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Abstract

In this paper, the experimental modeling of the force between permanent magnet and iron -core solenoid is
suggested for more accurate control of 3 D.O.F. motor using the electromagnetic force. In the case of iron -
core solenoid, the general equation of solenoid can 't be used simply because of its nonlinearity. Therefore, the
magnetic flux density is estimated through the concept of equivalent permanent magnet. The force
distribution between permanent magnet and iron -core solenoid is more dependent on the magnetization of
iron core caused by the permanent magnet than any other parameters. Therefore, the equation of the force
estimation between these magnetic systems can be modeled by the experimental function of the magnetization
of iron core. Especially, if the distance between iron -core solenoid and permanent magnet is far enough, the
force equation through experiment can be expre ssed from only the current of coil and the distance between
iron-core solenoid and permanent magnet. It means that Coulomb ’s law can be used for magnetic systems and
it is validated through the experiment. Therefore, force calibration is performed by the ¢ oncept of Coulomb’s
law,
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Fig. 2 Interaction between permanent and electro-
magnets
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Fig. 3 Geometry of Iron-core Solenoid

Table 1 Specification of solenoids for experiment

Solenoid | Solenoid 2 Solenoid 3
Height (mm) 40 40 40
Core diameter 5.00 8.1 999
(mm)
Total diameter 35 31 32
(mm)
Turns 1440 1440 1440
Coil diameter 05 05 0.4
(mm)
Core material Soft iron Soft iron Soft iron
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