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Microstructure and Properties of Cold-sprayed SiC/Al Nanocomposite Coatings
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Abstract: To prepare SiC/Al nanocomposite coating with fine grains matrix and uniformly distributed reinforcement, the
SiC/Al nanocomposite powders were first produced by a high energy ball milling process using pure Al and SiC powder as
raw material. SiC/Al nanocomposite coatings were then successfully fabricated by cold spraying of the above-mentioned
SiC/Al nanocomposite powder based on its low-temperature forming characteristics. The influence of SiC content on the phase
structure, grain size, microstructure, microhardness and wear performance of the cold-sprayed SiC/Al nanocomposite coatings
were analyzed. The results show that the structure of ball-milled SiC/Al nanocomposite powder can be in-situ transplanted into
the coatings by cold spraying process. The cold-sprayed SiC/Al nanocomposite coatings have dense microstructure with Al
matrix grain size about 80 nm and micro/sub-micrometer scale SiC particles are uniformly distributed in the matrix. SiC
particles can obviously improve the strength of Al matrix, and the microhardness of SiC/Al nanocomposite coatings
significantly increases with increasing volume fraction of SiC particles. The microhardness of 50% SiC/Al nanocomposite
coating reaches 515 HVo.3, which is about 13 times that of Al bulk. Abrasive wear performance of SiC/Al nanocomposite
coatings increases with increasing SiC content and the wear mechanism is the micro-cut effects of abrasive particles on the soft
matrix surface.
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Fig.1 Surface morphologies of feedstock powders
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Table 1 Parameters of cold spraying

Parameter Value
Spraying temperature / ‘C 420
Accelerating gas pressure / MPa 2.8
Powder carrying gas pressure / MPa 3
Gun traverse speed / (mm's™") 20
Spraying distance / mm 20
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Fig.5 Surface morphologies of the milled SiC/Al nanocomposite powders with different volume fractions of SiC
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Fig.6 Cross sectional microstructure of the milled 20% SiC/Al nanocomposite powders
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Fig.8 Cross sectional microstructure of cold-sprayed SiC/Al nanocomposite coatings with different volume fractions of SiC
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