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The Study on Thrust Force Degradation and Compensation according to Position

Signal delay and Transmit Cycle in Super Speed Maglev
olFZ T, =Xl stAX*, ol

Jin-Ho Lee T, Jung-Min Jo, Young-Jae Han *, Chang-Young Lee”

Abstract For super speed maglev train with 500km/h level, the high power and efficient linear
synchronous motor(LSM) as a propulsion device is suitable. To control the LSM, the real time position
information of maglev must be detected and position-synchronized power should be provided to the LSM.
The position detection performance is key factor which determines the control efficiency. However, since
position signal has drawback such as delay and transmit cycle causing performance degradation, these factor
should be compensated and corrected. In this study, the influence of position signal delay and transmit cycle
on propulsion power degradation is investigated and the improved method is proposed.

Keywords : Maglev Train, Linear Synchronous Motor, Propulsion, Position Detection
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Fig. 1 Influence of position signal delay
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Fig. 4 Conceptual diagram of test bed

Table. 1 Specification of test bed

Item Value
Size 0.78%1.24x0.34m
Vehicle
Weight 64.4kg
Number of Pole 1
Pole Pitch 0.03m
LSM Continuous Force 46N
Continuous Current 2.4A(rms)
Force Constant 19.2N/A(rms)
Resolution 0.001m
Transmit Cycle 0.002s
Position Detect & Transmit device
Delay Time 0.015s
Frequency Band 5GHz
Controller CPU Processing Cycle 0.0002s
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Fig. 7 Output current profile improvement through position signal estimation
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Fig. 9 Test bed performance improvement through position signal compensation and estimation
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