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Effect of Dry—ice Blasting on the Microstructure and Properties of

Plasma-sprayed Metallic Coatings
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Abstract: Dry-ice blasting was applied to the atmospheric plasma spraying process for improving coating’s
properties. In this paper, the steel coating was plasma-sprayed combined with dry—ice blasting on the stain-
less substrate, and the properties of the coating including microstructure, porosity, temperature, oxidation,
surface roughness, and adhesion strength were studied in detail. Results show that plasma—sprayed steel coat-
ing displays a denser structure because dry—ice blasting has better cooling efficiency and mechanical effect ari-
sing from the impact of dry ice pellets. Compared with the coating deposited by air cooling, the coating pre-
pared by dry—ice blasting has less oxide. Additionally, the adhesion strength increases up to 14% after the
pretreatment of dry—ice blasting. This result from the cleaning effect of dry—ice blasting on organic substances

adsorbed on the substrate surface is a combination of thermal, mechanical and sublimating effect.
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Fig. 2 Morphologies of plasma—sprayed steel coatings
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Fig. 3 Surface roughness of plasma-sprayed steel coating
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ditions

No. Details Contact angle/ (%)

Initial polished stainless steel
S-P 72.6
surface

Stainless steel surface polluted
S-PG 10. 8
by glycerol
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