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ABSTRACT 

Due to a combination of high hardness and toughness, resulting in excellent wear resistance, 

cemented carbides are commonly used as the rock crushing component in rock drilling. The 

present paper presents a unique study where the very initial stages of deformation and wear of 

cemented carbide in sliding contact with rock are followed in small incremental steps.  After each 

step, a pre-determined area within the wear mark is characterized using high resolution SEM and 

EDS.  This facilitates analysis of the gradual deformation, material transfer, degradation and 

wear. The deterioration mechanisms found in this sliding test are similar to those observed in 

actual rock drilling. Cemented carbide grades with different microstructures show significant 

differences, where a higher amount of Co and a larger WC grain size both are associated to more 

wear. 

 

Key words; Cemented carbides, sliding, wear, deformation, granite, rock drilling 

 

1. INTRODUCTION  

Cemented carbides constitute a range of composite materials, consisting of hard carbide particles 

bonded together by a metallic binder. The basic grades consist of uniformly distributed WC 

grains in a binder of Co. These composites display a combination of high hardness and 

toughness, resulting in excellent wear resistance in many demanding engineering applications, 

such as rock drilling. However, despite their proven superiority in rock drilling applications, the 

detailed understanding of the prevailing wear mechanisms is far from complete. With a deepened 

knowledge about the wear, drill bit buttons could possibly be designed to last longer, thereby 

decreasing the costs for down time, materials and regrinding. 

 

Characterization of the surface of a worn drill bit button usually reveals a very smooth worn 

surface, where the roughness typically is limited to the size of individual WC grains, or even less, 

indicating that the deformation and wear chiefly operates on a sub-µm scale [1,2]. Beste and 

Jacobson [1] have estimated the wear depth to be 1 µm per 20 impacts for rotary/percussive 

drilling in granite. The low wear rate and the observed plastic deformation, cracking, chipping 

and crushing of individual WC grains indicate that wear is dominated by removal of individual 

grains or grain fragments, while removal of large clusters of grains is unusual [1,2]. In addition to 

the fractured WC grains, the worn drill bit button also shows depletion of Co in the top surface 

and instead rock material intermixed with Co act as a binder between worn WC grains. 
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