YEND axiio 1% 6 )loid /1) 0,93 [1Fee Jlu /oo, g aojlu Silo

&, e L
fu(/}fubuﬁw?Uﬁ/

bowe &)
VA% a&b

DOI: 10.22044/jsfm.2022.11053.3441

JUd (owablito s BUL b Haig) (Suwolud ;L) 10 Cllo Shuud ouiss J s 5

#Y .. \
olxl pleuol (sloduol (faiuo oGS «HBGLAS cwidpe (S8 0uSiild (Sl (oo 0958 (il ] (owlils )15 (g gomiiils !
Ol 2! sl ol (gimiuo oS (G LIS cwiigeo (S8 001D (S0 (cwiigen 09,5 b olew! '
VBNV A sy gl Ve[ ANF o sk bV Fe /o BIT 8l g s o Jisane allio

oSz

Ly a5 pmebliio S5, 35500 ooy ook iz JUb omcbliie Sloglibl b Bl lSir 5is, b (Ssbis i
Oeieen el yigy 5 Lokl (o )3 9250 (g Aloll g g | e lapl >l (Sl (b (blite (sladas
S5 5 550 3 25 o 85 i b b (el Gl BUL Lawgs ould sbml by jpam 50 gl b pé LS,
51 oozl b g, bl sl sud ool cdl> (Sagd oo JouS o 5l s8s, Sllags U, sl el 00d oy 039
5 s (bt Jolse o3 b el onh (gilae oeiSe 5 e S olge b g e (b s SYoles
odol oy ouilS )8 slojlogai g el ouls oslainl colasel Juwdlas S¥slee o sl alfaiz slaulide Shg, 5l ep s S yo0
VL s 5 b UL b a5 ans e (LiS s el ond ooliiul 35 a0 by, 5 bl o o Ll sl el

o5l Slal )l asls mals § Jas 8 Jelge S jials cely wilgs oo

Alas Golie sl Soud oS J S s b cbline 5BUL £ Salys L3, 1 guudS lodS

Effect of State Feedback Controller on Dynamic Behavior of a Rotor Supported by
Active Magnetic Bearings

M. Dehdari?, M. Nasiri*"
! M.Sc. Student, Mechanical Engineering Group, Golpayegan College of Engineering, Isfahan University of Technology, Iran.
2 Assistant Professor, Mechanical Engineering Group, Golpayegan College of Engineering, Isfahan University of Technology, Iran.

Abstract

Dynamic behavior of a horizontally supported Jeffcott-rotor system vial four electromagnetics poles is
investigated. The magnetic force has a highly nonlinear relation to the control current and the air gap in the
active magnetic bearing. The nonlinearities due to the centrifugal force, electromagnetic force, and the rotor
weight are considered in the rotor model. The lateral oscillation of the rotor is controlled using a state
feedback control system. The vibration of the rotor is modeled by a second order nonlinear ordinary
differential equations with quadratic and cubic nonlinearities. The oscillatory characteristics of the
considered system is investigated using the multiple time scales perturbation method assuming weak
nonlinearity and soft excitation. Numerical simulations are carried out to validate the accuracy of the
analytical results. The results show high efficiency of the applied controller velocity gain in forcing the
considered nonlinear system to respond as a linear one with a single periodic attractor.

Keywords: Dynamic Behavior; Active Magnetic Bearing; State Feedback; Multiple Scale.
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