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Abstract:

At recent years, studies have focused on magnetic suspension systems due to their
important roles in industrial applications, such as carrying heavy metal objects of various
shapes. Despite the many researches in the field of magnetic suspension systems, most of
them were focused on exist a determined function transfer without explain its components
effects.

In this system, problems are arising to instability because the magnetic fields entangled with
the target body will be variable according to the physical nature of the target body, and here
it is necessary to resort to a control system through which a certain degree of stability can
be ensured, sufficient to make the portable metal objects suspended in a stable position. For
this purpose, an analytical study and a mathematical model of the magnetic levitation
system was derived and an optimized INTEGRAL-LQR controller was designed to control
the position.

The analytical study of the electromagnetic system led to the determination of the electrical
and mechanical parameters affecting the operation and stability of the system.

Thanks to the use of INTEGRAL-LQR to control the position of the suspended body, it
achieves a stable balance between the electromagnetic attraction force and the gravitational

force of the suspended body.
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(Al den G axd) slladd) Cangl) pually dgn (o suaal Qi (aaad doplalinall Lalod)
g enlaling g gl HUall Jail) s sl 5 3 Cangl) aeall il e slall oSl ol lay Led
S et a il plaiall aladid 5 UM e (e dagh leSatia ) rliaag s e pUal) of cuii
Lausal) 2330l Adla) DA o i) palge yuis A0lS) alaidl 138 jigy Gus o INTEGRAL-LQR
i i) oSaiall ) Culg Glead RQ Jafl) Cligiens ol hlad) sae shal Lad i cllal) el
Isec e I Alaia) Gajy heal) (ol (Sl Uads Salias oldl (aiad 23 Cum Aian dnits JuadY Jguas)
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