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A Study on the tire structure-borne sound
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ABSTRACT

.A theoretical models has been prepared which describes the noise generated by tire/road interaction for the-tire
structure-borne sound analysis. The model begin with a set of thin shell equations describing the motion of the belt
of a radial ply tire, as drived by Bohm( “mechanisms of the belted tire”, Ingeniur-Archiv, XXXV, 1966). Structural
quantities required for these equations are derived from material properties of the tire, The rolling shape of a tire is
computed from the steady-state limit of these equations, Vibrational response of the tire is treated by the full depen-
dent shell equations. The force input at the tire/road interface is calculated on the basis of tread geometry and
distribution of contact patch pressure. Radiation of nojse is calculated by a simpson integral. Using the programs,
the effect on noise of various tire design variations is computed and discussed. Trends which lead to quiet tire
design aré identified,
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Fig. 1 Thin shell model and coordinate system
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Fig. 8 Cross section of test tire

Table 2. Material properties of test tire

Tread 1.8445 X 10° Nfm?
Shear Modulus of Rubber [— —
Sidewall | 2.481 X 10° N/m?
Inflation Pressure 2 kgfem?
Q Factor
(1nverse of Loss Factor) 20
Mass of Tread 2.4kg
Table 3. Dimension of test tire
Thickness 11 mm
Tread
Width 119 mm
Thickness 1.4 mm
Width 130 mm
Belt
Angle 28
Ply 2
Thickness 5mm
Stdewall
Length §2.6 mm
Angle between Sidewall and Belt 52.5°
Radius of Unpurtubed Tire 267 mm
Radius for Calculate of Tension 226.4 mm
Cross Sectionat Area of Tread 1818.4 mm?
Cross Sectional Area of Belt 413.9 mm?

717k g2 RE WA S9bel i 4(30)
g 2§ AxE2(Simpson)e FA& o| g3l £
HESAek FAHE) WY 2 d7o ol &4 &
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Table 4. Caculated properties of test tire
Extensional Stiffness 2.2E+0005 N
Bending Stiffness
of the Belt Plies alone 29E-0001 N
Bending Stiffness
. of the Tread alone 29E-0001 N

Radial Stiffness 1.1E+ 0005 N/m?
Tangential Stiffness 1.5E + 0005 Nfm?
Radial Damping Coefficient 2,0E+0001 N/{m sec?)
Tangential Damping Coefficient | 2.3E+ 0001 N/(m sec?)
Tension 3.9E+0003 N

Mass of Unit Length 1.4E +0000 kg/m
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