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An Analytical Study of Suspension Design Parameters in order to
Reduce the Pitching Motion of Medium Truck
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ABSTRACT

Ride quality of medium truck became a very important factor in the suspension design,
to the demand of more comfortable ride of passengers. This study describes how to
determine and evaluate design parameters related to the chassis suspension system with
time and frequency analysis. The spring stiffness and damping force of the chassis
suspension system were obtained by observing the vertical acceleration PSD. The
simulation was carried out on various road profiles, which was suggested by ISO. The
pitching motion of the medium size truck was observed to improve the ride quality. A
computer simulated truck model was constructed using DADS, a commercial dynamic
analysis software, in order to simulate the truck motions. From the analyzed process of
suspension parameters, it was concluded that the spring and the shock absorbers affect the
pitching of ‘the vehicle. In order to validate the computer simulated truck model, a bhysical
prototype was constructed and tested.

927|480} : Ride Quality(2}3), Pitching Motion(¥%-2%), Suspension System(@7}4)), De-
sign Parameter(Zd A=), Simulation(*X1E#]4), PSD

1. N B
A e T A% A% 74 Al G cHo 2w
e RA4, FoAEE 7AF Wl 325 gde 2xY 3 sga

154 B=ABAFE=E3 A6 H A3 3, pp.154—160



o o5 A7 7Fe] Ao} Aol Agw
ok ol 4 FolA AP HY &5 FH 37
of g ] BAel Q4T HA= Azke F
o) A ALY WAAE P AF Ax
W 9 B sdanel e we o %
o) we] vehd 5 ok’ o) 44 z7) @
AolA 2z8e) Az &davle] 2y 2
7% AR dE AEeid 939 718 o
of Aol ojEigol Ytk AFe] ZF AT
A7 B0 F HA 29 wFg £X @
T gEe A%e DEANZ] deNE @M
AA @ ARRNAe| AAHoz AR
Qlolob B, 2 7oy £ EYS Tde
so] A7 AA W5 wslel wel Ao
JRe dAsEd 24 B A 9 A
A wg B4 X ZARRPL A9y, ZE
wol QEe deEsiEs, $gane] Ay 2
AE LB A% 32, ndo g A9 7
A eHAe AN A ViEE 27) 2 Ul
£ PSDE ulmsld, &damvlel 748 4A
Bare AASS

2. Ao U 28

D) e A% Bt Qe wdoh
AHste] wRolAE AAst AR AhEFo)
o) H4 £502 Ui gk g
QA xRelE AR A 5T FHo
g 27 $Fo) FAld viehid ok A%
9 FA 5L A s Ay 2%
w4 BAEE A A, AP £ AN
250 s, Aeke) AFel FEY A=y R
o Wz 2 AFPe] AFe) FAhY Hgame)
B4 ASZ 3A s R ol N A
getoz AAFT Prk” 23, xwel Y
Fo5e WH FirE AR BAR REF ¥
ok @t} Agel wd P Fas(E A Q)
2o AEVH xd TR LB
BAE Figld ol dehiick e af
AEG(Gp)E A (29 Bh AFE 223y 24
(ky, ko), AEFAAS] FASANA) 97

L1y ., V=120kph

30 V = 100kph
e \ ‘ V= 80kph -
_‘é 20— . V = 6Ckph
® .
’ 10 ~ kk
=5 It P\*-——

&
0 1 2 3

Input frequency(Hz).

Fig.1 Road wave length and input frequency
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Fig.2 The simulation model
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Fig.3 The control logic
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q : generalized coordinates

M : mass matrix

@, : constraint jacobian

A Lagrange multipliers

7 :right hand side of acceleration equation
Q" : generalized forces without contact forces

Q° : contact forces
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Fig.7 The change of shock absorber damping
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