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Analysis of Dynamic Characteristics Change of Middle-Sized Bus
by Attachment of Trim Components

Sang Beom Lee*, Hong Jac Yim'

Il Abstract lr

In general, a fundamental structural design consideration for an automobile is the overall dynamic behavior in bending
and torsion. Dynamic behavior of the automobile are mainly influenced by the structural stiffness of B.L.W.(body-in-white)
and the physical property of trim components. In this paper, the modeling techniques for various trim components of middle-sized
bus are presented, and the dynamic effects of the trim components on the vibration characteristics of the bus are investigated.
The 1* torsional frequency is decreased by attaching windshield and backlite to the B.LW., but the 1* vertical bending
frequency and the 1* lateral bending frequency are increased. The natural frequencies of the bus are decreased by attaching
doors and windows. And also, the natural frequencies of the bus are large decreased by attaching seats, instrument panel
etc. The study shows that the dynamic characteristics of the bus can be effectively predicted in the initial design stage.
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Fig. 1 Finite element model of bus B.L.W.
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Table 1 Material properties of windshield and backlite

Properties Values
Young's modulus 7.2E+5(N/mm?’)
Poisson’s ratio 0.22
Density 2 4B-6(kg/mm’)
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Fig. 2 Local stiffness directions for adhesive of windshield
and backlite



Ol & - AZX

Table 301 %37 FFE BLW.G Hast wdel
Model 19 djst %_% ﬂ:] AFE Jehlz Q). o] A
o 4| Hi= uje} Zo ezl 423 3ol 33}

AEREQ 34 §§E~t 2tz 30.7Hz% 40.8Hzo) A
32.5Hz9} 43.1HzZ 5.9% ¥ 5.6%7} £718k ey, 14
AFLEol HEHREE 22.1Hzo| A 21.4HzZ 3.2% 74
a3,

o] ZzE FULCL S WA FH 23] 1}
£ 224 3719 oI A9 ddzsd A 2435
47t 37K W, MY REY 49 2 A9 AYFhE
S o8l A9 H1EY 78 U547 Oolel BT AL
2 24Y 4 Atk ol 587 BLW. 93 3 5L
ol BISL 3 GE FHS et AL ¢
A, &, 5439 A9 AB H Y4 B4
4 R SR R Getel W5 A40) 27 371
Bl dhedl A WS 250547 2 oD
T TRATLE WU HYY RHe) 42 AFFhE
Sl et Tol e

22 B Y 32 29y
BLW.o| $35lE 4% 235 Fol4 Lot g2 the
F-EE viste] AdF o2 dFo] 21 BLW.9 H2H
€ FH0A Had & Aol SAd wekA olF
M) 918 A4 Bl psolo st ol 9
3 BILW.9 & 9 F2& A% Al Aesol dAske

Table 2 Adhesive stiffness

Unit: N/mm’
Type Stiffness value
Shear stiffness 5.14
Compression stiffness 49.07
Tension stiffness 545

Table 3 Comparison of natural frequencies

Unit: Hz
1" mode 2" mode 3 mode
Mode . Vertical Lateral
Model Torsion bending bending
B.LW. 22.1 30.7 40.8
Percent change -32
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Fig. 3 Modeling of doors and side windows

Table 4 Comparison of natural frequencies

Unit: Hz
1" mode 2" mode 3™ mode
Mode Vertical Lateral
Model i @
Torsion |y nding | bending
Model 1 214 325 43 1
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Table 5 Comparison of natural frequencies

Unit: Hz

1 mode 2" mode " mode

Mode Torsion Vertical Lateral

Model bending bending
Model 2 20.8 31.8 41.5
Model 3 195 | 287 | 35
Percent change -6.3 9.7 -1.2
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n
i

Modet 3

Model 1 Model 2

Fig. 4 Change of natural frequencies
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Table 6 Comparison of natural frequencies

Unit: Hz
Mode | 1% mode 2" mode 3" mode
Torsion Vertical Lateral
Model bending bending
Experiment 18.9 28.0 38.1
FEM 19.5 28.7 385
Percent error +3.2 +2.5 +1.0

Fig. 6 2™ vibration mode (vertical bending mode)
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Fig. 7 3™ vibration mode (lateral bending mode)
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