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Abstract: In the case of the UHP (Ultra high performance) tire that the demand has increased rapidly, compared with
the commonly used tire, severe deformation has been observed because of the low aspect ratio. When repeated
deformations are applied to the sidewall rubber, accumulated fatigue damage may cause fatigue failure. Thus, the
evaluation of the durability of the tire sidewall rubber has become a very important issue to prevent accidents that occur
while the vehicle is running. However, the research and design criteria for the durability performance of the tire
sidewall rubber hardly exist. In this study, we suggest a lifetime prediction formula using strain energy density obtained
by performing tensile tests and fatigue tests on two different kinds of the tire sidewall compounds. Additionally, the
applicability of our findings for low fuel consumption tires was reviewed by converting the fatigue life of the sidewall
rubber into the expected mileage of the tire.
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Table 1 Value of the strain energy density about Strain

Strain 0.69 | 093 | 1.16 | 1.39
SED Comp. A | 0.440 | 0.701 | 1.032 | 1.377
[MI/m’] | Comp.B | 0.446 | 0.718 | 1.062 | 1.463
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Fig. 2 Example of Stress-Strain curves (compound A)

25

8 Compound A
A Compound B

- - [
o o o
T T T

Strain Energy Density, MJ/m’

o
w
T

oy,ze//ﬁi

06 0.9

12 1.5 18

Engineering Strain

Fig. 3 Strain energy density-Strain curves
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Table 2 Expected mileage of the tire sidewall

Compound A B
N (Cycle) 870,650,522 92,714,173
Distance(km) 1,595,568 169,909
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