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Abstract

The characteristics of arc sprayed layer were studied with hardness test and microstructural observ-

ation. The erosion resistance of arc sprayed layer was also evaluated using a method of steel ball
blasting test which was proposed in this study as a test method for measuring the erosion properties

in the impact wear condition, By an impact of the molten droplets on the predeposited substrate, lam-
ellar structure was formed which contains laminated oxide layers, fissures, and porosities. As a result

of mechanical tests, it was shown that the sprayed specimen showed higher hardness than the substrate,

but it resulted in higher erosion rate than the substrate. The poor erosion property obtained with a

sprayed coating was considered to be attributable to easy flaking off the the layers laminated with

brittle oxide layers.
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Photo 1. Boiler tubes eroded by sand blasting in
the FBC Boiler.
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Fig. 1. Schematic diagram of arc spray process.
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Table 1. Chemlcal composition of substrate (tube) and coating wires.

_Element (% - T
C Si Mn P S Mg Cr Ti Al Ni Fe
Material . —
Substrate 0.18 0.35 0.45 0.035| 0.035 - — —_ — — balance
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Photo 2. Macroscopic cross section of tubes
(a) before and (b) after spraying.
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Fig. 2. Experimental set-up for steel ball blasting test.
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Photo 3.

Microstructure of sprayed layer (a) surfa-
ce (b) middle and (c) interface with
substrate.
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Photo 4. Microstructure showing a tail of the crack
developed by Rockwell C hardness indenta~
tion on the section of sprayed layer.
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Fig. 3. Result of steel ball blasting tests done on

the sprayed specimen(Coat A) and on the
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Fig. 4. Effect of sprayed thickness on the erosion
resistance measured by steel ball blasting
test(Coat A : Build-up spray).
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ting test.

Photo 6. Cross section of sprayed layer (a) before
and (b) after steel ball blasting test.
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