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 Unbalance mass and imperfect bearings are the main sources of vibration in rotor dynamics systems. 
One way to decrease and control a rotor vibration is the use of magnetic absorbers. The magnetic 
absorber is used to control the position of the rotor and reduce its vibration. In this study, by applying 
the dynamic absorber system force and creating two new natural frequencies, the magnetic absorber 
brings the system out of the resonance. Moreover, in order to decrease the vibration amplitude, two 
different types of dynamics absorbers are designed in which they are checked by the magnetic absorber 
in a specific range of rotational frequency. In magnetic absorber controller system, the continuous force 
which is applied to the main system by mass absorber is restored in sixteen levels discontinuously. It is 
seen that the vibration amplitude is reduced 13% in the area of natural frequency in comparison to the 
magnetic absorber with discontinuous force. In this paper, two different mass ratios are considered for 
each one of the two absorber systems. It is observed that in the case of dynamic absorbers with higher 
mass ratio, rotor vibration amplitude and the maximum force amplitude of the dynamic absorber system 
decrease. This issue can increase the accuracy of magnetic absorber system in the renewal of the 
dynamic absorber system force and reduce consumed electrical energy of the control system as well. 
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Fig. 1 Jeffcott rotor with imbalance disk and magnetic absorber 
1  

 
 + ( ) + + ( ) 
)1( = cos = cos  
)2( + ( ) + ( ) = 0 

  ) 3 (  

= =  

 

=
(2 ) + ( )

[1 (1 + ) ] (2 ) + [(1 )( ) ]  

)3( 
) 3 (   

)4( =  

)5( =  

)6( =  

)7( = 

2-2 -  
3 

)   .8)   (9 (
    

 + + ( ) = cos  
)8( = cos  
)9( + + ( ) = 0 

 ) 10 (   

= =  
  

=
(2 ) + ( )

(1 + ) (2 ) + [(1 )( ) ]  

)10( 

3 -    
4    

  

 [
 D

O
R

: 2
0.

10
01

.1
.1

02
75

94
0.

13
95

.1
6.

8.
6.

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

m
e.

m
od

ar
es

.a
c.

ir
 o

n 
20

24
-0

4-
11

 ]
 

                               2 / 8

https://dorl.net/dor/20.1001.1.10275940.1395.16.8.6.3
https://mme.modares.ac.ir/article-15-2498-fa.html


    

    

1395168  263  

 

Fig. 2 Top view of the rotor with the first type absorber system 
2  

 

Fig. 3 Top view of the rotor with the second type absorber system 
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Fig. 4 Frequency response of the rotor with first and second type of the 
dynamic absorbers 
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Fig. 5 Amplitude of The force exerted by the first and second absorber 
to the rotor in A and B path 
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Fig.6 Stator and rotor of the magnetic absorber [19] 
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Fig.7 The equivalent circuit of activate path for coil of the absorber 
7     

4-2 -    
8   

 .A B 
 

  
)17)  (18(B

 
 .  

  
 

  .  
B2B 

B2A
 .B  

 
 B   

  

Fig.8 Voltage amplitude of the Magnetic absorber controller for A, B1 
and B2 paths 
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Fig. 9 Discontinuous voltage of the magnetic absorber respect the 
discontinuous force of the dynamic absorber 
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Fig. 10 View of the Jeffcott rotor with magnetic absorber system 
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Table 1 Rotor system, dynamic absorber and magnetic absorber system 
parameters 

   

( , . ) N S/m 3.4218 

( , . ) N S/m 24.0252 

( , . ) N S/m 4.2694 

( , . ) N S/m 23.955 
 N 4.9 
 (wb m) (A T) 6.8085×10 
 N/m 31484.28 

( , . ) N/m 2602.2 

( , . ) N/m 6996.5 

,( , . ) N/m 3497.588 

,( , . ) N/m 12427 
 N/m 17191.34 - 
 N/A 20.78 
 H 0.0068 
 kg 0.33 
 turn 220 
 mm 23 
  11 
  0.25 
 mm 1 
 V 0.7 

,  V 10.7 
,  V 10.7 
,  V 8.9 
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Fig. 11 A view of the controller system for the Jeffcott rotor 
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Fig. 12 Comparison experimental results and simulation of the dynamic 
absorber in two A and B paths 
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