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Table 1. Specification of DR-AFPMVM.

Outer diameter 264 mm
Axial length 108 mm
Rotor back yoke 12.6 mm
Magnet thickness 10 mm
Air gap length 0.5 mm
Maximum power 60 kw
Maximum torque 207 Nm
Magnet material NdFeB bonded magnet
Core material SMC

SMC rotor yoke
SMC spacer core

NdFeB bonded magnet

(a)SPM (b)Inset SPM
Fig. 3. Surface view of SPM and Inset SPM rotor.
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Fig. 4. Torque waveform of SPM and Inset SPM.

Table 2. Simulation result of SPM and Inset SPM.

SPM Inset SPM
Current phase
angle 4 0 deg. 25 deg
Average torque 210 Nm 190 Nm
Torque ripple 13.4 % 20.6 %
Torque decreasing 2.0 % 0.6 %
rate




' Demagnetizing factor

(b) Inset SPM

Fig. 5. Demagnetizing contour of SPM and Inset SPM.
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Fig. 7. Torque waveform of V-shape Inset SPM.

Table 3. Simulation result of V-shape Inset SPM.

Flat Gap Uneven Gap
V-shape Inset V-shape Inset
SPM SPM
Current pZase angle 15deg.
Average torque 206 Nm 208 Nm
Torque ripple 21.2 % 20.9 %
Torque decreasing 17 % 0.8%
rate
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Fig. 8. Demagnetizing contour of V-shape Inset SPM.
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Fig. 9. N-T curve of target machine.

Table 4. Specification of Uneven Gap V-shape Inset

DR-AFPMVM.
Armature resistance R (Q) 0.033
Magnet flux-linkage ¥, (Wb) 0.11
d-axis inductance Lq (mH) 0.58
g-axis inductance L, (mH) 0.72
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