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Flexibility Effects of Frame for Vehicle Dynamic Characteristics

Sang-Beom Lee*

WJ Abstract !

analysis code.

Previous method of computer simulation to predict the dynamic response of a vehicle has been based on the assumption
that vehicle structure is rigid. If the flexibility of the vehicle structure becomes too large to ignore, rigid body assumption
will no longer give good estimation of the dynamic characteristics. Therefore, in order to predict more precise vehicle
dynamic characteristics, flexible multi-body dynamic analysis of a vehicle is necessary. This paper investigates dynamic
characteristics of vehicle systems with flexible frames numerically. Joint reaction forces, vertical accelerations, pitch accelerations
are analyzed for the vehicle systems with various flexible frames using multi-body dynamic analysis code and finite element

Key Words : Dynamic Load History(£-51% o|2)), Finite Element Analysis(-3-3+2 4~3}|4}), Flexibility(-8-143), Flexible Body(-5-$14),
Multi-body Dynamics(CHEA| 593, Static Correction Mode(§ & HH 2E), Vibration Mode(UFHE)
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Fig. 1 Integration process of multi-body dynamic analysis
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Fig. 2 Flexible multi-body dynamic analysis procedure
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Table 1 Section properties of frame

Ty (mA)
0.000E+00
0.000E+00
0.000E+00

1.802E-08

4.836E-09
2.890E-08

0.000E+00
4.485E-07

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

Iz (m%)
4.630E-07
1.663E-07
3.978E-07
6.182E-08
2.332E-07
1.230E-07
3.539E-07
9.551E-07
7.783E-07
5.493E-08
2.188E-07
1.228E-07
6.135E-07

T (m%)
2.568E-07
3.036E-07
3.633E-07
1.543E-07
1.646E-07
3.950E-08
2.719E-09
1.801E-07
9.298E-08
1.153E-09
4376E-07
2.456E-07
5.449E-09

EID| A (m)
10 | 9.120E-04
11 | 7.680E-04
13 | 1.040E-03
20 | 5.150E-04
21 | 7.325E-04
30 | 4.200E-04
40 | 4.600E-04
50 | 8.819E-04
60 | 6.720E-04
61 | 3.900E-04
70 | 5.372E-04
80 | 4.430E-04
90 | 1.072E-03

Ly (m‘)
8.697E-07
1.253E-06
1.799E-06
4.980E-07
7.441E-07
9.236E-08
7.253E-08
1.134E-06
2.654E-07
2.930E-10
2.188E-07
1.228E-07
2.778E-06

Table 2 Young’ s moduli and natural frequencies of frames

Model | Young modulus| 1% mode | 2™ mode | 3° mode
no. (Nm') ) | H) | (H)
1 9.950E:+10 153 294 43.0
2 1.990E+11 217 41.6 60.8
3 1.990E+12 68.6 131.5 192.4
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Fig. 4 Element numbers of frame
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Fig. 6 2" vibration mode(1* bending)

Fig. 7 3" vibration mode(2™ bending)
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Fig. 16 Vertical acceleration of mass center of rigid and
flexible model(v=60 km/h)

Table 3 Excitation frequencies

Velocity (km/h)
Excitation frequency (Hz)

10.8 36 60
236 | 785 | 1312
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