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The Study on the Vibration Analysis of Automobile Tire
due to Road Impact
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Abstract

As the technique of automobile industry is being advanced, the advancement of vehicle ride is
being required. In order to achieve this purpose, the study on the vibration which are produced by
moving vehicle is carried out actively. In this study, the tire vibration characteristics for passing
over a cleat are analyzed. The model is verified against simulations and experiments.. The tire is
modeled with 7-DOFs (degree of freedom), and the effects of changing tire design parameters are
considered. According to the results of analysis, the design parameters that reduce the tire and wheel
vibration energy are conducted.
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Fig. 1 Tire Harshness Model.
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Table 1. The Properties of Tread Rubber and Apex
for Simulation

Tread
Rubber
Stiffness | 100% | 79% |79%1 79% |104% | 117%

A B C D E F

Damping | 100% [119%{94% |115% | 115% | 98%

Apex | AA | BB |CC| DD | EE | FF
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Fig.2 Time Signal as the Results of Simulation for
Tire P185/65R14 (80 km/h)
(a) Wheel x, y-direction
(b) Tire Tread Ring x, y-direction
(¢) Tire Tread Block x, y-direction
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Fig.3 Frequency Signal as the Results of
Simulation for Tire P185/65R14(80 km/h)
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Fig.4 The Variation of RMS and Peak Frequency
according to Tread Rubber
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Fig.5 The Variation of RMS and Peak Frequency
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Table 2. Structure of Test Tire

Item Unit| Tire A |Tire B| Tire C| Tire D

Vertical

Spring  [k&/m| 217 | 205 1 2150 5y

Ria)tgl)(fio m |at 448kg 448kg | 471kg at 471kg

Usage - {Domestic| < Europe -

Tread T A Type T

Rubber | | °P¢ g | T (DR

- | Standard « | Standard

Hardness -5

Apex Length| mm | Standard | <« — +15
Hardness - | Standard | < - +20
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Fig.6 The Variation of RMS and Frequency for Tire
A B, 'C, D
(a) RMS (b) Peak Frequency

Fig.7¢ siazame A¥848E B
_Q_D:L %A]——Eﬂ- R = =
Abolo] et EZ g ] &j| A1 A) of]

o) B4R g dFoz FdHT

18] L] Theorcticat Result
B o ----- Experimental Result

s

Tire

Fig.7 The Comparison between Thoeretical and Experi-

mental Result for the Tires having other Structure

40 =
AL Tread Stiffhess

35| A2:Tread Damping —T
A3-Apex Length
Ad-Deformwed Troad Block Man

30| A5 Trend Ring Macy

Effect Rate (%)

j
L
]

>
n

T
Al A2 A3 A4
Parameter
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