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Abstract :

Structural analysis of a tire is done using a commercial software, ANSYS Workbench. The properties of

rubber of the tire is represented using a Mooney-Rivlin model. The bead in the tire is made of structural steel. 3D CAD
model of the tire is obtained from a commercial CAD-specialized software, CATIA. Using an imported 3D CAD
geometric model, a mesh system with fifty thousand nodes is constructed using ANSYS. A time-variant point force is

applied to the rim of the tire, and the deformation of the tire is computed. It is found that both bending and twisting of the
tire are observed where the point force is applied. The deformation of the tire is asymmetric, which results in the help of
ripping the tire using the helper. It is also found that the deformation undergoes linearly with the applied force. When the
force is larger than 1500N, then the deformation becomes larger than the half of the thickness of the tire. In the future, a
more realistic rubber model will be applied and validated with the measured data.
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Fig. 1 Geometric shapes of a tire
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Fig. 3 Convergence test
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Fig. 3 Stress-strain diagram using a Mooney-Rivlin model
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Table 1 Material properties of structural steel

Strain-Life Parameter

Display Curve Type Strain—Life| Pa
Strength Coefficient 9.2E+08
Strength exponent -0.106
Ductility coefficient 0.213
Ductility Exponent -0.47

Cydic Strength coefficient 1X+09 | Pa
Cydic Strain 02
Hardening Exponent

Tensile Yield Strength 25E+08 | Pa
Compressive Yield Strength 25E+08 | Pa
Tensile Ultimate Strength 46E+08 | Pa
Compressive

Ultimate Strength 0 Pa
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Fig. 4 Stress-strain diagram using a Mooney-Rivlin model
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Fig. 5 Stress-strain diagram using a Mooney-Rivlin model
4. 2 2
B ATAE Blojo] & PAlo] g5 fret
A28 A S15te] Blolof o] 2 M Ee] ¥ AT
& Fastant
1) 852 37141719 Ebolo] - 5730 ke

B S JAFskeol 7IBAE FEollA =o] WiEF
4 1 3 (bending) A 5t Elo]o] FA <] ol (Ef
o] FA) 7} 2FaEhH, TAlol FHER o] HA L
) |Zboll W2 sl 9 W W= 03 o
gArjzte] Ay AE8AS & 4= Aok T3 Hulsh
T2 28 TS = Eskar H i E -2 1.54)
A= S7FstATh

W

Acknowledgement

1971<

27] A A A4S

SANEAR

wol et

o] RS 20108 FA7
Elo] o
T3l

e

References

1) ANSYS Workbench User's Guide, Release 12.1,
ANSYS, Inc., Nov. 2009.



