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Introduction
For successful bonding of particles in high velocity thermal spray coatings, it has been suggested [1,2] that fracturing of the surface oxide layers is necessary. We investigate this suggestion in this study. 
Experimental 
[bookmark: _GoBack][image: ]Native oxides on both metal substrates and the metal powders are typically in the region of 1-30 nm [3,4]. Such thin oxide layers, because of their low thickness, prevent their effect on splat-substrate bonding from being fully investigated by microscopy techniques. Hence aluminium substrates with 600-900 nm thick oxides prepared using hydrothermal and electrochemical oxide pre-treatment methods for this study. NiCr alloy particles were thermally sprayed using the high velocity air fuel (HVAF) technique onto the aluminium substrates. Individual splats were investigated in detail to search for alterations of the surface oxide layer from the impact and determine how it affected bonding [5].
Results 
[image: ]No bonding occurred on the 845 nm thick aluminium oxy-hydroxide layer grown hydrothermally, whereas bonding did occur on a 630 nm aluminium oxide layer grown electrochemically on an aluminium substrate (Fig a). Cross-sections of bonded solid splats showed that the oxide had been redistributed during the particle impact but was still present even in the thinnest regions of 20 nm (Fig b). However, cross-sections of bonded molten particles showed that the oxide had separated in several locations allowing metal to metal contact to occur. Hence, penetration of the oxide was aided by additional heat of the molten splats rather than only physical deformation of the substrate and the surface oxide. Cross-sections of bonded particles on the electrochemical oxide substrate including 3D reconstructions of the interfacial oxide show no significant loss of oxide from the substrate or diffusion of the oxide into the NiCr particle. These results strengthen the theory that successful bonding occurs only when the surface oxide is disturbed in the case of solid splats or disrupted in the case of molten splats.
Conclusion 
It was found that during the coating process, the surface oxide remained present at the interface between the particle and the substrate. Redistribution of the oxide over a large surface area occurred due to plastic deformation of the substrate. Successful bonding occurred when small scale oxide redistribution for solid splats or penetration of the oxide material by molten splats is achieved. This result strengthens the theory that successful bonding occurs only when the surface oxide is disturbed.
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