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Vibration Analysis of Automobile Tire Due to Road Impact
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As the technique of automobile industry is being advanced, the advancement of vehicle ride is being required. In
order 1o achieve this purpose, the study on the vibration which are produced by moving vehicle is carried out actively.
In order to analysis, the tire vibration characteristics for passing over a cleat, the tire is modeled with 7-DOFs (degree
of freedom), The model is verified against simulations and experiments, The effects of proposed tire design parameters
such as the tire tread rubber, tread ring, apex are considered, According to the results of analysis, the tire design

parameters that can reduce the tire and wheel vibration quantity are conducted,
Keywords! Automobile tire, Harshness, Ride, RMS, Tread rubber
ASK subject classification: Structural acoustics vibretion (11 1)
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Table 1. The Properties of Tire for Simulation.
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{(2) The properties of tread rubber

“read Rubber| A B C D E F
Stiffness | 100% | 79% | 79% | 79% | 104% | 117%
Damping | 100% [ 119% | 94% | 115% | 115% | 98%

Apex - Conéiam
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(9) The properties of apex
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Table 2, Structure of test tire.

Mem | Urk | Twe'A | Tie BiTire C| Tire D
Vertical 2.7 205 | 215 213
Spring Rate | kg/mm at at at at
(30 PSI) 448 kg |448 kg|471 kg| 47t kg
Tread Rubber| - |Type ‘a'| D€ | . | TO
_ Hardness - | Standard -5 | standard
Apex Length | mm | Standard| «~ - +15
Hardness - |Standard] - +20
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M, x ¥ . Mass of wheel, displacement in x, y
—direction

M, x; v, . Equivalent mass,displacement in x, v
—direction for tread block deformed by
cleat _

M; x; v, . Equivalent mass displacement, in x, »
—direction for tread ring

K| : Stiffness coef, of rigid ring motion

K, : Stiffness coef, of line deformation by cleat

K; © Stiffness coef, of tread compression by cleat



£, . Stiffness coef, of plane deformation by applied
load

s, Kg * Stiffness coef, of tread shea deformation

2| + Damping coef, of rigid ring motion

2, . Damping coef, of line deformation by cleat

2y = Damping coef, of tread compression by cleat

.24 * Damping coef. of plane deformation by applied
load

Zs, Cg - Damping coef, of tread shear deformation

7 * Torsional spring rate of sidewall

.7 . Torsional damping coef, of sidewall

- ¢ Tire radius

7 . Angle of cleat rotation

+ ¢ Torsional angle of ring

V : Tire speed

W . Load on tire

3, : Tire displacement by cleat

3, : Tire displacement by load
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