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Conversion coatings — often known as metal pretreatments — are applied 
to metallic substrates to enhance corrosion resistance and promote 
adhesion of subsequent layers. A deeper understanding of how these 
coatings respond to extreme environments enables the development of 
improved protective systems for industries that rely on coated metal 
components.  

In this study, we exposed conversion coated metal samples to low Earth 
orbit (LEO) for six months, while maintaining an identical set of samples 
under terrestrial conditions. Following exposure, both LEO and 
terrestrial samples were analyzed to assess chemical and morphological 
changes resulting from these different extreme environments. Analyses 
consisted of using a suite of electron microscopy and X-ray spectroscopy 
techniques. This presentation will detail the methodology for the 
analytical approach used to characterize material degradation. A 
quantitative comparative evaluation of the LEO exposed and terrestrial 
sample sets will be made to delineate the effects of specific types of 
environmental stressors on conversion coatings.  
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