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Cutting characteristics of Co-Cr-Mo alloy for artificial joint 
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Artificial joints have been increasingly used in treatment of physically disabled people who have severely 

damaged joints. In the artificial joint, ultra high molecular weight polyethylene (UHMWPE) has been usu 

ally employed as a buffer because of its very low friction coefficient, high wear resistance and high impact 

strength. However as it is normally coupled with a material as stainless steel, Ti alloy, Co-Cr-Mo alloy or 

ceramic, it often suffers disproportionate wear, because of its lower strength and hardness. Sliding surfaces 

of artificial hip joints consist of a head and cup combination in most cases. To extend the operating life, 

form accuracy and surface roughness of the head should be improved at the same time. Finish polishing 

process by hand operation was usually done. However, the attempt to replace skilful hand polishing opera 

tion with ultra-precision cutting process was carried out to improve geometrical deviation from sphere of 

Co-Cr-Mo alloy head. Co-Cr-Mo alloy is one of the typical difficult-to-cut materials. It was developed for 

aerospace industry as a kind of super alloy. This alloy was employed for artificial joints and artificial tooth 

due to its high strength and endurance which is more excellent than stainless steel. However, any re 

searches dealing with Co-Cr-Mo alloy cutting could be found. The cutting characteristic and chip formation 

mechanism have never been determined yet. Therefore, the cutting characteristics have been investigated in 

this paper. 

The experiment results indicated that tangential forces decrease with increasing depth of cut in the last 

pre-cutting t L (called hereafter as t L) in the case of same depth of cut 11 (called hereafter as t 0 : tangential 

forces increase with increasing cutting speed in the same t L and t! and the smallest surface roughness 

Ra=0.0342fam was obtained in the case oft L=10(im, t i=10^m, at the cutting speed V=50.0m/min. 
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