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The ar gap of SR motors in fractional horsepower gpplications is sensitive to rotor eccentricity [1]. The influence of
winding method counteracting unbalance forces on the rotor vibration behavior is investigated in this paper. Dynamic FEM
simulation is utilized to study the current distribution in the paralleled paths under rotor eccentricity. As shown in Fig. 1(a),
the coil of opposite stator poles is paralleled. The inductances of paraleled paths are different due to the non-uniform air gap.
The norma force on the stator poles are unequal and have the tendency to draft rotor back to its center. The connection of coil
in dynamic FEM simulation is shown in Fig. 1(b) and the inductances presented in (c) shows different methods of paralel
winding. The UMF acting on the rotor and shaft is obtained as shownin Fig. 2.
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Fig. 1. (a) Displacement of coil in a12/8 SRM; (b) Circuit of dynamic FEM simulation; (c) Different parallel winding method.
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Fig. 2. Magnitude of UMF acting on the shaft.
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Magneticaly-levitated feromagnetic materials need anovel noncontact propulsion mechanism with a constant vertical force
to move stably forward or backward. Magnetic-levitation conveyance has been tried in a painting or coating process of the
steel industry. It has a noncontact nature and makes ferromagnetic products high-quality without any scratches or dents caused
by contact propulsion mechanisms. To maintain its noncontact nature, a propulsion mechanism should affect a magnetic
levitation mechanism very little. However, linear induction motors [1, 2] for propulsion inherently generate time-varying
vertical forcesto aferromagnetic object. As these forces vibrate the object, they deteriorate the stability and performance of a
magnetic levitation system.

The purpose of the work is to generate a congtant vertical force for suspension and a constant horizontal force for
propulsion to a long and continuous ferromagnetic material. To do this, we propose a novel propulson mechanism with a
modified Lorentz-force principle which can move a stedl beam longitudindly asin Fig. 1. An advantage of the mechanismis
to ensure the stability and performance of a magnetic-levitation conveyance system because its vertical forceis time-invariant
and does not vibrate the sted beam. Fig. 1 presents a propulsion system with the proposed mechanism and its operating
principle. Fig. 2 shows current-force characteristics and time responses of the system.

This paper proposed a novel ferromagnetic propulsion mechanism. To confirm its feasibility, we presented time-invariant
force data and also successfully implemented bidirectiona propulsion experiments. The proposed mechanism is gpplicable to
noncontact stedl-plate conveyance systems.
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Fig. 1. Steel-beam propulsion system using the proposed
mechanism and its operating principle.
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Fig. 2. Experimenta results: current-force relation and bidirectiona
motion (step input, 0.5 A).
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