1 Bal.

*2 ﬁ%#ﬁ(*‘_\‘LfE Dsy =45 um)ﬁ‘lﬂi"%"ﬁﬁﬁ

Table 2 Chemical composition of Si powder (particle size Ds, =45 pm) /(mg - kg™")
Elements Fe Al Ca B P Co Cu Ni Mg Si
Content 120 116 10 8 16 1 2 2 2 Bal.
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Fig. 1 XRD pattern of Mg-5Si alloy
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Fig. 2 As-cast microstructure of Mg-5Si alloy
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Fig. 3 As-cast microstructures of Mg-5Si alloy at different melt super-heating temperatures(30 min)
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Fig. 4 As-cast microstructures of Mg-5Si alloy at different melt super-heating temperatures(30 min)
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Fig. 5 SEM micrograph of Mg-5Si alloy at different melt super-heating temperatures(30 min)
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Fig. 6 As-cast microstructures of Mg-5Si alloy at different holding times(770 C)
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Fig. 7 As-cast microstructures of Mg-5Si alloy at different holding time(770 ‘C)
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Table 3 Tensile strength(es; ) ,yield strength (e, )and elongation(d) of Mg-5Si alloys at different melt

super-heating temperature (30 min)

Melt super-heating temperature / C 720 770 820
Tensile strength /MPa 117 152 116

Yield strength /MPa 62 84 58
Elongation /% 2.5 6.5 4.1
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