The Japan Society Applied El ectronmagnetics and Mechanics

HARAEMFREE  Vol.14, No.1 (2006)

FElam 3L

KAMBEARYY ZFRME—S2DTILA IHENFE
Pull-in Thrust Characteristics of Interior Permanent Magnet Linear Synchronous Motor
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Linear drives are used in various fields in the industry such as Factory Automations. Therefore, we must select
appropriate linear motors for the applications, and it is important to know the performance of the linear motor.
Linear pulse motor (LPM) is considered one of linear synchronous motors (LSM) with concentrated winding and
open-loop pulse driven. There are pull-in, pull-out thrust characteristics and maximum start stop pulse rate to
evaluate a LPM. We measured pull-in characteristic of LSM with driven as LPM. We propose the measurement
method of the pull-in characteristics using pneumatics and the calculation expression of pull-in characteristics,
compate the calculation expression with the measurement result.
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Structure of interior permanent magnet linear
synchronous motor.
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Table 1 Specification of IP-LSM.
Items Values
Stator armature size 42X 56 X 50 mm’
Mover size 10X 186 X 50 mm’®
Mover mass 680 g
Number of turns (coil) 646 turns/coil
Resistance at 1 phase 31.2 Q/coil
Maximum thrust
1 phase (10W) 63.5N
2 phase (20W) 872N
Thrust constant 218 N/A
Motor constant 19.5 N/W°?
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Fig.3  Structure of air cylinder.
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Fig.4  Measurement block for Pull-in characteristics.
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Fig.5  Stating waveform with pneumatics load

(2 phase mode, Velocity : 0.01 m/s, Power : 20 W)
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Fig.6  Pull-in thrust characteristics
(2 phase mode, Power : 20 W)
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