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Abstract This paper reports a high-performance torque control technique for IPMSM design, optimal
rotor shape design, calculation of control parameters, MTPA control, field-weakening control, maximum
efficiency control, etc. In addition, a system was developed into a structure that can reduce the cost and
strengthen the competitiveness of products because it is compact and easy to maintain with a built-in
controller configuration. This paper deals with the analysis of iron loss and inductance calculation of
an IPMSM, presents a design procedure, and compares two kinds of inductance calculation methods to
provide parameters necessary for IPMSM torque control. It was verified that IPMSM efficiency over 92%,
MTPA control, and the maximum power control could be implemented after designing and
manufacturing a test motor and a drive system for general-purpose use of an IPMSM. It was also
confirmed that a wide output range can be realized through accurate values of the d-axis and q-axis
inductance and field weakening control. Therefore, it is believed that the IPMSM drive system developed
in this study cold contribute to minimizing power consumption and stabilizing power supply at industrial

sites.
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