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A Study for Active Vibration Control of a Automotive Suspension
System Using Electro-magnetic Damper

Kyung-baek Lee*, Young-bae Kim**, Hyeong-bok Yi ***

ABSTRACT

This paper is concerned with the design and implementation of magnetic damper system to reduce the vibration of

suspension system actively. Cylindrical type electro-magnetic actuator with permanent magnet is analyzed and effective

controller design is made. Magnetic force analyzed and transfer function for the total system is determined by

experimental data using error minimization method. For experiments, simple suspension structure system is utilized, in
which a magnetic damper composed of permanent magnet and digital controller is attached. In order to drive the system,
bipolar power amplifier of voltage control type is utilized. Stable and high speed control board is used to perform digital
control logic for the given system. This paper shows that the magnetic damper system using phase-lead controller

excellently reduces vibration of 1-D.O.F (degree of freedom) suspension system.
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7E4Y plate
k.,  :Position stiffness

: Damping coefficient between upper and base k. - Current stiffness

plate .
: Distance between permanent magnet and mn  Mass of upper plate

electromagnet M, :Magnetization (x direction)
: Current flowing through electro-magnet N : Turns of coil
: Bias current passing through coil R, : Radius of coil
* Moment of inertia R,  :Outer diameter of permanent magnet
+ Current density of electro-magnet R,  :Inner diameter of permanent magnet

: Spring coefficient between upper and base
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Fig. 1 The structure of magnetic damper
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Table 1 Specification of magnetic damper

Material Samarium cobalt
Outer diameter(2R;) 78 (mm)
Permanent . .
Inner diameter(2R+) 40 (mm)
magnet
Thickness(h) 30 (mm)
Magnetization 4 (KG)
Core material S§45C
Coil material 1.0 (mm) cooper
Electro Coil turns(n) 1400 turns
magnet Inner diameter(2R ) 25 (mm)
Reactance 210 (H)
Resistance 34
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Fig. 2 Structure of magnetic suspension system
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Fig. 7 Schematic diagram of active control system
using magnetic damper
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