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Dynamic Analysis of a Vehicle with Suspension Superelement Technique
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Abstract

Dynamic analysis of a vehicle is carried out with rigid body and flexible body models. The
chassis of the vehicle is treated as flexible body in the flexible body model, and vibration normal
modes are considered to account for elastic deformation of the component. Using output from the

modal analysis in the finite element prograni, input data for the dynamic analysis with flexible
body is generated. To achieve the computational efficiency, SUPERELEMENT technique is used

for the vehicle suspension subsystem. The computer simulation time with suspension superele-

ment was much reduced due to the reduction of coordinates and no kinematic constraint in the

system.
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Fig. 1 Vehicle model wth flexible chassis
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Table 1 Mass, mass moment of inertia, spring constant and damping coefficient

Mass of chassis M 1427 25kg
Mass moment of inertia of chassis Je 6917.6kgm?
Mass of suspension m 118.5kg
Mass moment of inertia of suspension Je 1.333kgm?
Undeformed spring length Yo 0.42532m
Tire radius R 0.6m
Spring deformation <0.15m K, 2.764*10° N/m
K
Spring deformation >0.15m 3Ks 3+2.764*10°N/m
Compression 1549.8N s/m
K
* 1 Rebound 1971.ON s/m

Spring constant for tire

Ts | 2.82*10° N/m

Damping coefficient for tire

T 925.0N s/m

Peniturolio'n of tire

(a) Suspension (b) Tire

Fig. 5 Suspension and tire
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Fig. 6 Single bump profile

Fig. 7 Crossection of the chassis
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(rigid chassis)

-—— DADS
oo YICM

; /\A/\/\,\Al\v
VA'AVAVA A

Vertical Velocity of Chassis (m /s )

-2
-3
00 05 10 15 20 25 30 35 40
Time(sec)
Fig. 10 Vertical velocity of chassis c.g. vs. time
(rigid chassis)

£ 1271 DADS
- .. YJCM
w 7N
n
w
S 107 /\
° JaVAWA)
< 0.97 \/ \S \/ V/\V/\ e,
S 0871
.‘%
£ 0.7
8 oent
£

0.0 05 10 15 20 25 30 35 40

Time(sec)

Fig. 11 Vertical position of chassis c.g. vs. time
(rigid chassis)
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Table 2 Simulation time

Rigid/flexible Simulation :
Program analysis time Ratio
DADS Rigid 695.953 sec 1.000
Rigid 18.222 sec 0.026
YJCM

Flexible 1885.311 sec 2.709
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Fig. 12 Vertical acceleration of chassis c.g. vs. time
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