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Today, in most of the mining projects, especially with high operating capacity, using of AG and SAG 
mills become more common, due to their special features, comparing with other conventional grinding 
mills. Usually in comminution process a small percentage of energy is merely consumed by grinding 
and crushing processes. Also, the comminution process is dependent on many parameters such as: ore 
hardness, charge volume, size and geometry of ore, charge and size of balls, percentage of critical 
velocity of mill and liner profile. Therefore, achieving the optimum mentioned factors and consumed 
energy is of particular importance. Since, it is impossible to consider interaction of all effective 
parameters simultaneously, by employing experimental methods because of their high expenses and 
being time consuming, so in this research the effect of liner profile on comminution process was 
investigated by changing the height and angle of liners using numerical method (finite element methods, 
FEM). In this approach the height and angle of liners were determined by estimating the stress of the 
particles impacts with liners. The results showed that a liner with a height of 140 mm and an angle of 15 
degrees has the maximum impact and breakage of particles. The results achieved from FEM model for 
the Sarcheshmeh Copper Complex SAG mill were in good agreement with the measured data from 
experimental SAG mill. 
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Fig. 1 Height and face angle of liner 
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Fig. 2 Definition of the load behavior in a SAG mill [3] 
2 [3]  
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Table 1 Mill parameters for FEM model 

  (m) 4.878 

  (m) 9.754 

    (rads-1)  2.86-4.18 

  (Nc)  %65-%95  
    60  

    (m)  0.066-0.246 

)   (o)  5-25 

  (MPa)  200 

  (m)  0.12 

  (kgm-3)  7800 

  (MPa)  200 

      
  (kgm-3)  2780 -2900 

  (mm)  13.2-65 

  (MPa)  71 

      
      

 

  
Fig. 3 The experimental pilot SAG mill 
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 2  
Table 2 Conditions of implementing the experiments 

  (m) 0.5 

  (m) 1 

    (rads-1)  3.3 

  (Nc)  %75  
    60  

    (m)  0.006-0.014 

)   (o)  25 

  (m)  0.03 

      
  (mm)  13.2-16 

  (kg)  75 
 

 
13.2 16 

30 25  .15 
75   

 .
1.46 ) 

 .  ((t10) 
   .8 

12 14   
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Fig. 4 Liners used and position of lifters in experiment SAG mill 
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Fig.  5 Comparison of von-Mises stress for FEM and Experimental 
SAG mill 
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 Fig. 6 Von-Mises stress for various liner height, FEM model 
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Fig. 7 Shear and von-Mises stress for various liner height 

7   

 

  
 

 .7  
  .   

  . )  75 
 (

 .7 
 . .7 

140  .

140 
75  

5-2 -   

 . 
[20] . 

 
 .

8 9 
  

8  15 
 

 .9 
 

15  .

15  

 

  

 

 

  

Fig. 8 Von-Mises stress for various liner angle, FEM model 
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Fig. 9 Shear and von-Mises stress for various liner angle 

9   

 [
 D

O
R

: 2
0.

10
01

.1
.1

02
75

94
0.

13
95

.1
6.

7.
21

.6
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 m
m

e.
m

od
ar

es
.a

c.
ir

 o
n 

20
24

-0
4-

25
 ]

 

                               5 / 7

https://dorl.net/dor/20.1001.1.10275940.1395.16.7.21.6
https://mme.modares.ac.ir/article-15-4977-fa.html


    

    

1395167  397  

5-3 -   
 

 .
 .12 

  
 .6 8 12 14 

10   
 .10 

  
 

  .
1.46 

6 14 
 .11 

 
11  

1.46 

  

Fig. 10 Impact force magnitude by load cell sensor, Experimental SAG 
mill 
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Fig. 11 T10 for different liner height 
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