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An Experimental Evaluation for Vehicle Road Noise on the Pattern Noise Prediction
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ABSTRACT

In this paper, This work demonstrates a experimental evaluation for vehicle road noise NVH
performance from the component-level NVH measurements of Tire. The power unit noise from tire
emitted by cars has been reduced. It has been found that tire noise dominates noise produced by the
power train when vehicles are driven at high constant speed. Therefore tire pattern noise is affected
by pattern and vehicle and transmission loss. Tire noise mechanism is generated by several
mechanisms. The sound of tire can propagate either through the air or through the structure of
vehicle. Pattern noise is the result of pressure variations through the air to the interior side of
vehicle. Especially, smooth asphalt, the periodicity of tread design, groove depth is important factor,
which have an influence on the reduction of tire pattern noise.
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Fig. 1 FFT Analysis by changing stiffness of Tread Center
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Fig. 2 Single Number Metric by stiffness of Tread Center
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Table 2 APEX Height
Tread Belt Sidewall APEX
Version
E(kg/an?) | Gauge | Angle Ply E(kg/am?) | Height
A 64 1.5 24 2 131 25
B b4 7.5 24 2 137 43

Fig. 3 FFT Analysis of changing APEX Height
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Table 3 Tread Gauge
Tread Belt Sidewnall APEX
Version
E(kg/an?) | Gauge | Angle Ply E (kg/an?) | Height
H 58 9.5 27 2 121 48
58 1.5 21 2 121 48
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Table 4. Belt Angle

Tread Belt Sidewall APEX
Version
E(kg/an?) | Gauge | Angle Ply E (kg/an?) | Height
b8 1.5 27 2 121 48
D 56 7.5 24 2 121 48
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Fig. 5 FFT Analysis of changing Belt Angle
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Table 5 Tread Compound

Tread Belt Sidewall APEX
Version
E(kg/an?) | Gauge | Angle Ply E (kg/an?) | Height
[of 58 1.5 24 2 137 43
B 64 1.5 24 2 137 43
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Fig. 6 FFT Analys1s of changlng Tread Compound
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Table 6 Body ply
Tread Belt Sidewall APEX
Version
E(kg/an?) | Gauge | Angle Ply E (kg/an?) | Height
K 58 9.5 27 1 121 48
H 58 9.5 27 2 121 48
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Fig. 10 Influence of Groove Depth on the interior noise

0364

4. A8

B ARoME Eolo] diRlige] T A
TrEF 2ol mE Ass dE el @ Aol
o 2 Ao RE Eolo] ¥ wol= A7t 7}
A &32¢l Tire Tread Center ¢ Groove Depth
of g W dFE ot 5 AN Elolo] I
H wolZ2E A7 Al7]7] 3k Wetoe®  Tire
Tread Center Main Groove Depth 7} Z&4E

Pattern Noise 459 $AgS HolH o]= Elo|

BAAA Ax " wo]2E A A
o}, E3l 7fkaEEe] = Main Groove Depth =
slale] abFe] & Aol A Y wo]=2E A

st anEs 4% 9 A 25 wol= A A

232 o

oy B ¥o

)
oo
p#
32
)

1) Weiner, F. M, 1970, “Experimental Study of
Airborne Noise Generated by Passenger Automobile
Tires,” SAE Paper 700027

2) KSNVE,S . W, Hwang, M. J. Bang, G. H. Rho &
C.T. Cho, “ The study on tire Pattern Noise,”

3) N.A.EI-Sebai, M.Watany and Saad, Tire/Road
interface Airborne Noise Characteristics Generation,
SAE1999-0.1-1731



