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Abstract

The model is verified thorough simulations and experiments. And then the developed model is
applied to a half car model and automobile vibrations are analyzed. The effects of tire design
parameters on the automobile vibration energy are investigated. The results from laboratory and
field tests confirm the wvalidity of the analytical model. The 17-DOF half-car model is built to
analyze the automobile vibration. The characteristics of the nonlinear model for a shock absorber
are applied to this model. The results from the present 17-DOF half car model incorporating the
analytical tire model with tire design parameters, are compared with a 5-DOF half car model where
the tire is modeled with linear springs. The results of the 17-DOF model are closed to experimental
results. Using the 17-DOF model, the influences of tire design parameter are considered. According

to the results of analyses,

experiment.
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the vibrations at seat/body/wheel are predicted by simulation and
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Fig.1 The diagram of front shock absorber’s
damping force and modeling equations

Fig.2 Automobile half car model with seat
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Fig.3 The relative velocity of shock absorber
between sprung mass and unsprung
mass
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Table 1 The comparison of vibration RMS
values assessed only from simulations at bump

road and sunk road (T<=5sec, unit : m/sec?)

Bump road | Sunk road
Speed : 30 km/h
RMS | RMS | RMS | RMS | RMS | RMS
Seat | Body | Wheel | Seat | Body | Wheel

Front Rear
shock shock
absorber | absorber

Samplel | Sample2 | 0.2610|1.0291 [38.5854| 0.2794 | 0.8124 | 30.7327

SampleZ | Samplel | 0.2618 [1.0558 | 37.7078| 0.2573 | 0.8282 | 32.5803

Sample? | Sample2 | 0.2279 [1.007837.6560| 0.2760 | 0.7800 | 32.6703

Sample2 | Sample3 | 0.2834 [0.9557 [37.4221| 0.3439 | 0.7430 | 33.2214

Sample3 | Sample2 | 0.3541 |1.0829(34.4443| 0.2306 | 0.7373 | 31.5315
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Table 2 Front suspension’s list used in test

Front damping force Rear damping force
Sample 1(High)
Sample 2(Standard)

Sample 3(Low)

Sample 2(Standard)

Table 3 Rear suspension’s list used in field test

Front damping force Rear damping force
- Sample 1(High)

Sample 2(Standard) Sample 2(Standard)
- Sample 3(Low)
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Table 4 The conditions of field test

Parameters 1 2 3 4

Asphalt Sunk

Road

Vehicle velocity
(km/ h)

Tire air pressure

(kg/cm®)

Bump Highway

30 60 100 -

2.1 - - -

Ao o] &% Elolo]o 42 195/60R14°] T}
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Table 5 Experimental instruments of field test

Model
Wilcoxon 3441, 3443, 3444, 3445
Dytran 4146
Sony PC208Ax
Pulse 3560

Item

Accelerometer

Power supply

Digital tape record
FFT Analyzer
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Fig.5 The effect of tire design parameter for

vehicle vibration
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