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ABSTRACT

Solution precursor thermal spray (SPTS) is a promising technique to produce nano-structured and metastable coatings by combining feedstock synthesis with coating processes, primarily those of plasma spray and high velocity oxy-fuel (HVOF) spray. To date, research on SPTS has proven the feasibility of the coating process, constructed models for the injection dynamics, supported these models with experimental results, and explored the basic thermodynamics involved in solution precursor pyrolyzation. The most common materials and applications SPTS has been used with are thermal barrier coatings (TBCs), solid oxide fuel cells (SOFCs), photo-catalytic TiO2, hydroxyapatite, WC-Co, phosphor coatings, and complex oxides. The prospective advantages of SPTS are the potential to improve the economics of coating development through industrial consolidation as well as the increased flexibility in coating creation allowed by employing in-situ synthesis, including compositionally and porosity graded coatings from 1-1000µm. However, SPTS increases the complexity of the already variable thermal spray processes. As such, the limiting processes of injection fragmentation, vaporization, precursor nucleation, and pyrolysis shall be described. These are qualified in terms of how they affect the degree and uniformity of heat flow into the feedstock, which is the underlying mechanism of coating development. While research of SPTS has revealed these fundamentals affecting the process, the current state of research has yet to integrate these discoveries to the point of achieving predictable designed coating systems. A methodology to fill in these gaps in knowledge is proposed.
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