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Flux Linear Induction Motor Using DC-biased Multi Phase Inputs
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Abstract

In the transverse flux linear induction motor(TFLIM) with the general secondary composed of conductor
and back-yoke, there exists a magnetized force into the normal direction or the air-gap direction of the thrust
motion as well as the thrust force. Therefore, the various methodologies have been tried to use the normal
force by the two independent control variables of the multi-phase input. But, as the force depends inevitably
and strongly on the thrust force, it is essential to decouple both forces for two control index. In this paper, we
suggest a novel approach capable of compensating the couple between both forces and the control index by
using the DC-biased multi-phase input, and then realizing the independent control of TFLIM.
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Table 1 Specification of TFLIM prototype

Design parameter Value
EM core size 57x38x19mm
Coil winding turns number AWG25-600
Pole pitch 108mm
Number of pole pairs 2
Number of phase 3
Conductor 275x80xImm
Back yoke 275x80x2mm
Nominal gap 2mm
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Table 2 Three-level input parameter used in DOE Table 5 Comparison between regression result and ex-
p p gr
Input parameter Level perimental result
AC-command ! 20 Method Value (peak to peak)
CF1 Frequency (Hz) 2 60 Z-axis error X-axis error
3 100 Regression result 45.4 pm 150 pm
CF2 AC magnitude ; g§ Experimental result 42 um 160 um
weighting factor 3 0'8 Error 8.10% 6.25%
1 0.42
7 ¢ 1
CF3 DC offset (A) 2 0.50 £ 49
3 0.58 g
[
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Table 4 Optimal design results of the input parameter

Parameter Optimal value
AC command frequency (CF1) 103 Hz
AC magnitude weighting factor (CF2) 0.45
DC offset (CF3) 05A
z-axis error (peak to peak) 454 um
x-axis error (peak to peak) 150 um
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