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Abstract 
This article presents a range of recovery options axle of the mill based on the method of analysis 

of hierarchies. Synthesized criteria for optimal solutions and described their relationship to 

treatment parameters. Built many alternatives to solve multicriterial optimization problems, the 

proposed methods of processing with varying geometric parameters of the cutting tool and 

rotational speed. Based on the selected criteria found in the subset of Pareto-optimal recovery 

options axle. Confirmed method of multi-criteria decision-making method of hierarchy analysis, 

apply the algorithm to assess and improve the coherence matrix of pairwise comparisons. The 

proposed method of expert evaluation allows selection of processing parameters, to reduce the 

complexity of rehabilitation works, at a constant quality of the reconstructed surface of the 

trunnion of the mill. 

Keywords: multicriterial optimization; the restoration of the axle of the mill; the method of 

analysis of hierarchies. 
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Table 1 

Characteristics of the processing options when you repair the axle 

№
 

    

 
, 

/  

-

 
 (+) 

 
 

γ, º 

 

 ω, º 

   
  

φ, º 

 
 

  
R,  

1 10 – 30 0 – 10 10 – 30 0 – 10 0 – 1 - 

2 10 – 30 20 – 30 10 – 30 0 – 10 1 – 2 + 

3 10 – 30 0 – 10 50 – 70 0 – 10 2 – 3 + 

4 10 – 30 20 – 30 50 – 70 0 – 10 0 – 1 - 

5 10 – 30 10 – 20 30 – 50 10 – 20 1 – 2 - 

6 10 – 30 0 – 10 10 – 30 20 – 30 2 – 3 + 

7 10 – 30 0 – 10 10 – 30 20 – 30 2 – 3 + 

8 10 – 30 20 – 30 10 – 30 20 – 30 0 – 1 - 

9 10 – 30 0 – 10 50 – 70 20 – 30 0 – 1 + 

10 10 – 30 20 – 30 50 – 70 20 – 30 2 – 3 + 

11 30 – 50 10 – 20 30 – 50 0 – 10 2 – 3 + 

12 30 – 50 10 – 20 10 – 30 10 – 20 0 – 1 - 

13 30 – 50 0 – 10 30 – 50 10 – 20 2 – 3 - 

14 30 – 50 10 – 20 30 – 50 10 – 20 2 – 3 + 

15 30 – 50 20 – 30 30 – 50 10 – 20 2 – 3 + 

16 30 – 50 10 – 20 50 – 70 10 – 20 0 – 1 - 

17 30 – 50 10 – 20 30 – 50 20 – 30 1 – 2 + 

18 30 – 50 0 – 10 10 – 30 0 – 10 0 – 1 + 

19 50 – 70 20 – 30 10 – 30 0 – 10 2 – 3 + 

20 50 – 70 0 – 10 50 – 70 0 – 10 0 – 1 - 

21 50 – 70 20 – 30 50 – 70 0 – 10 1 – 2 + 

22 50 – 70 10 – 20 30 – 50 10 – 20 0 – 1 - 

23 50 – 70 20 – 30 10 – 30 20 – 30 0 – 1 - 

24 50 – 70 0 – 10 50 – 70 20 – 30 2 – 3 + 

25 50 – 70 20 – 30 50 – 70 20 – 30 0 – 1 - 
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. 1.        

Fig. 1. Hierarchy of the choice of treatment parameters of restoring the axle 
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. 2.          

«   » 

Fig. 2. Matrix of pair comparisons of treatment parameters in relation to the criterion 

"The complexity of recovery work" 

 

 

 
. 3.         

  «   » 

Fig. 3. Matrix of pairwise comparisons of treatment parameters in relation to the criterion  

of "Time of process axle" 
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. 4.           

«  » 

Fig. 4. Matrix of paired comparisons of treatment parameters in relation to the criterion of "Tool wear" 

 

 
 

. 5.           
«     » 

Fig. 5. Matrix of pairwise comparisons of treatment parameters in relation to the criterion  

"Accuracy of the geometric parameters of the restored axle" 
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. 6.           

«    » 

Fig. 6. Matrix of pairwise comparisons of treatment parameters in relation to the criterion  

"Quality of the restored surface of the axle" 
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. 7.     

Fig. 7. Matrix of pairwise comparisons of criteria 
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 –   20-30°,      – 10-30°,    – 

0-10 ,   –  1  2   .  
 

 
. 8.        

   

Fig. 8. Diagram of calculation results of the priorities, methods of processing of restoring the axle 
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