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Abstract

This paper presents a new type of energy generative ER suspension system which does not require
external power sources. This is accomplished by converting vibration energy(kinetic energy) into
electrical energy. In order to undertake this, an appropriate size of the ER damper is manufactured by
incorporating a mechanism which changes the linear motion of the ER damper to the rotary motion.
This rotary motion is amplified by gears and activates a generator to produce the electrical energy.
The efficiency of energy generation is evaluated and the level of damping force with generated power
is also investigated. Then, the ER suspension system is applied to the quarter car model, and its
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vibration isolation is experimentally evaluated with respect to the piston speed.
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Fig. 1. Bingham properties of ER fluid.

0 OkV/imm
0 SkVimm
1 OkwW/mm
1 5kvimm

700

area

600 o 20kVimm
veee,

500 - i ..m«aoqo¢00‘

Shear Stress (Pa)

300 400 500 600
. Shear Rate (1/s)
a7 2. ArHSelu e M

Fig. 2. The shear stress vs. the shear rate.
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Table 1. Specifications of the components.

Component Specifications

A.C. Generator |Max. rotary speed : 7000rpm
Matching outpower : 220 watt at

5000rpm

Rated capacity : 60VA

High Voltage

Amplifier Ampilification factor : 1:1000
PWM(Pulse width Modulation)
Reference level (0 V - 5 V)
Out voltage range (0 -5 KV)

AC/DC. Bridge diode model : SILITEK

Converter MUR 3509

Capacitor : 8000VDC, 0.IMF
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