Journal of the Korea Academia-Industrial http://dx.doi.org/10.5762/KAIS.2014.15.9.5452

cooperation Society ISSN 1975-4701 / ¢ISSN 2288-4688
Vol. 15, No. 9 pp. 5452-5459, 2014

g A7 A% “‘7‘171 2 AE 2 2AF s AT

'GEER 7|ASEn M2 W AFOO|E AFA

Multi Degree of Freedom Linear Electric Generator for Structural
Concermns and Electric Generation Improvement of the Linear Electric
Generator in a Vehicle Suspension

Ji-Hyun Choi', Jin Ho Kim"
'Electric Motor and Actuator Laboratory, Department of Mechanical Engineering,

Yeungnam University

2 o WA AE Fsw BUY AP WANZHE Aol xS Fa A M ABAUAE 3] A7
WA 5 FASHE ALMORA, 4 W 1S FEd] T WARS FE] As) T B4 Ak A2
o QB AL B Al P9 4] thE w7 ofvkRole] B ABS ABACl AU, o8 A AL
2 Fal AA WA AN E v mR itk £, A wrF Al e 7 Faigol FAAYE A8 9l
W] ofrbRole] £ Z7hA171E THHfE B 2e) MA S Fdete] g2 Aol MBS sk ofof] mhe
o] WakE Selsiolth AEH O FAT AVEAEA TSN oF 306 Fo8 ohubRolE AAlske] ol diu), 1
2 4Hz 7HAECIA 85 %, 138 % #2:31911, 15 Hze) 7H B4 147 % o 7 a4 elsisio

Abstract A resonance linear electric generator in a vehicle suspension is a system that performs self-electric
generation by collecting the vibration energy when a vehicle runs on a road, and takes the resonance phenomenon
to derive large electric generation from slight road surface vibrations. In this paper, the motions of an armature in
three different electric generator structures were simulated and the actual generation quantity was calculated and
compared with these results. Furthermore, when the vehicle runs on the road, the design improvement for a
multi-degree of freedom electric generator was conducted to make the resonance respond to various excitation
frequencies, and the change in the resonance points and generation quantity were identified.
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[Fig. 2] Buoy linear electric generator for wave-power
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[Fig. 4] Three structures of the linear generator
(a) Generator and suspension spring are
seperated (b) Generator and suspension spring
are connected (c) Suspension damper as a
shaft of the generator
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[Table 1] Mechanical specification of the linear electric
generator and suspension

Damping R
M?;;m coefficient ¢ Spnng(l\c;;s)tant k
(kg/s)
Tire (and wheel) None 190,000
Suspension o | s 16,182
Electric generator (3 values for each design model)
Vehicle body 290 ‘ None
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Vibration Equations for Each Model
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[Fig. 5] Armature vibration displacement of each
structure
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[Fig. 6] Finite element analysis model for the electric
generator armature
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[Fig. 9] Frequency response of the electric generator

armature by FFT

(a) Single degree of freedom armature
(b) Multi degree of freedom armature
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[Fig. 101 Electric generation transient analysis of multi
degree of freedom armature
(a) Electromotive Force on 1 Hz of excitation

frequency
(b) Electromotive Force on 4 Hz of excitation
frequency
(c) Electromotive Force on 15 Hz of excitation
frequency
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