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Evaluation of characteristics of a new maglev method by adding ampere force to ac induction type system
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This paper examines each relation between levitation force and phase difference, gap distance, plate temperature,
and electric power in a new maglev method. The proposed method can generate not only the conventional induction
force but ampere force. It was verified that the levitation force exist as passive force with the change of the air gap in
the vertical direction. In the conventional ac induction type maglev and the proposed method, surface temperature of
an aluminum plate and input power of each electromagnet were compared under the same levitation force. As a result,
it was clarified experimentally that the proposed method is more advantageous about a heat problem of the plate.
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Fig. 1 Principle of generation of ac ampere force.
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Fig.2 Experimental setup to measure levitation force.
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Table 1  Specifications.

Al plate dimensions 240 mm x 70 mm x 1 mm

Coil 0.9 *mm, 180 turns
Resistance 1.44 Q3
Inductance 11.7 mH

Cross section of U-shape core 20 mm x 20 mm

All air-gaps between Al plate and each EM 2 mm
RMS value of exciting current  7,=2.0 A, i,=i3=4.0 A(default)
Excitation frequency 60 Hz(default)
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Fig. 3 Characteristics of total levitation force vs. voltage Fig. 5 Characteristics of total levitation force vs. current
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Fig. 6 Inter-terminal impedance.
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Fig.7 Characteristics of total levitation force vs. phase
difference with the change of gap distance.
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Fig. 8 Experimental setup to verify thermal state.
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Fig. 9 Characteristics of total levitation force.
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Fig.10 Comparison of the surface temperature of
Al plate.
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Fig. 11 Detailed levitation force.
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Fig. 12 Levitation force over apparent power to EMs.
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