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Abstract: The paper aims to analyze how the durability of the cutting tool evolves as a result of 

the variation of the functional geometry of the tool at the transverse feed. The technological 

process of turning with transverse feed is realized with variable cutting speed, and this also 

causes a variation of the functional geomtry of the tool. Thus, in the paper was established the 

optimal construction geometry of a lathe that can be used for turning a piece of a certain 

diameter. Under these conditions, a correlation between the values of the functional geometric 

parameters of the knife used for transverse turning and the durability of the cutting tool was 

identified. 
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 1. INTRODUCTION 

 During machining, there is a continuous process of material transport on the face of the 

tool which results in changes in the mass and the geometry of the active part and which 

constitutes the wear of the cutting tool. In the case of cutting, the wear of the cutting tools is 

favored particularly high pressures in the tool-chip-piece system (which may be 300 ÷ 400 

times higher than in mechanical joints), dry or semi-rigid rubbing conditions on the contact 

surfaces[1-3]. 

As a result, the cutting tool wear process is much more intense than the similar process for 

general purpose machine tools. [4, 5]. 

 Figure 1 shows a diagram showing the factors involved in this phenomenon and their 

effects on the cutting process [6, 7] 

 Of the many parameters that influence the agility of cutting tools, there are some of the 

more important ones: 

 - the material to be processed; 

 - the material of the surface of the active surfaces; 

 - tool geometry; 

 - Cutting mode parameters. 

 The durability of the cutting tool (T) represents the effective working time between two 

successive reassemblies (replacements) under the required technical conditions. The moment 

of cutting off and replacing the used tool corresponds to a certain limit value (allowable 

value) of the tool's wear, which is established based on a certain wear criterion. 
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Fig. 1. Parameters that add to the wear of cutting tools. [7]. 

  

 

2. MODELING THE SUSPENSION DURABILITY MODEL IN FUNCTIONING 

THE FUNCTIONAL GEOMETRY VARIATION OF THE ASCHIETOUS 

SCULPTS 

 According to the presented results that during the cutting process the angles of 

settlement and clearance vary and in the following we will follow how these angles influence 

the durability of the cutting tool. 

 During the machining process the working angles of the cutting tool vary according to the 

equations: 
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where:  is the functional clearance angle; De  functional settlement angle 
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A dependence (quantity) of the cutting tool's durability depending on the cutting speed (in the 

case of turning) can be expressed by the relationship: 

 

                                                                                               (3) 

 

 

where: Cv, kv, xv siyv are constants that depend on the cutting conditions, 

- T - durability, 

- m - exponent of the hardness, 

- ap - depth of processing, 

- f - cutting advance 

 Since the parameters of the cutting regime are kept constant, then the cutting speed can 

be expressed as: 

 

 

 

 The analysis of the durability variation of the cutting tool according to the functional 

setting angle αDe is modeled using equation 8 and the analysis of the durability of the cutting 

tool according to the functional clearance angle is modeled using equation 7.  

 By applying equations 7 and 8, an evolution of the durability values of the tool was 

obtained, and the calculated values are presented in Table 1 and Table 2 respectively. 

 In order to perform this analysis, a turning process of a piece made of alloy 50WCrV8 

with r =55 daN/mm
2
, with a diameter of  40mm was envisaged. A frontal hammer cutter 

made from P10 metal carbide with a knife body section q = 20x30mm x mm and having the 

optimal recommended geometry was used for machining: mmr 2;5;6;45 000    
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Table 1. The variation of the durability T [min] according to the functional settlement angle 

αDe, according to the equation 8 under the conditions - α = 6
0
; n = 750rot / min; m = 0.125  

 

 
 

Table 2. Durability variation T [min] according to the functional degeneration angle γFe, 

according to equation 8 under the conditions; γ = 5
0
; n = 750 rpm; m = 0.125  
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3. CONCLUSIONS 

Following the made analysis we can draw the following conclusions: 

- the durability of the cutting tool depends on a large extent on its functional geometry; 

- the durability of the cutting tool is directly proportional to the value of the angle, in the 

sense that for a high value of this angle a high durability of the cutting tool is also obtained; 

- It is necessary to correlate the ratio between the cutting speed and speed of advance to obtain 

the best durability of the cutting tools. 

This influence has the consequence of obtaining a surface whose quality is uneven and 

also decreases the durability of the cutting tool. 
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