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Expansion of Driving Characteristics of PMSM with a Dual-Molding Permanent Magnet Rotor
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To obtain the high power density, higher rated speed of small motors and drive systems that have wide driving areas
are demanded. Surface PMSM (SPMSM) used for the small motor has a problem that the velocity is limited by the
voltage. Recently, PMSM, whose structure is composite of bonded NdFeB magnet and soft magnetic-powders core, has
developed. It is possible to produce Inset type PMSM even though it is small. This paper discussed the drive system
characteristics of the Inset type PMSM from theory and experiment aspects. The result demonstrated that the motor
affects the wide-range driving area as conventional Interior PMSM and the efficiency also is developed. In addition, this
paper proposes the optimum control method of the motor, which is employed two types of control methods that are
changed, depending on the motor speed. The method effects improvement in efficiency and driving area of the motor.
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Table 1  Specification of the Inset type test motor.
Item (unit) Value
Number of pole pairs P, 2
Induced electromotive voltage constant 0.0185
K. (V/rad/sec), y(Wb)
d-axis inductance L {mH) 4.35
g-axis inductance L, (mH) 6.75
Rotor inertia J(g * cm” 50
Winding resistance R(€2) 1.9
PM flux linkage y,(Wb) 0.0185
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Fig.2 Inductance - Mechanical angle characteristics.
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Fig.3 Torque — Current phase standstill characteristics.
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Fig.4  d-axis equivalent circuit.
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