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Effects of Substrate Materials on the Porosity Formation of Spary Cast Deposit

Dong-Gyu Kim

Abstract

The influence of substrate materials on the degree of basal porosity during spray casting process has

been investigated. Different conditions of droplet spreading on the substrate were induced by varying

the substrate material. Flat sections of cast iron and aluminum have been spray deposited via spray

casting process onto an aluminum substrate, a low carbon steel substrate, and an alumina based refrac-

tory substrate. Results for cast iron and aluminum sprayed onto the aluminum substrate showed signif-

icant improvements in the surface condition and degree of basal porosity with evidence of substrate de-

formation that round pits ranging from 5um to 20um In diameter are distributed on the surface of

aluminum substrate. The lowest level of porosity was developed in alumina based refractory matenal.

Several mechanisms for porosity formation were discussed with droplet impact pressure and droplet

spreading. Adopting a spray cutting mechanism for removing the periphery of spray cone, porosity

level was remarkably decreased.
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Fig. 4. Optical microstructure of as—sprayed cast
iron deposit on the various substrate materials.
(a) Steel substrate (b) Alumium substrate
(¢) Alumina based refractory substrate
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Fig. 9. Optical microstructure of as—sprayed
alumnum deposit on aluminum substrate.
(a) Spray cutting (b) Without spray cutting
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