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Abstract: In this study, in order to analyze the cutting forces components Fp and Fc variation in the 
machining of RUL 1V bearing steel at different hardness (215, 350 and 720 HV), resulted after appropriate 
heat treatments, orthogonal cutting tests were carried out at various values of rake angle (γ=-6° and -28°). 
Also, using new and worn tools in different materials as HSS, carbides, ceramics and PCBN, the friction 
coefficient on the wear flank was calculated. The results of the experiments show that, both, workpiece 
hardness and rake angle, influence the thrust force component Fp, the cutting force component Fc, the result 
force R and the rapport Fp/Fc. The maxim friction coefficient value μm=0,85, was obtained for the 
combination RUL1V(215HV)/HSS and the minim value μm=0,12, was obtained for the combination 
RUL1V(720HV)/PCBN. 

CONCLUSIONS 
The experimental results presented in this paper show that the variation of force 

components depends on the workpiece hardness, the rakle angle negative values and the 
combining mode of these parameters. The machining of hardened steel is caracterised by 
small values of friction coefficients on the flank face, which can explain a smaller increase 
of cutting force component Fc, comparative to trust force component Fp, with the flank 
wear. 
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Fig.1. The workpiece hardness and rake angle influence 
on Fp/Fc  

a1=0,1mm; b1=0,5mm; Vc=80m/min; no coolant 
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Fig. 2. Friction coefficient on flank face 
 for different tool materials and workpiece 

hardness   


