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The paper presents the results of study on the accuracy of the geometric shape of shanks (mandrels) of the 

auxiliary tool in multi-purpose machines using the manufacturing technology with single-axis movement of 

the cutting tool. Based on the data of mandrel measurements, we constructed the implementations of 

deviations from the correct geometric shape of the profile curve with an equiaxial contour and found the 

deviations from the correct geometric shape of the landing surface of the tool mandrels under the action of 

random and systematic factors within the framework of theory of random stationary processes. It is 

established that the most rational method of manufacturing mandrels with a profile cross-section curve with 

an equiaxial contour with the required accuracy of the geometric shape is processing of grinding with a 

straight flat circle in comparison with the Cup circle. Based on the obtained results, we developed a 

mathematical model for the geometric shape of the profile connection parts with an equiaxial contour. 
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 1  

Ч о   о о      о о  о о  

The numerical values of the coefficients of the Fourier series for different production technologies 
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 а  b  а  b  а  b  

0 0.011030 0.000000 0.034840 0.000000 –0.927440 0,000000 

1 –0.005370 0.003770 –0.000070 –0.001191 –0.002400 –0.009380 

2 0.003720 0.007090 0.000100 –0.022390 0.003660 –0.017640 

3 –0.008560 0.009550 –0.000091 –0.030170 0.006670 –0.023760 

4 0.001920 0.010860 –0.000150 –0.034310 0.003600 –0.027020 

5 –0.001240 0.010860 0.000470 –0.034310 –0.002560 –0.027020 

6 0.005960 0.009550 0.001220 –0.030170 –0.006110 –0.023760 

 

 
 

. 1.      

Fig. 1. Normalized correlation function of a random function 
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Fig. 2. Distribution of variances by harmonics 
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. 3.  « »      7:24   

   (  ,     100) 

Fig. 3. Model of the «real» geometric shape of the conical mandrel taper 7: 24 when grinding straight flat circle 

(for visualization, the error of the geometric shape of the mandrel x 100) 
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