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Position Control of Mechanical-Sensorless IPM Motor Drive Using Harmonic Current Injection
Masahito Onaka*, and Toshihiko Noguchi (Nagaoka University of Technology)
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(a) Block diagram of position-sensorless IPM motor drive.
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(b) Position-and-speed estimator.
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Fig. 1. Position-sensorless IPM motor control system.
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Fig. 1 Fig. 2. Operation of rotor position and speed estimator.
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Fig. 4. Characteristics of position control.
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Table 1 Motor parameters and ratings. g -l = P
=
Nominal parameters of test motor ;E -2 - L
Field flux linkage | 0.306 (Wb) | Rated power | 100 (W) £ '30 45 90 135 180 25 270 315 360
Armature resistance 14.8 (O) Rated voltage 200 (V) Reference rotor position (mech.deg)
Moment of inertia | 0.00414 (kgm?) | Rated current 0.7 (A) 5 ’
d-axis inductance 0.248 (H) Rated speed | 1500 (r/min) ] o N
g-axisinductance 0.485(H)  |Number of poles 4 Fig. 5. Characteristics of position error.
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Fig. 3. Position step response.
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