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Microstructure and Properties of Cold Sprayed Al-12Si Alloy Coating
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Abstract: Al-12Si alloy coating was deposited onto a mild steel substrate by cold spraying and subsequently
modified by friction stir processing (FSP) at a tool rotation speed of 950 r/min using flat and involutes cylinder
tools to improve its microstructure and property. The microstructures of the coating after FSP and the as—cold
—sprayed coating were investigated by optical microscope and scanning electron microscope. The results show
that the coating presents different microstructures after two different FSP conditions and pore defects is found
in the coating with the involutes cylinder tool because the heat input increases with increasing stirring time.
The as—cold-sprayed coating contained Si particles at the grain boundaries, and the FSP process could break
up and disperse these Si particles more uniformly. It is suggested that the redistribution and grain size refinement
of Al-12Si particles during FSP could significantly improve the coating performance. The microhardness of the coat-

ing modified by the two different tools is 113. 8 HV, s and 125.1 HV, 5 . respectively.
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Fig. 2 Process schematic of CS coating followed by FSP
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Fig. 4 SEM morphologies and EDS analysis of coatings
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Fig. 5 Schematic of microstructure and hardness indentation of as—cold-sprayed and FSPed coating
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