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Parameter Sensitivity Analysis for Full Vehicle Model

g3 of EH 2+
Kyung-Mo Nam Tae-Wan Ha
Abstract

Passengers and mounted equipments on a vehicle are exposed to the vibration when it is driven on the road. To
minimize the vibration and improve the dynamic characteristics of a vehicle are important factors. Those are
changed by modifying parameters of the vehicle. To save development cost and time, simulation methods using
vibration model have been widely used before making the real vehicle. In this paper two aimed functions,
displacement between wheels and the body and acceleration of the body, have been defined for the parameter
sensitivity analysis of the large vehicle. Full Vehicle Model having 11 degrees of freedom applied to solve those
issues.
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Fig. 1. Full Vehicle Model
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Fig. 2. Bounce of wheels and the body on a single
bump
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Fig. 3. Parameter sensitivity for displacement between
wheels and the body

Table 1. FVM Parameters

Parameter Numerical value
M, 37,416
Iy 4.0444e5
I 1.0703e4
kyykos ks, ey 1.05¢6
Ky g K e 0.87¢6
C15CoyeenyCy 53,740
M3 Mgy -005 Mg 283
Kok Ky by 1.23e6
Kyss kg Ko Fyg 0.98e6
a 3.834
e 1.934
b 3.766
f 2.266
c 1.203
d 1.183
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Fig. 4. Parameter sensitivity for acceleration of the body
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Table 2. Natural frequency variation
* unit : Hz
-10% J|= +10%
bounce,
bounce | pitch | roll | pitch, |bounce| pitch | roll
roll
My| 176 |1.53]|4.77 1.63 1.50 | 4.77
A 1.71 1.58 | 4.77 1.67 | 146 | 4.77
I, | 168 |[152]499| 1.68 | 168 |152]458
1.52,
k, 1.64 | 148 | 4.62 | 477 1.72 | 1.55 | 491
k 1.64 | 148 | 4.67 1.73 | 1.56 | 4.86
c 1.68 | 1.52 | 447 1.68 | 1.52 | 4.77
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