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Low Frequency( Vibration of the Sprung Mass on Front

Byung Rim Lee"

“Quter Wheel in Cornering

, Jae Eung Lee™

ABSTRACT

During the test drive of developing vehicle, a low frequency vibration of sprung mass
on front outer wheel has been frequently observed in cornering. with some speéd. The
purpose of this paper is to investigate the low frequency vibration of the sprung mass.
The analysis result shows that the low frequency vibration is caused by" sudden -
migration of the center of gravity of vihicle and it is determined by geometnc pomts of

suspension.
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Fig. 1 Roll center construction
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Fig. 3 Equivalent model of front suspension
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Eds dfte ®7Pgxe Fxel wa gz
HEE9, 27 g4 @739 Eds HEs
71883 A Rdz R Fig 49 32 Ansg
4 F Utk CdVN, EldE L, L=
Ly=1L, +y Lz“‘Lo‘yi 744 4‘4”’ &
lov], 2Lix B3 Aol Eaeoch
IZ\ o] &8t TAH o2 MNIFFPAA T oW
Z g gulgn A 71 EYs WEE 449 2

°],‘—+5]' = qu.
=Ly —az (in rebound)
Ly =Ly + ez (in bump) (4
3714, o= EdE 272 Uehile 71&7]o)
=23

2.2 8 289 sty 24

€ A FA F4e olf, Eds s, Ay
Wl 52 @b el v1EEd EAo) welA o
T d2A Jeid o9 E wAUYEFe 21
2ol M BEG A Zo] Aoy Ae 53
& ®eg 23 QAN Fig 593 2o Ax 7
250 ¥ CAD A~A€& olf3le 3xgdew

HrlAxE ReyPos N PR HoR & &%
AL BT

of e FuE LolaA 7Y 5

Fig. 5 CAD 3-D kinematic- roll model
2 HAFL X HEAE ol L3 7FEAH w
Mg dAsn, Hamde] 42 ¢ gnjgs 2
EZs ¥ 9 duigs 2ED 189 3y
HEFE a2t AW EY A7x E ¢8558
24N F ay HEA YFO) D@ ol %

-1891-



Al ols} e AL AE(rollover) ol ¥ 7
2 Fgsd FA FAY olF, Ed=(tread) W
3, Wvi(camber) ¥ F3 ¥ & ¥ U@
YRE 7|3 Aoz golaA d& F UA 4

3. 43| Al WYsHE Xyl HFo NE

Wz 9 eugs xE2as 242 100, 60mm

o] Fig. 29 & TZE ZE SUV #7AA
wel Hutes AEws) oj$ gasoin AR
o 3xfog slsex Tude ANEHL T
249 oS¢ 7Y Figbs e FRE I:
. 71, B(wheelol &1 Yure=st Hol F
Ag 2 FA s olFol deuE Aol
y=yol g8l J1FeH 2oy BAY & AN
o},

CG.POINT CHANGE y,

68000

67500 |

67000 |

C.G. HEIGHT(mm,

66500

66000
000 2000

4000
y AXIS(mm)

6000 8000

Fig. 6 Migration of C;G by rolling
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Fig. 7 INustration of vibration mechanism

4. TE WY ARG B yor

2ol dAH &2 FHHYE HAdsn Udn
0e w, }F AFFE vy 2ZY FA%el A
¢ dodlx & AL 3FAA H4HEAK
2 249 FAG W02 AW 42 F Aue
223 A AFe FHS HEE KFLAFA Bol
of gir} Aoz ol ZHE VEFIHT I
& Fig. 694 £A F4 B#3aE vehdics M P
AQE AXYL g wHol AY, F, P, Q Ade
AL F3d Hed AGEREH T3 vy
W og @

y=———~*x‘l’_%‘: (6)

A58 olR3td 13 HE Aoz ey
I Fig. 69 dHolE& ol&3dtd AFE Tt
Ny =0.7113, N; =0.6131, M, = 0.685,
M;=0.031% gtk o @g 26)el uislste]

yE& FEW, y=45.2mmolM B BA} 4
g¢ ¢ 4+ g gwes 2Ezas

y=45.2mm & s FA FA9 o|%L FaiW

Fig. 8% o] Ed@H9, ° 2% F4% 74 ¥

Aol olBe BAY £ A " |
£3 AGNGIE A tgstd y=y,

-1892-



M Yo} zolg UYEHW g go| &
Ach.

AFy(Ly —y) =
ma (Ny + Ny y)— ma,(My + M, y)
+(F—F XLy—y—F;L, 7

A Eules 2EH7 Zg3a & A
Satd Fy =07 92, AMNaRE AFo) 245
2 &7 A E AF,71 0 o] Hojof #e o 5
Atk ANUNREE FrtE st y=y M8 gn
AF, =07} s1& P A4 o=dg T3 75
oz ¢ A e AHE EA €4
&9 B M 24 AEZAFE
=45.2mm7} HE A & F UAxE HA3
Hol & Al e &4 d% Fd 2 AFH
% F8oME g A I, a2y, s
o—4 E e 45 Eitmr':d 2uhE =

E 84 dAsY e 2E2A9 &Y
Ml 2A ek o B¢ %°ﬂ #AsE £
zA&d el AdE 7 5 3oy

<l wyel E & gt Atz g

waly, 2EAogE £ Ziol Zu¥ A ¢ FA
T 3 % olFol 1101’:4_ T Az, Tﬂl%‘-*c]
o] ote} Aoz ol & v NFA T2
g ZEE AdAs: ol wigA et aFef )
X F gl xde AV AL FE Aol A
¢ Aoz 2By HAg 1de Ho] =Y
3| &}

HUﬂ-'

Hoof ad D w2 ol e

“'k’ 4) im

MIGRATION OF CG.

6800
6850
6800
6750
6700
6650

C.G. HEIGHT(mm

6600

6550

6500
[¢]9] 200 400 800 800

y AXISimm)

Fig. '8 Migration of C.G.

(by using rebound stroke 45mm)
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