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Fig. 1 Schematic diagram of the friction stirring device
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Table 1 The chemical composition of ADC10 alloy wg/%
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Fig. 2 Locations of the thermocouple and tensile sample sampling
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Fig. 3 Cross—section structure of friction stir processing of the ADC10 alloy
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Fig. 4 Curves of the thermocouple measurement temperature record and

Z—direction pressure
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Fig. 5 Microstructures of the ADC10 alloy in die—cast state
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Fig. 6 Microstructure modification and porosity reduction of the ADC10

alloy after friction stir processing
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Table 2 Tensile strength and elongation of the die-cast
ADC10 alloy after friction stir processing
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Fig. 7 SEM images of fracture of the ADCI10 alloy in different processing states
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Effect of Friction Stir Processing on Microstructure and Mechanical
Properties of Die Casting ADC10 Alloy
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Abstract:

There are many kinds of second phase particles in die casting ADC10 aluminum alloy, especially the second
phase containing iron, which greatly reduces its ductility, thus affecting its structural application. The
mechanical properties of the ADC10 alloy can be improved by modifying the as-cast microstructure. In this
paper, the effects of friction stir processing (FSP)on the microstructure and mechanical properties of the
diecast ADC10 alloy were investigated and analyzed. The friction stir processing can effectively refine the as-
cast microstructure, decompose the coarse Si particles, and form uniform fine equiaxed Si particles in the a-Al
matrix. In addition, the friction stir processing eliminates the defects such as pores as the crack source and the
broken second phase particles, thus improving the mechanical properties and ductility of the alloy.
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