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Depositing characteristic of 65%Zn-Al coatings produced by
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Abstract: With Zn and Al mixed powders as raw materials, 65%Zn-Al coatings were prepared by cold gas dynamic spray.
The microstructures of the cold-sprayed 65%Zn-Al coatings were characterized by SEM and OM. XRD and EDS were

used to analyze the co-deposited characteristics of 65%Zn-Al coatings. The results reveal that a densely co-deposited

65%Zn-Al coating with thickness of about 0.7 mm and porosity of 1.7% is obtained. The deposition efficiency of Al

particles on the co-deposited coating is obviously higher than that of Zn particles. The bonding among Zn and Al particles

mainly attributes to the plastic deformed mechanical embedding effect, and the combination among particles is tight.

Those particles at the interface are broken and fined by continuous collision, so they have relative higher micro hardness

than Zn or Al bulk metal. The bonding among the particles in the coating is more strength than the bonding of coating to

substrate. There is element diffusion phenomenon in the interface between the coating and the substrate, and no solid

solution and compound is observed.
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Fig.2 SEM image of cold-sprayed 65% Zn-Al coating (a) and EDS pattern (b) of point 4 shown in Fg. 2(a)
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Fig.8 Variations of Vickers microhardness measured in Zn-Al

coatings along depositing direction
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Fig.10 EDS spectra of cold-sprayed 65%Zn-Al coating after tension test: (a) Coatings; (b) Substrate surface

11 Zn-Al
Figll Local melt of cold-sprayed Zn-Al coatings: (a) 65%Zn-Al; (b) 40% Zn-Al

438.18
120 £
100 E
L]
5 80 3816.740
=
60 0 162529.5
x/nm
40
20 2 z;/nm z,/nm Az/nm Distance/nm  @/(%)
. 267.6846  312.5362 44.05155  3816.740  0.673 267
0" 20 40 60 80 100 120
x/um
12 65%Zn-Al AFM

Fig.12 AFM photograph of polished surface for cold-sprayed 65%Zn-Al coatings
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