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Abstract : In IPMSM (Interior Permanent Magnet Synchronous Motor), the induced voltage increase in high speed
driving and then the THD (Total Harmonic Distortion) of induced voltage will be increased because of the local
saturation of the air-gap magnetic flux density during field weakening control. This paper proposes a method of reducing
the line to line induced voltage not to exceed the voltage limit in high speed driving. The first method is to define the
air-gap length as ICF(Inverse Cosine Function), and the other is to apply the eccentricity in rotor. When ICF and
eccentricity are applied, the spatial distribution of the magnetic flux density can be sinusoidal. This paper compares
the maximum values of the induced voltage changing the ratio of d axis and q axis air-gap length and eccentricity
radius. As a result, the specification can be satistied when the q axis air-gap length is 4 [mm] in ICF model.
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Harmonic Reduction Design of Induced Voltage
through Rotor Shape Change for HEV motor

IPMSM("I 438 4 72+ 57175 71), Induced Voltage(++717d &), THD(H 123} o =5&)

Nomenclature Subscripts
A : Area, [m’] g : Air-gap
B : Magnetic Flux Density [T] m : Permanent Magnet
F : Magnetic Motive Force, [A] d : d Axis
[ : Length, [m] max : Maximum Value
R : Reluctance, [A/Wb] 0 : Vacuum
@: Magnetic Flux, [Wb]
1 : Magnetic Permeability, [H/m]
0 : Elctrical Angle, [°]
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Fig. 2 Induced Voltage Profile of Original model
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3.1 ICF (Inverse Cosine Function)
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Fig. 3 Airgap length Profile of ICF Model

Fig. 4 Geometry Parameter of ICF Model
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Fig. 6 Induced Voltage of ICF Model
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Fig. 7 Geometry Parameter of Eccentricity Model
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Fig. 10 Final Model
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