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Fig. 1. Strain lines in chip formation,  
steel Cr18Ni9N, vc= 80 m/min,  f= 0.06 mm per rev. 

 
The strain line field extended to the region of plastic 

deformation, the machined surface, and the cut layer (the chip). 
Strain lines represent an extensive high-intensity deformation. 
The process of cutting is the mutual interaction between the 
tool and the workpiece, which is controlled by many 
phenomena, which creates a synergistic effect.  

Heat in the cutting zone influences deformation and friction 
in the removal of the cut layer. Results during drilling of 
stainless steel in the form according question  
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1
.

C
vC c=mΘ  (1) 

 
The temperature range was from interval 80 °C to 600 °C. 

Table 2 shows the measured and calculated values for a new 
stainless steel.  
 

Steel 
Cr18Ni9N  

 

Feed f  [mm per rev.] 
0.02 0.06 

82,0.44,17 cv=mΘ  88,0.42,20 cv=mΘ  
0.10 0.14 

91,0.76,24 cv=mΘ  94,0.86,26 cv=mΘ  
Tab. 2. Equation´s of average cutting wedge temperature 
 

The edge preparation will determine the residual stress 
pattern near the machined surface in figure 2. The criterion 
VBk=0.3 mm was applied during evaluation (Venkatesh,V.C. & 
Satchithanandam,H.A. 1985). The cutting process conditions 
were designed based on the needs of the material and on the 
operation of the finished surface. 

 

 
Fig. 2. Residual stresses on the machined surface  
vc= 80 m/min, f= 0.06 mm per rev. 

 Taylor Tool Life Equations for individual types of stainless 
steels are: 

64,2

410.15,987

cv
T =  for steel Cr18Ni9 

 

32,2

410.36,925

cv
T =  for steel Cr18Ni8 

 
Defined coefficients for kinetic machining of austenitic 

stainless steels, where by Cr18Ni9N steel Kv=0.68-0.73. The 
machinability of Cr18Ni8 steel is worse about 20 % that than 
for a new Cr18Ni9N steel.  

Very good results were mainly achieved when cutting 
speed was 60 m/min and the feed was 0.06 mm per rev..The 
roughness value for the outer surface, Ra, reached around 0.85 
µm. Similar roughness in the outer surfaces of the individual 
type is not based on differences in the quality of the outer 
surface.  

Before drilling, the hardness of the basic structure of 
Cr18Ni9N stainless steel was measured at 198 HB. After 
drilling, outer surface hardness was measured and the results is 
outer layer hardness increased by 15 to 20 % for Cr18Ni9N 
stainless steel. 

 
4. CONCLUSION 
 

It is important for both theory and practical applications 
that essential conclusions come from measurement and 
analysis. Results were acquired under laboratory conditions and 
performed in praxis. The conclusions are as follows: defined 
average cutting wedge temperature and tool life for a new 
design of cutting tool.  

For a new stainless steels with nitrogen are as follows : 
defined residual stresses, coefficient of kinetic machining and 
described of plastic deformation on the machined surfaces.  
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