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Experimental Performance Analysis and Vibration Control of
Commercial Vehicle Seat Suspension System Using ER Seat Damper

Moo-Ho Nam*

{ Abstract }

This paper presents a new concept of a commercial vehicle seat suspension system. The proposed
suspension system features an ER({electro-rheological) damper which can produce continuously tunable
damping forces by control electric fields. A dynamic model of the ER damper is first achieved by
incorporating Bingham property of the ER fluid, followed by the formulation of governing equations of
motion for the suspension system. The effectiveness of the proposed ER seat suspension system is
evaluated by investigating vibration isolation with respect to sinusoidal inputs.
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Fig. 1 Bingham characteristics of ER fluid

o]

it

N0z Fsehd o2 2

T = pr+c(E) (1
1= f49] A¢3H (shear stress)= YE
1 32 A%&EH(shear rate)ol®, 7 ERFAS A
AASE JeRY, r(E)¥ ERAFAHY 5T B
da Ao AR B Avld ey #AE e
o owEbd (1) & oA 23 g3 2

r = pytaE* (2)

A7 o2 2@, ERFASY nRAZAN SuiFFH,
s, dAEF YAFTY] F ERFA 2AZA
ue} geldich E 479 A48 ERFAE deEEede
NEez sld ol ZH(Arabic Gum)E 25% UAF
Zo|2 TP ACE o] ERAAY d58HE H(2)%
o] ¥ 75.345E M Pa] BANCZ FEE 4 Ut

B =R Aoty ERAHAY FZE Fig. 29 2
ERGH7 9FYE Alo|2 58 | Tee FAAT
& theF} ol Fojzith

129L

Re =~y

(3
33 A7|A ®BalA] ERSAY Avsd Zold wgE
A8l Prp thg3 Zo] FolAt
Pre = 2% oE* (4)

Fig. 20 Foi7l ER¥#e] guaginds Fsid
e B A 4+ o

a = AV,—V) (5)

-
dl
ER fluid ———_] h
\%ﬁ 1 .
Inner § 2 F\
cylinder R
ER duct \& ‘
p
OuFer — “ ] IE L
cylinder P ‘
2
d2
KA ds i #
l—— Gas chamber
\;oltage T Ve
source

=

Fig. 2 Schematic diagram of the ER damper
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Fig. 3 ER seat suspension system
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Table 1 Specifications of ER seat suspension

Seat frame mass (Kg) m 20
Human body mass (Kg) my 50
Seat suspz?n510n damping (Ns/m) o 9934 4
- Conventional damper applied
Seat suspension damping (Ns/m)

. a 728
- ER damper applied
Seat cushion damping (Ns/m) Cy 152.8
Seat suspension stiffness (N/m) ky 6300
Seat cushion stiffness (N/m) k, | 8228.78

ag)n, ¥ =Fd ALEE ERWHY Al o
Table 2¢] YeRAALt, ©)F 42 GH Feke 44 &
AR BA 5/72 sk

Table 1 Specifications of the ER damper

Unit :(m)
Radius of rod dl 0.0055
Radius of piston dz 0.015
Electrode length L 0.19
Radius of Inner cylinder d3 0.018
Gap size h 0.001
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