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Development of High Voltage Power Supply for Semi-Active Suspension System
Using ER Fluids
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ABSTRACT

The electrorheological(ER) fluid is a new material and is used for the mechanical motion devices such as
semi—-active suspensions, high speed clutches, and vibration isolators. The ER fluid applications need high
voltage power supplies having special requirements to control the viscosity of the ER fluid. This paper deals
with the development of the high voltage power supply for the semi-active suspension system using the ER
fluid. The characteristics of the ER fluid are analyzed, and the design and implementation of the high voltage
power supply are presented. It is well demonstrated through the experiment that the developed high voltage
power supply shows a good performance suitable for the ER fluid application.
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Fig. 5 Voltage-current density characteristics of
ER fluid TP-3566(Bayer Co.)

E 2 7TP-35660f CHEHER ®mel ®M7|A nkelo|en
Table 2 Electrical parameters of ER damper for TP-3566

FHAE B @ a’ a”
40 C 1.2168 1.78A4 1.78%4 1.2696
60 °C 1.7742 2.5905 2.5905 1.8193
& °C 2.1504 48307 4.8307 3.8084

1) Q7ALe kV, AAE kV/mm, dHFAEE uA/em? AF
= mA S 2 A" #FE A

222 S7F HulA AL Aot
9 30 25E ER Wy 57 AdAEAE 9%
d ARAE Y} o] ArE 5 glon tey

(13)
AN, ev FAEToM k¥ Coulomb Ao|th.

ER #A19 fA45E 271 dAel 93] Wil A
Ror 2m9} Fugo] gro|r)

O

223 ER Hue| M7|d EMIE Y et MARXR
o @7=A

oF oA AHE nhe} o] ER A& %

7R3 AGA Az 298 & 5 drk S7HA
2 A7F At 2= wel 2A ¥ssty U7k
o 257t FUHEe wet AFAoR FHagth o
1% 59 o] A7 AI} 259 FUte| wat ER
F2= AR XFHez Z743EE ek
@A iR ER frAle 7Y 2 stel o
v‘?jl—-—«] tﬂ?‘l}‘ﬂol g AN FAH A FHWE
AAXZE Hojd & Qv ddo] f$-
Zr}, mram, THY ALAR 1FE Y3 FAF
A7) sol deAor a7

74 ER A 88 9 niY AYGA=
a9 6(a)9t 2 Zatolw AWE|(Flyback converter)
7} F2 ARgHQA Zaolw AvEE FRAe
2 st A¥Es folsta SHEHEA 0 H“}E'E}b
FHE 72 Joh zed, SetolW AHEE £%
3 kA<l DC/DC converter EZZ Aol A= A4
A FEERE oA dgo] o]FoABR EHHY
WA e A7)0 b, &, 2RE Ha

N

il

o rt oo rlf 2 ook of
R

o
=
mg

N

H
e

Ji*ﬂé.imloén

% 2% 2429 volose] el ol d A
om dux "ol WhssH ¥ & ANNHY

A4 AAT + A& A7t Ark Y 6b)F 2ol
22 29 volotr} off B A% Y Z9 A
Bl A

)= ER 999 Agn Exol RC 22 A
5 AATE Oos 2o
= Req : (CD+ Ceq) (14)

of W SrHAEE A (264w weh o] A7
Sre) ol EYgel Al We A5rHow
Z7190) whebAl, BR wsie] A% dehe] WA
o Aol padtel Wy A4Aem FrsA Hvl



ER FA41& o] &3 W5s A/PdAE nug A48 AL 457

HVFBT ER Damper
1:n
+ +
v, C, = V|G R«}"
| _
(a)
discharge
+

C = v, :f C, R, /Sf'

(b)
38 6 Eziolul AHEE 0|88 DY MYFAY 74
ol =&t

—_—

a) Ezfo|d AHEE o|8st DM MK
(b) 28 = Cl0|2E off Al SVHEE
Fig. 6 Configuration and operation of high voltage
power supply using flyback converter
(a) High voltage power supply using
flyback converter
{(b) Equivalent circuit when output diode is off
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Fig. 9 Photograph of implemented high voltage
flyback transformer
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Table 5 Mechanical size of high voltage power supplies
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Fig. 17 Comparison of voltage response of high vo!tage
power supplies (Voltage reference:
5kV/10Hz rectangular pulse)
(a) Without discharging circuit
(b) With discharging circuit
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Fig. 18 Voltage rising and falling characteristics of
developed high voltage power supply
(Voltage reference: 5kV)
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Fig. 20 Voltage tracking performance of developed
high voltage power supply
(Voltage reference: 3kV/10Hz triangular)
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