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The Study for Fracture Parameter J in Rubber-Cord Composites
with a Penny-Shaped Crack on Cord-End
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Abstract

In this work, an equation of J-integral for a penny-shaped crack at the end of the cord embedded in
rubber matrix is proposed. The dimensional analysis is applied to derived to the equation of J-integral.
We assume that the energy parameter J is separated into the deformation and the geometry function,
and which is proved using by separation parameter.
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Fig. 1 Rubber~cord composites with a crack on the
cord-end, D specimen diameter, d : cord
diameter, ¢ : crack radius
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Fig. 2 Configuration for rubber and
rubber-cord specimen. (dimension : mm)
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Table 1. J values

crack length

on

the various W, and

cmm)| 461 5.17 6.90 770
Wolk]/m®)

242 2.15 158 0.81 0.65
407 324 2.35 1.19 0.94
56.6 423 3.06 153 1.20
749 5.29 3.79 1.87 147
96.7 6.45 461 2.25 176
120.1 771 548 365 2.07
1485 9.05 641 3.07 2.39
176.8 10.11 7.11 336 2.60
2156 12.28 861 406 3.14

reference crack length : 5.17mm

Fig. 4 Separation parameter @ for ]
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