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Direct to Metal (DTM) Coatings are monolayer coatings which meet the requirements of the conventional 

dual coating system comprising of primer and topcoat. Today there is great need for such monolayer 

coatings as it leads to the elimination of a coating layer thereby contributing towards sustainability 

without compromising the overall performance.  

 

Nanocomposite coatings are single layered multiphase coating systems which exhibit improved properties 

and coating performance. These coating systems owing to its surface functionalization provide cost 

effective coating formulations with superior properties in terms of enhanced mechanical strength, weight 

reduction, self-healing nature, improved barrier properties, increased heat, wear, and scratch resistance, 

better corrosion protection etc which can be utilized based on its end application. Nanocomposite coatings 

have significant product performance and cost-saving advantages in global automotive, construction, 
polymer, solar, glass, oil, gas and electronics field. Compared to the conventional coating systems, the 

superior performance of the nanocomposite counterparts is mostly attributed to the improved morphology 

with nanoscale phase-separated domains. 

 

This paper aims to study the impact of the surface treated nanomaterials in the 2K Polyurethane DTM 

coating system with potential applications in the Automotive sector specifically in the off-highway 

products.  Surface functionalization of the silica nanoparticles, its incorporation in the coating system and 

its impact on the overall coating system has been studied. Silica nanoparticles facilitate to achieve the 

desired mechanical properties in terms of pencil hardness and scratch resistance in addition to chemical 

resistance properties.  SEM study was done to ascertain the dispersion of the nanoparticles and its results 

revealed complete dispersion within the coating matrix at lower concentrations. Structural 

characterization of the developed coating was done by Fourier transform infrared spectroscopy (FTIR) 
while thermal properties were studied by thermogravimetric analysis (TGA). TGA Results revealed 

increased thermal stability with addition of nano-silica. Weathering resistance was studied by exposing 

the coating systems for 500 h into a QUV chamber after which its gloss and colour changes were also 

noted. At 8 % nano silica loading, polyurethane nanocomposite coatings revealed better weathering 

performance along with anti-corrosive properties as confirmed by salt spray exposure for 700 hours. 

Good correlation observed between the experimental results and the different techniques findings. 
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