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A Study on the Design of Seat Controller Using

Rotary MR Damper for a Commercial Vehicle

Hyun-Woon Kim

Department of Telematics Engineering
Graduate School of Industry,
Pukyong National University

Abstract

In this paper;, We! design a SEAT controller- using spring and rotary
MR(magnetorheological) "damper-for a semi-active seat-suspension system. Then
this paper considers vibration isolation charactistic of a seat suspension system
applied a SEAT controller using rotary MR damper by performing vibration
control.

Simulation and experimental results of a seat suspension system using rotary MR
damper shows that vibration isolation is effective. On the basis of simulation and
experimental results, this paper presents commercial service of a SEAT controller

using rotary MR damper
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B AR A= “VIT TECHNOLOGIES” AFe] SCA620 Seriesd] 71&E%
AN E AFESHSITH. o] 7HEE AN E ulg- FHold AEE, 28 ¥

=0 oo % otHAe]l wolurt, g #HREt Ao e

SCA620 Series®] #1714 542 & 12 djAlgt}.
Parameter Condition Min. | Typ. | Max. | Units
Supply Voltage 475, 5.25 V
Vdd
Current Vdd=5V:No load &P 4.0 mA
Consumpt ion
Operating 125 T
Temperuture
Resistive output | Vout to. Vdd or  Vss =40 Kohm
load
Capacitive load [Vout to Vdd or Vss 20 20 nF
Output noise DC. . .4kHz 5 mVrms

3 1 SCA620 Series® A7 EA
19 2.14% SCA620 Series?] 3|2EE e Aolx 3 2 SCA620
Series 2t ¥l A7]¥ dAS YepAct. a8l ¥ 2.15904 =

SCA620 Seriese] AAEE eI
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Vdd

Vout

00

—
1zl lel Isl

n. 47 nF

Iz

gulliar 7

| Y

GND {:::)

132,14 SCAG20 7IEE AA 3=

Pin # | Pin Name Connection
1 Open or Capacitively Connected to GND
2 Open or Capacitively Connected to GND
3 Open or Capacitively Connected to GND
4 GND Negative Supply Voltage(Vss)
5 Open or Capacitively Connected to GND
6 ST Self-test control
7 Vout Sensor analog Output
8 VDD Positive Supply Voltage(VDD)

37
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I -5-1-2 MR Damper

MR o= oellA dFgxel weEd A4 2SS )

AellA= HFAsE MAA ¢ e 7haE 99 7F Zasit. nebA

s 72 5E4S 9S4 & Rotary MR ¥HE AFE-3FSlH.

. AZelA Rotary MR ®HH= AAWAA v wmE STHEEES
7MY, AT AAL xRS IPAa-de] WAl Holur. 19
2.16< Rotary MR.-®# o] AA o], A7 4 /7| AAQN AA NG £
33 3 4o YEMAQCE 28l 18 2,178 Rotary MR 3] A Ho
e E3 545 vERd ol

4% ©a3
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——amrm KEYWAY
| PER BS 42335:

PART 1 1972.(1 9863‘\

\
| A\
III ""'I.

1% 2.16 Rotary MR ®¥ 9 AA%=

Parameter Condition
dg A7 = JAMP MAX. CNTINUOUS

2AMPS - MAX. INTERMITTENT

dE Ak = 12VDC
A3} = 5Q AT AMBIEINT TEMPERATURE
= 7Q AT 71 (160°F)
23 Force 0.05 M/S AT 1AMP = >2224N(500 POUNDS)
(Peak TO Peak) 0.20 M/S AT OAMP = <667N(150 POUNDS)

¥ 3. Rotary MR 93¢ A7 MA A




Parameter Condition
Ao AA B35t =4448N(1000 POUNTS)
AW 4 2% =71C(160°F)
A FH 2k =-40C T0 100°C (-40°F TO 212°F)

(wN)enbuo T,

41
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Typical Torque Curve
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2% 2.17 Rotary MR 99 9] Torque =4l




[I-5-1-3 Analog Intergrator

18 2.18% Analor Intergrator 3|2E HoFrh, vS3 o)

Folzl Ao o) Fme] o|&FSE & 5 AU,

v, -sC.R,;
v, CC,RR,s’+(C.R,+C,R,)s+1

Op-Amp2] ¥E& 327} 545 o4 u ==0o}-0 ~ 5Volt HE ol A
FAE =S DC offsetS F7FIAth. AAIFS g5al 2.

