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ABSTRACT 

The erosion characteristics of thin (15|im) single layer CVD coatings of boron 

carbide deposited on tungsten carbide substrates have been investigated using 

angular quartz sand as erodent. The sand was carried either by a jet of water or 

by a flux of air and mass loss measurements were used to evaluate the erosion 

rate. The different mechanisms leading to the erosion of the coating have been 

characterised, using optical and scanning electron microscopy (SEM) of the 

eroded surfaces. The principal erosion mechanism of boron carbide coatings is a 

sub-micron chipping of its surface, but several other mechanisms have been 

identified. Circular cracking of the surface - due to the propagation of hertzian 

cracks - can lead to significant chipping at crack intersection and for samples 

subject to coating-substrate adhesion problems, this type of crack can lead to a 

spalling of the coating. Contamination or small irregularities on the substrate 

surface prior to coating deposition lead to the growth of large peaks (35 to 

150)j,m wide) on the coating. These large peaks erode faster than the surface of 

the coating, thus exposing their softer core - made of tungsten carbides - to the 

erosive flux, which leads to local failures of the coating. Fracture toughness 

measurements were carried out on the boron carbide coatings using the 

indentation technique. The values of fracture toughness found were higher than 

those of the sintered product which suggests that the compressive residual 

stresses in the as deposited coating are leading to a higher apparent fracture 

toughness. 


