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Fundamental Study on the Formation of
Nanostructured Coating Layer
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Abstract ! The wire-arc process is a low-cost thermal spray method simply utilizes electrical energy to melt the
feedstock wire. It is more userful for field applications, especially to coat large surface area. In this paper, a
special Fe-based alloy coatings by using the wire-arc process were developed. Nanoscale composite coatings
were achieved either during spraying or through a post heat treatment. As-sprayed Fe-based alloy coatings had
been an amorphous matrix structure, after heating to 7007 for 10 minutes a solid state transformation
occurred in the some fraction of amorphous matrix which resulted in the formation of nanostructured
recrystallized phase. Scanning electron microscopy (SEM) and field emotional scanning electron
microscope(FE-SEM)} were applied to analyze the microstructure of the coatings. Additionally hardness and
bend resistance of the Fe-based alloy coatings were examined, and these results were compared with those of

partially stabilized zirconia(PSZ) coatings by using the plasma spray process.
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Table 1 Chemical composition of Fe-based alloy
Fe | &+ (Mo | W | B C S| Mn
Bal | 220 06 | 04 | 156 | 35 12 | 09

Table 2 Chemical composition of PSZ powder
ZrQs Y203 AlOz TiOs HfO;
Bal 7.57 (.14 0.20 142
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Table 3 Parameters of wire-arc spray process

G type Praxair Tafa 8335
Primary air pressure 450 kPa

Spray heat pregsure 140 kPa

Arc voltage 3V

Arc current 200 A

Traverge velocity 0.6 m/s

Spray distance 130 mm

Table 4 Parameters of plasma spray process

un type Flasmadyne Mach 1
Pritmary gas pressure(Ar) | 410 kFPa

Auxiliary gas pressure(He} | 620 kPa

Arc voltage NV

Arc current 850 A

Traverse velocity £ m/min

Spray distance 80 mm
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Fig. 2 Microstructure of Fe-based alloy coating Fig. 3 Microstructure of Fe-based alloy coating
layer(as-sprayed) layer(heat-treated)
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Fig. 4 Microhardness of coating layer
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