G =1ul

C, =0.1uF
R. =1MQ
R, =5.6MQ

a8 18 2,19 218 Analog Intergrator o -<Fap Wb-S-S- 3Ho] gt
F Aok, 2™ 2,19 & Jntergrator 27} AL -90° o 7
17 ste] oa 1.6Hz ofe] AsE AEsh= 9 DC e
2peksks molEth agal 7)L7]E  -20dB/decade oA HEZS
0.8Hz & FogolA IRt 907 o 7Hgtar oldd 9w st
T2 1~ 4Hz HAWN A 543t Seat A|oj71& WA
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Analog Intergrator
X
10
HHE o e e
= 10° : Pt
i 1 =SS5 e
EF' 10 =2 — =
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[I-5-1-4 Dspace #H]|

2 AyelA A& Dspace “dH|=  MATLAB/SIMULINKO A 773 &
AAESS AATFORE Aot 4TS drh. ol Ao AEH
Dspace H.E+= MATLAB 375 A3} DspaceAle] MicroAutoBox 14018
ARSI T, 19 2.202 Dspace MicroAutoBox 14018, 13 2.21%

MicroAutoBox 14012] Block Diagrams H o ST},

23 2.20 Dspace MicroAutoBox 1401
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[I-5-1-5 Current Driver

Aol ARE3E Current Driveri= MR 13 F3ddel g

TFeth. 29 2.22 A3 Current Driver 32 MR HHE

Tl sEv AR S #AAEE 0.5 AF R, & AHET)

Xﬂﬁ]—% %B—H T/goi;ﬂ Z(_?:}% Op—ampi YL]E‘éE%E} :_711]5_7_ 1/]-/\‘1 Op—amp—E—

IR HHE E3dte] 32+ AFE ZH3= MOSFETY =3 2sE

Akl vhal) Tampel & et

SN |
LM358P —— 0.1uF
[

MTP3055E
IR lio
OluF T % Rf=0.250

s et [

Vi

% 2.22 Current Driver 3]&
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I-5-2 439 23

o] FelAe 3 A FAT ~xE3 ZHE MR #@H7F A
At FE Seat SHF-EHEH A7FE = ZlEe] tiste] Seat G-olAo]
EAe Al=deldd A3 Esto] n#ste] Hogtt.
a9 2.23 oA YEhd uvhel o] Y ~AxHI 2HE R HHE
7l Seat © SHF-EH-H ZFE = 5o T Seat o] A
= AEF9 FH4E JMEE AMZ 7BA Sk Controller oA
AR HeE MR EH VM AR #s AA-s7 st v

2o Nz Ae ABggHt
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ofo

ACCEPTAELE
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S e

SENSOR

CONTROLLER
(COMPUTER)

CONTROLLABLE
SHOCK

Rotary MR Damper

a9 2.23 7179 AEo] 3 Seat IF EA AL 9% A=
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A Edo] e MATLAB/Simulink = ARg3sle] 23 2.24 9F 7ol
TAdekRar,  A=EW)= 75[Kgl, 232" AA(K) = 14,700[N/m],

W Seat © Fy SH W
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fllo
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Initial frequancy § 1Hz
Tamget fime : Ssec = E
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K =14700
©=2000
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3aini
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ad 2.27 71" Sweep T Otk £y $9, HIAF
2,000[Ns/ml(=& 3L 7] Fu¢ 98, B
%P2 Seat FI H HH)
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a3 2.28 713E  Sweep FIF Ui FHFE S, HAIAF
2,500[Ns/mi= HFL 712 Fu¢+ 33, wIA
%@L Seat FIT H HI)

a3 2.29 AdAM = ZA=ZFU)= 75[Kgl, 22" A(K) = 14,700[N/m],
DG AG(C) = 4,000[Ns/m]Z FLE w Seat o FuF STHEHS
Alzdloldst ZAyE Holga k. 1.5[Hz]lol Y 71X F3haro

datel s galE Fohs SR 54 welw k.
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a8 2.29 7IRAE  Sweep T3 Ui FHFE S, HAIAF
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