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With these coefficients, we obtain a function of the form (2) 
and then, applying a logarithmic function, a function of the 
form (1). 

In this work was found the geometric regression function 
with three variables (cutting speed vc, feed f and depth of cut 
ap), according to relationship (1). 

The experimental plan used for turning 42MoCr11 steel is 
organized on two levels and contains a total of 18 experiments, 
four experiments being necessary for the calculation of 
systematic errors (Cîrstoiu, 2007). 
 
3.2 „Intensity of thermoelectric current” process function 

analysis 
Expression of intensity function I, in logarithmic 

coordinates, determined using MathCAD program is as follows: 
 

3079.02104.01264.0665.1 xxxz ⋅+⋅+⋅+=       (3) 
 
where: z = lnI, x1 = lnvc ; x2 = lnf ; x3 = lnap. 
By applying inverse logarithmic function relationship (3) 

one gets  to (4). 
 

       )079.0()104.0()264.0(286.5 pc afvI ⋅⋅⋅=   [μA]        (4) 

 
Figure 2 shows the 3D representation, using „Mathematica” 

program, of the function determined by geometric regression, 
while the depth of cut is constant, ap = 1.5 mm. 

 

 
 

Fig. 2. The representation of intensity I, calculated with (4), 
depending on cutting speed vc and advance f 
 
3.3 „Voltage” process function analysis 

Voltage U function in logarithmic coordinates, determined 
by the working environment MathCAD is the following: 

 
3065.02094.0123.0829.1 xxxz ⋅+⋅+⋅+=           (5) 

where: z = lnU ; x1 = lnvc; x2 = lnf ; x3 = lnap . 

By applying inverse logarithmic function relationship (5) 
one gets (6). 

 
)065.0()094.0()23.0(228.6 pc afvU ⋅⋅⋅=   [mV]          (6) 

 
A similar representation of the figure 2 has voltage.  

 
3.4 Relations between roughness and termocurent 

Similarly, was obtained the relationship (7) indicating the 
Ra roughness parameter dependence of the cutting regime 
parameters (Cîrstoiu, 2007). 
 

)14.0()854.0()224.0(283.29 pca afvR ⋅⋅⋅= −   [μm]     (7)     

From relations (4), (6), (7), for f  = 0.208 mm/rot; ap = 1.5 
mm, such relations are obtained between roughness and the 
thermoelectric current: 

 
IafvR pca ⋅⋅⋅⋅= − )061.0()75.0()488.0(539.5     (8) 
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In Figure 3 was represented in 3D roughness Ra changes 

depending on the speed vc and intensity I, while the other 
parameters of cutting regime are kept constant. A  similar 
representation of the figure 3 has Ra changes depending on the 
speed vc and voltage U. 

 

 
 

Fig. 3. The representation of the dependence between 
roughness and intensity of thermoelectric current 
 
4. CONCLUSIONS 
 

Increases of the intensity or voltage of thermoelectric 
current values indicate a deterioration of surface quality, 
reflected in the increasing values of roughness parameter Ra. 
Therefore it is the thermoelectric current a true indicator of the 
normal state of the cutting process, in terms of quality of 
processed surface. Further research will have as results: 
increasing speed of experimental data acquisition and accuracy 
of results, by using a microcontroller, automating data 
acquisition and processing, optimizing technological processes. 
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