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Abstract

Pneumatic tires usually contain a variety of
rubber  compositions, each designed to
contribute some particular factor to overall
performance. Rubber compounds designed for a
specific function will usually be similar but not
identical in composition and properties.

Since 1970’s finite element analysis of tire
has been performed extensively, which requires
of rubber

some energy density functions

components of a tire. The conventional
Mooney-~Rivlin material model is one of the
description that is commonly used in the
analysis of tire.

In this paper, we report the two material
constants of Mooney-Rivlin material model for
some rubber compounds of a real pneumatic
tire, which are obtained through uniaxial
tension test.
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Table 1 Dimensions of specimens
(length Xwidth xthickness, unit; mm)

gage
length
200 x15%3.5 40
sidewall compound | 120 %X7.4 X2.1 15
bead-toe compound | 100 %x5.5%1.3 15

specimen dimension

tread compound

inner-liner compound! 120X7.2x0.8 | 15
100x10.3%2.3l 15

apex compound

sidewall
tread

inner-liner

apex

bead-toe

Fig. 1 Construction elements of the
radial tire and the parts where the
specimens are sampled
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specimen

Fig. 2 Taps and specimen

Table 2 Dimensions of taps(mm)

tabs for lengthXwidth
tread rubber compound 40 %25
sidewall rubber compound 25X20
bead-toe rubber compound 20 X10
inner-liner rubber compound{ 20X10
apex rubber compound 20 X10
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Fig. 3 Specimens of various rubber compounds

(the length of the battery on the picture is 50mm)
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0 L I 1 H
0.4 ¢ 0.2 0.4 0.6 0.8 1 1.2
0.3 0.4 05 0.6 0.7 0.8 0.8 1 strainlmm/mm)
Fig. 4 Determination of the constants of Fig. 5 Stress-strain of tread rubber
inner-liner (the abscissa represents 1/ 4 and
the ordinate represents ¢2( A 1%)) 3
Experiment
2.5
Table 3 Mooney~Rivlin constants of rubber <, EQ.(6) with
compounds g C1=0.5205 and C2=-0.2161
>1.5 |
specimen C, C, @ 1
@ .
tread compound 0.1492 0.4289 >
- 0.5
sidewall compound 0.5205 -0.2161
bead-toe compound | 1.6458 | -0.1368 0 . oe ) - ,
inner-liner compound|{ 0.6117 -0.1817 ’ strain{fmm/mm)
apex compound 0.7303 0.2641

Fig. 6 Stress-strain curve of sidewall rubber
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n
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Fig. 7 Stress-strain curve of bead-toe rubber
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Fig. 8 Stress-strain curve of inner-liner rubber
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Fig. 9 Stress-strain curve of apex rubber
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Fig. 10 Comparison of stress-strain curves of

various rubber compounds In the tire
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