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Development of Quantitative Analysis of Dynamic Relaxation-Cross-linking Effect
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Abstract
The effect of cross-link density on the dynamic
mechanical relaxation of DCP-cured natural rubber
utilizing Dynamic Mechanical Analyzer (DMA) was
studied in this work. The cross-link density was
adjusted by the amount of DCP added in natural
rubber. The cross-link density of sample was
calculated by the Flory-Rehner equation. From the
result of DMA, the glass- transition temperature
increased with the increase of cross-link density. It

was shown the molecular motions were influenced
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both by the cross-link density. Further analyzing by
Havriliak-Negami (HN) equation, it was found that
the higher the cross-link density, the larger activation
energy and the change of entropy to molecular
motions. This could be explained by the influence of
cross-link density on molecular motions and chain
conformation. The analysis of parameters, & and 3 of
HN equation, it was found the crosslinking influenced
the inter-chain molecular motions obviously, but not
obvious to the intra-chain molecular motions. Thus,
the o decreased with the decrease of cross-link
density. However, the change of af3 did not have a

trend.
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