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Analysis of Electromagnetic Vibration Sources in 100kW Interior Permanent Magnet
Motor for Ship Anti-heeling Pump Considering Eccentricity
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Abstract - The purpose of this paper is to provide the unbalanced magnetic force and vibration mode comparison
between two large interior permanent magnet machines(IPM) with different pole-slot combination considering stator and

rotor eccentricity.

Due to the punching tolerance, the mixed eccentricity of air-gap is inevitable. It will generate the

asymmetric magnetic flux density in air-gap, which makes the unbalanced magnetic pull and vibration. The study is
focused on the unbalanced magnetic force and their harmonic components according to eccentricity conditions such as
static, dynamic and mixed. When the high vibration is produced especially resonance, the obtained results provide clues

what eccentricity condition occurs in the machine.
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Fig. 1 Anti-heeling system of ship
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Table 1 Main specifications
Item 85 12&5% 105 123 =+
Stator OD 324 324 mm
Air gap 2 2 mm
Stack length 270 270 mm
Br 1.25 1.25 T
PM Width 25.1 18.7 mm

PM Thickness 15 15 mm

Rated Torque 500 500 Nm

Rated Output 100 100 kW
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Fig. 4 Magnetic flux density distribution

2500

—o— static —o— dynamic —— mixed
2000+

g (N)

1000 ~

500+

Force ma

'500 T T T T T T T T T T T
0 60 120 180 240 300 360
Mechanical Angle (deg)

(a) 85 12&%

a3 5 F835t =doMel Hilol e 2EY A7

Fig. 5 Unbalanced magnetic forces at no load with eccentricity
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Fig. 7 Unbalanced magnetic force at full load with static eccentricity
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Fig. 8 Unbalanced magnetic force at full load with dynamic eccentricity
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