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Table 1 Chemical composition of castings W /%
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Fig. 1 Metallographic diagram
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Table 2 Microstructure parameters of A356 castings
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Table 3 Mechanical properties of A356 castings
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Fig. 2 Microstructure of quenched specimen before plastic strain  ( dark

gray for Si particles and white for FeSiAly )
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Fig. 3 The damage to Si particles ( In the same region of Fig. 2 caused by the quenched specimen under different plastic strains was observed
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Fig. 4 Microscopic image of sand casting under 5% plastic strain
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Fig. 5 Micro—image of Si grain cracking after 6% plastic deformation of

sand mold
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Fig. 6 Local image of damage failure on dendrite boundary at 11% plastic
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Fig. 9 The image of strain was further applied in a sand mold sample with

strain for quenched castings

8% plastic strain
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Fig. 7 The image of the tensile stress direction perpendicular to the 8%

plastic strain of the quenched cast specimen
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Fig. 10 The plastic failure of microcrack interligament in Si particles in

10% plastic strain quenched casting sample
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Fig. 11 The ratio of the limit load at a cell boundary in sand mold

castings and quenched castings
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In-Situ Tensile Test of Al-Si-Mg Casting Alloy
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(1. Enrollment and Employment Department of Jiangxi Vocational and Technical College of Mechanical and Electrical
Engineering, Nanchang330006, Jiangxi, China; 2. International Exchange and Cooperation Office, Jinggangshan University,
Ji'an343009, Jiangxi, China; 3. Mechanical Department, Jinggangshan University, Ji'an343009, Jiangxi, China)

Abstract:

Through in-situ tensile test of aluminum alloy under scanning electron microscope, the damage mechanism of
A356-T6 aluminum alloy at strain stage was obtained. Through quantitative analysis of microstructure and in-
situ study of damage mechanism, the distribution law of Si particles and eutectic was described, and finally
used to control ductility. The in-situ test showed that, with the increase of strain, the damage accompanied
by brittle fracture of Si particles was formed due to the cleavage of eggs, and the adjacent microcracks
were generated. At the same time, the addition of Si microcracks caused the nucleation of microcracks
on the dendrite boundary. Finally, the crack grewalong the dendrite boundary until instability occurs. The
research showed that the quantitative data about the damage mechanism could be obtained through the in-situ
mechanical test, which was very useful for predicting the engineering characteristics of cast alloys.
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Al- Si-Mg casting alloy; tensile properties; in situ test
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