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Advanced Method for an Initial Pole Position Estimation of a PMLSM
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ABSTRACT

This paper presents an advanced method for an initial pole position estimation of a Permanent Magnet Linear
Synchronous Motor(PMLSM) that has an accurate incremental encoder for servo applications but does not have
Hall sensors as a magnetic pole sensor. By appropriately using the secant method as a numerical method the
proposed algorithm finds either of two zero force positions and then the correct d-axis by applying a g-axis
test current. It only requires the tuned current controller and the relative position information and so it can be
simply applicable to a rotary PMSM. The experimental results show the validity of the proposed method, which
has an excellent performance with respect to an accurate pole position estimation under the minimal moving
distance(average of about 85um) during the estimation process.
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estimation
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Table 1 Specifications of a PMLSM

QA5 176.4[N] Rs 25[Q]
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[0.2sec/div]
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Fig. 4 Estimation waveforms of a PMLSM at no-load
(trace A: estimation error [20°/div],
trace B: moving distance [0.5°/div])



128 o) FFAE dm ik B10E 2%k 20055 4H

[0.2sec/div]

8 5 25kl PMLSHEl £ Thy (o AL R
[20°/div], ©k& B: o|l&AH2I[0.5°/div])

Fig. 5 Estimation waveforms of a PMLSM at load
{trace A: estimation error [20°/div],
trace B: moving distance [0.5°/div])
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Table 2 Estimation characteristics of a PMLSM at no-load
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18 -3.7 0.9[sec) 04r°
21.4° -1.0° 0.7[sec] 049°
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576° -1.3° 1.0[sec] 049°
82.9° -4.2° 0.9[sec] 0.38°
102.6° -14° 1.0[sec] -049°
1245° -2.0° 1.0[sec] -0.49°
139.2° =2.7° 1.1[sec] -0.55°
1587° -2.9° 1.6[sec] -0.49°
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Table 3 Estimation characteristics of a PMLSM at load
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2.4° -3.1° 0.90sec] 0.58°
135° -3.3° 09lsec] 0.50°
28.0° -2.9° 1.1[sec] 048°
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Table 4 Comparison of estimation characteristics
of a PMLSM at no-load and at foad
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