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Characteristic Analysis of Air-gap Control System in Performance Test
Machine of a LIM for Railway Transit
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ABSTRACT

A lot of researches on a linear induction motor(LIM) have been advanced to realize a traction system with
high efficiency and performance for railway transit for a long time. However, most of them are limited in
design of a LIM part such as Primary and Secondary. At a LIM which is traveling, the change of an
air-gap(It occurs by a construction tolerance of a secondary reaction plate) becomes the cause which
decreases a smoother ride and the efficiency of railway transit system. Therefore, uniform air-gap operation
of LIM is important issue to improve the system efficiency. However, the researches which control the
air-gap length of the LIM with technical and high-cost problem have been not advanced a lot. Therefore, in
this research, it is introduced an air-gap control system for performance test machine of a scale-downed LIM
which is able to control the air-gap length of the LIM and monitor a variety of performance changes of the

propulsion system, and conducted a research on feasibility of the system based on characteristic analysis.
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Item Specification
Continuous Rated Output Power 10 [kW]
DC-link Voltage 445 [V]
Rated Frequency 37 [HZ]
Rated Slip 0.2
Rated Speed 8.5 [m/s]
Phase / Poles 3/4
Slots/Pole/Phase 4
Air-gap 5 [mm]
Pole Pitch / Slot Pitch 144 / 12 [mm]
Series Turns per Phase 160
Primary Resistance / Primary Reactance 0.32 / 1.97 [Q]
Primary Core Length / Stack Width 676.5 / 170 [mm]
Primary Unit Weight 56 [kg]
Al-Sheet Thickness 5 [mm]
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Item Value
LIM Primary Unit Weight (Only Primary) 100 [kg]
LIM Primary Unit Weight (Considered Normal Force) 319.2 [kgl
Damping Constant 6.8 [N.sec/mm]
Spring Constant 45 [N/mm]
Max. Lifting Force 450 [N]
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