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Control vibration of imbalance Jeffcott rotor by magnetic absorber
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ARTICLE INFORMATION ABSTRACT

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
Ke ; brings the system out of the resonance. Moreover, in order to decrease the vibration amplitude, two
ywords: . . . . . .
Rotor different types of dynamics absorbers are designed in which they are checked by the magnetic absorber
Vibration Control in a specific range of rotational frequency. In magnetic absorber controller system, the continuous force
Magnetic Absorber which is applied to the main system by mass absorber is restored in sixteen levels discontinuously. It is
Dynamic Absorber seen that the vibration amplitude is reduced 13% in the area of natural frequency in comparison to the
Discontinuous Force . . . . . . . N
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. 4 Frequency response of the rotor with first and second type of the
dynamic absorbers
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Table 1 Rotor system, dynamic absorber and magnetic absorber system
parameters

Sl o=l Sl
3.4218 N-S/m Cr(1u=01)
24.0252 N <S/m Cr(1u=05)
4.2694 N-S/m Cr(zu=01)
23.955 N-S/m Cr(2,u=028)

49 N Fy

6.8085x10~° (Wb -m)/(A-T) G
31484.28 N/m K,
2602.2 N/m Ky(1,u=0.1)
6996.5 N/m kx(l,p.:O.S)
3497.588 N/m Ky 2,u=0.1)
12427 N/m k. (2,u=0.28)
-17191.34 N/m kg

20.78 N/A k;
0.0068 H L¢

0.33 kg M

220 turn N

23 mm Ta
11 Q R¢
0.25 Q Rey
1 mm So

0.7 Y Vp

10.7 v Vbias,A

10.7 v Vbias,Bl

8.9 v Vbias,BZ
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Fig. 12 Comparison experimental results and simulation of the dynamic
absorber in two A and B paths

B s A e 59 30 (Soolind O3l (silutnd 5 (225 il anylie 12 JSC0

Sfles 285 Bl 4 e gedge (nl &5 Al e (Seelid
ol (Sealys 3l s S35 3Ll S (spbline D3l s
o a1y eaisS S e (S 58U (6550 Brae falS izmen
bls slys

U5 5 e (B-B7B) 5 (K-A"A”) sty 5 L
Wil p9d g Jol g8 Seelud slaodl 5l oS 5 el e oS 4
S (§ youeny S20lS DLl )| aiels el joe ] j0 45 398 o0 cdalie
Al ¢ (Saelins L3l £95 SO o <ol 2> 4

b Seolis slodly gl cdls 5 a5 ond oanlie Cppizan
e S9 4kl moa3She g 5989, Slalas )l anals VL (00> S
5Sbos cBs il 4 e gadge ol 45 0l e a8 Senlss 3l
ol (Sealys 3l s S955 S5l 5O (oepbling L3l s
o 4]y eaisS J S e (S 5801 (6580 B pae (palS Gizmen
lls slys

32 B e 0 a5 058 0 ali>Me B IS5 loged 4 dzgi b (rizen
e 5yl perSle et ek Gl (Al
Ot g Sl 00 S A s 4y S pbliie D3l oS S
>l ol jo (S Sl 65,50 B ran yralS el g pes3Sle (yogs ;iaS
Wl e G2l o il €tS R Grizmen g eal ouilS
5y 8 Ui o &ly By s loged po rizres il walys JLis
dnlio b g o ools zals (Sae a b By yae 4y G paanns (bl
oS sie aimdle A2 US55 adly By 5Brodls g oy mls
SiP Jeime 5o Lol oazd ol wlals )l als JiaS o (g
Oz el 4l 2815 By e 4 S s (Brae (S S
@ @l b ileand Glabgel alie 5 12 S0 @ 4y b
woreb GBS ol s 4 spie eoalin B A cle s
@ Soms 1) Slils )| anels sl 69500 b (omebline 3l pitase
GialS 13 l5ee d edisgey 97 b Seoliys w3l (g3l b
C85 A e 30 950 dlals peuSle oy i Sde @ g Sl ools
AL Glaguls By g adl palS e opl 3 g8 s3lesb
P e opl 50 Sileannd 5 (ee @l Sl (b sla il 3

8 oplaib 16 0555 1395 T o0 Silke usico

Fig. 11 A view of the controller system for the Jeffcott rotor
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