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Electromagnetic Excitation Forceand Vibration Analysis

of Idle Sarter and Generator Motor
Hyeonjin Park” - Jungpyo Hong

* Department of Automotive Engineering, Hanyang University, 222 WWangsimni-ro, Sungdong-gu, Seoul 133-791, Korea

Abgtract : This paper presents a result of the vibration analysis with a spectrum of electromagnetic excitation force on I1SG
motor. The spectrum of electromagnetic force is obtained by flux density of motor’s air-gap. The spectrum of electromagnetic
excitation force has two components, space and time harmonics. Fourier series has been addressed according to time and space
consdering harmonic component of electromagnetic excitation force. These components are important to study the non-linear
relationship between electromagnetic excitation force and vibration. In this paper, it can be proposed that the direction of
andyss which is the study of relation between electromagnetic excitation force and vibration. Electromagnetic Excitation
Force and Vibration are calculated using finite element analysis (FEA).

Key words : Electromagnetic excitation force(z12}7] 7}1¢]), Spectrum andysg(=HEZ F41), Air-gap flux
ditribution(&= #}<& L), Time harmonic order(A| 7+ 1253} x}<7), Space harmonic order(&-7F 1153} x}57)

Nomenclature 8 AJEZ2Jo| A= olekst el AxpA &)
7b ALE 5L itk 53] stolHE = Av|AbEAt B
h: stack length, mm = A7) AEA = AApA A ] H]SFo] ICE AHE
Bm: ar-gap norma flux density, T Aol wal ¥ 54 7 oleld A g
o ar e g A ey Wi 7] Adagt T o A A
P SecomRgnelc sresstensar NI G2 AT A9l weh At EAwe
: deformation, mm 2o gelow Has)
Subscripts I o2 ISGE HEVY] idle stop ©]F Azl AlE
Al motoring mode® FZslH ojuwf Hu HI= <l
k, j : space harmonic order, time harmonic order st FHol ARF7E AgWA AE, sl AdlelA
aq : amplitude of harmonics AAE g lenw HAl Fo7F aHn
a /> phase of harmonics SHARE o A% el ARy YL A%
1L.ME g APAQ BAAE Zar A o} EA o] 4
=
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Fig. 1. FEA Modeling of Electromagnetic Analysis and Electro
magnetic force distribution
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Fig. 2. Result of Spectrum analysis
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Fig. 3. FEA Modeling of mechanica Analysis and deformation
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