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Stress Analysis of Automotive Tire at Contact on Road Surface
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ABSTRACT

This study is analyzed by stress contour of automotive tire at contact on road surface. Maximum equivalent

stress as 61200Pa is shown on the lower mid part in case of tire contacted on road surface. As the air pressure

of tire increases, maximum total deformation as Smm is

shown on the side part of tire. It can be shown that

the side part of tire is unstabilized. There is no load effect on tire at its upper and lower directions. When the

moment applied on the side of tire is increased 1.4 times

as its value, the value of maximum principal stress is

increased 1.4 times. The stress at the tire is in proportion to the moment applied on the its side. The tire tends

to incline toward its side by this moment.

Key Words : Road surface(*=™), Equivalent stress(s7}-82

), Total deformation( ¥ 3 &), Principal stress(F&

&), Moment(E-$-9E), Tire inclination(E}°]o] &)
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Fig. 2 Mesh Configuration of Tire

Table 1 Change of Equivalent Stress According

to Solution Number

Equivalent Stress Change

No. (MPa) %) Nodes  Elements
1 55700 11.02 4748 2257
2 59800 3.47 5085 2430
3 61200 0 5446 2616
4 61900 1.11 5863 2817
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Fig. 3 Maximum Equivalent Stress According to

Solution Number

Table 2 Material Property of Tire

Young's Modulus 1100 MPa
Poisson's Ratio 0.42

Density 9.5x10” Kg/mm’
Thermal Expansion 2.3x10™* 1/°C
Tensile Yield Strength 25 MPa
Compressive Yield Strength 0 MPa

Tensile Ultimate Strength 33 MPa
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Fig. 4 Fixed Condition of Tire at Contact with Wheel
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Fig. 5 Applied Load Condition of Tire
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Fig. 6 Fixed Displacement of Tire at Contact with
Road Surface
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Fig. 10 Constraint Condition of Tire Applied Force
(100N) and Moment(70.711N-m)
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Fig. 13 Constraint Condition of Tire Applied Force
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Fig. 15 Principal Stress Contour of Tire at Condition
of Fig. 13
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