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A Magnet Pole Shape Optimization of a Large Scale BLDC Motor Using a RSM
With Design Sensitivity Analysis ‘
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Abstract -

This paper presents an algorithm for the permanent magnet shape optimization of a large scale

BLDC(Brushless DC) motor to minimize the cogging torque, A response surface method (RSM) using multiquadric radial
basis function is employed to interpolate the objective function in design parameter space. In order to get a reasonable
response surface with relatively small number of sampling data points, additional sampling points are added on the basis
of design sensitivity analysis computed by using FEM. The algorithm has 2 stages: the first stage is to determine the
PM arc angle, and the 2nd stage is to optimize the magnet pole shape. The developed algorithm is applied to a SMW

BLDC motor to get a minimum cogging torque.
reduced to 13.2% of the initial one.

After 3 iterations with 4 design parameters, the cogging torque is
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Table 1 Specifications of the 5 MW BLDC Motor

Parameters Value Unit
AN B3 320 ton.m
Hd €4 5000 kW
E Y 5507830 A%
A H <9600 A
XA £ 150 pm
4 & 9 phase
£ 7 (stator/rotor) 3440/2970 mm
= Aol 6.0 mm
AR HE Fol 2000 mm

qFAY FFH AE5(SmCo) 0.9 T
Stator slot/RotorPM poles 144/32 71

€718 o &% F 1 4

AE7] Aol AEHe dAe Hde SIEMENSHo|H,
8 18 Siemensitol A A#sie] dyta Zagel H78
oz ARgHI 9T F7AAY 2 W57 (Permanent
magnet propulsion motor : PMPM)olth, o HAFIEL
2-5MW, 150-200 rpm B E9 Al%E 717 Aoz B uro]
A gieb{11l

e
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4. Cooling System

1. Inverter Module
2. Rotor

3. Shaft
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Fig. 1 Permanent magnet propulsion motor (PERMASYN
PMPM : Siemens)
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