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Initial Pole Position Estimation Algorithm of a Z-Axis PMLSM
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ABSTRACT

This paper deals with the estimation method on the initial pole position of a z-axis permanent magnet linear
synchronous motor(PMLSM) without magnetic pole sensors such as Hall sensors. The proposed method takes
account of the gravitational force at z-axis and also the load conditions. The algorithm consists of two steps.
The first step is to approximately estimate the initial g-axis by monitoring the movements due to the test
current at predefined different test g-axes. The second step is to estimate the real g-axis as accurately as
possible by using the outputs corresponding to torques due to the test current at three different test g-axes in
order to avoid the effect of load mass variations. Experimental results on the z-axis PMLSM show good
estimation characteristics of the proposed method irrespective of load mass conditions.
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Fig. 1 Initial position of a z-axis PMLSM

P s
N ~
0 7 Py b\\\ - // ¢
I 4
: 7
\\,_f___,//

a2 2 JEFFO Cist A=FAXof w2 puLSMel =}
A stEol 28t 8l(Fy)
Fig. 2 Thrust Force of a PMLSM with respect to the
magnetic pole position under the same motor
current and the gravitational force(Fg)
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Fig. 3 An estimated g-axis and three test g-axes in the
synchronous reference frame for the initial
pole position estimation of a z-axis PMLSM
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