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Abstract

Because the car has become more and more people to use, therefore the rise of
environmental awareness has make more people and authorities attach great importance to the
noise generated by vehicles; therefore how to improve noise source from vehicle has become
major depot attaches great importance. In general, when evaluating the effect of a sedan
vehicle’s tire tread pattern design on the noise generated, the noise is measured by first carving
the tires and then using experiment to perform the measurements. The advantages of using this
method are that the experimental results and the noise level result from the tires (that go into
mass production) feature minimal differences and that reliable tested data are produced. The
disadvantages of this method are that molds must be created to produce slicks, and that
substantial time is invested in the process of artificial carving and performing subsequent
experiments, all of which increase the tire development time and cost. Therefore, the main
object of this study is to integrate the CFD and FEM software to solve fluid-structure
Interaction (FSI) calculation; thereby converting the pressure data to noise level. The
experimental results obtained by the Automotive Research & Testing Center (ARTC) were used
to test the improved tread pattern designs to validate the reliability of the method proposed in
this study and that the tire development time can be effectively shortened
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Physical quantity | Dimension

acceleration of

F external volume ms™

face

gravity
acceleration

k turbulent energy m°s’

characteristic
length

m molar mass

P relative pressure Pa

Pt reference pressure Pa
P hydrostatic Pa
st pressure
Pabs absolute pressure Pa
Pt total pressure Pa
Pr turbulent prandtl .
! number
pr pressure value at Pa
time layer n
a1 pressure value at
P time layer n+1 Pa
R, universal gas Tmole ' K!
constant
\Y relative velocity m/s
Vi velocity value at m/s
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