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Design and Analysis of An Electromagnetic System

AN
(Seong-Wook Park - Dong-Hun Kim)

Abstract - This paper presents the design of an electromagnetic system such as jumping ring system, and also
considers the characteristics of dynamics for system with initial parameter. For the propose of system analysis, the
MATLAB tool is to solve coupled differential equations with inductances and mutual inductance. To apply a real
electromagnetic system, this paper implements the jumping ring system using design parameters, and analyzes the
jumping ring system with proposal step.
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Fig. 1 Inductance variation along the position and curve

fitting of L
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Fig. 2 Velocity and force of acting mass by applying current
source
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Fig. 3 State variables and force for one coil system by
applying voltage source
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Fig. 4 Position, excited current, and current of a coil2
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Fig. 5 Self inductance and mutual inductances between
main coit and aluminum ring

position of ring {m]

0 0.5 1 1.5 2 25 3 - 35

current of ring [A]}

0 05 1 1.5 2 25 3 35
1[sec)

13 6 M7|3lz HEeE 7o sAs 2le| f(xet HF
Fig. 6 Position and current of ring with proposal method
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