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Fig. 1 The schematic diagram of the stirring casting device and tensile specimen
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Fig. 2 Microstructures of different Mg contents in composites Al-7Si-2Fe/Si0,
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Fig. 3 Evolution course of the Si0,/Al reaction in the melts
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Table 2 Elemental contents determined by EDS

for the locations marked in Fig. 5 at%
=3 Al Si 0 Fe Mg
A 73.35 19.13 - 7.52
B 80.26 18.22 - 0.27 1.25
C 74.61 16.57 - 8.82
D 72.17 27.83 - -
4Al +3Si0,—2Al,0,+3Si (1)

A Gyza¢=-594 433 J/mol- (933x-140.563 J/mol) =
-463.813 kJ/mol
4A1+3Si0,+2MgO—2MgAl,0,+3Si (2)
A Gg33¢=-780 325 J/mol- (136.091 J/molx933) =
-653.343 kJ/mol
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Fig. 4 Particle size distribution of SiO, raw material and composite particle size distribution of A1-7Si-2Fe-xMg/SiO, composite
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Fig. 5 The morphology of the matrix with different Mg contents was added in Al-7Si-2Fe/SiO, composites
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Table 3 Elemental contents determined by EDS for
the locations marked in Fig 7 at%

Al Si 0
3.18 45.23 51.59
52.60 0.12 47.28
63.08 0.51 36.41
41.99 0.08 57.93
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A Gozae= -525 608 J/mol + (67061 J/mol x 933) = Fig. 6 X-ray diffraction patterns of Al-7Si-2Fe—xMg/SiO, composite
-463.040 kJ/mol materials
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Table 4 Elemental contents determined by EDS for

the locations marked in Fig 8 at%
J Al Si o) Fe Mg
A 33.80 247 51.51 - 12.23
B 45.65 21.40 27.98 - 4.96
C 68.88 16.41 - 14.27 0.44
2Mg+SiO,—2MgO+Si (4)

A Gys3= -311 887J/mol- (2.075 J/mol x933) =
-313.822 kJ/mol
3Mg+ ALO;—>3MgALO,+2Al (5)
A Goz= -5 052 151 J/mol- (593.696 J/mol x933) =
-5 606.073 kJ/mol
Si+2Mg—Mg,Si (6)
A Ggpac=-98 403 J/mol- (19.862 J/mol-K x 933)
=-116.934 kJ/mol
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Fig. 7 The SEM observation of reinforced particle of 1* sample
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Fig. 8 The SEM observation of reinforced particle of 4* sample
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Effect of Mg Addition on Microstructure and Mechanical Properties of
SiO,/Al-Si-Fe Composites

LEI Zhi-gin, WANG Kang, ZHANG Wen-quan, LI Wen-fang
(School of Materials Science and Engineering, Dongguan University of Technology, Dongguan 523000, Guangdong, China)

Abstract:

SiO, reinforced iron-rich aluminum matrix composites were prepared by stirring casting technology.The
microstructure and interface structure of the composites were analyzed by optical microscopy (OM), X-ray
diffraction (XRD), scanning electron microscopy (SEM) and energy dispersive spectroscopy (EDS).The
mechanical properties of the composites were measured by Brinell hardness tester and electronic universal
testing machine.The results showed that the presence of Mg promoted the uniform distribution of SiO,
particles in the matrix, and refined the coarse acicular iron phase.SiO, particles gradually changed into
Al,O, during the reaction process.After adding Mg, MgAl,O, appeared in the in-situ reaction product.The
reinforcement particles were broken during the reaction, and the refined particles strengthen the mechanical
properties. The composites had the best properties when the Mg content reached 1.5%, and the hardness and
tensile strength were HB 92.1 and 147 MPa.

Key words:
aluminum matrix composites; stir casting; SiO,; mechanical property
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