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Abstract

The effect of carbon black on the dynamic mechanical relaxation of DCP-cured
natural rubber utilizing Dynamic Mechanical Analyzer (DMA) was studied in this
work. Adding carbon black increased physical cross-links, while the chemical
cross-link density basically maintained the same. From the result of DMA, it was
clear the molecular motions were influenced by cross-linking. Further analyzing by
Havriliak-Negami (HN) equation, it was found that the more the amount of carbon
black, the larger activation energy and the change of entropy of molecular motions.
This could be explained by the influence of cross-link density on molecular motions
and chain conformations. The analysis of parameters, a and 3 of HN equation,
revealed the cross-linking influenced the inter-chain molecular motions obviously, but
not the intra-chain ones. Thus, a decreased with the increase of cross-link density.
However, the change of af3 did not have atrend.
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1 3 4 5
HAF (phr) 0 20 30 40 50
vx10°(mol/cm?®) 21.24 | 2356 | 23.64 | 27.48 | 33.85
HN
1 2 3 4 5
ES [3.03 3.65 3.13 3.02 3.33
E° [-2.16x10% |-1.33x102% |0 -9.01x10° |-9.29x10°®
T, |213 213 213 213 213
E°  [2.04x10° [-9.20x10° |-4.41x10% |1.18x10° |3.08x10°
E°  |-6.23x10° [-9.03x10° [-8.38x10° |-1.27x10° |-1.99x10™
T, 260 260 260 260 260
A 969 1019 1089 1155 1164
B -15.7 -16.9 -17.8 -18.6 -18.7
To |160 160 160 160 160
a°  |430x10%1 [3.90x107 [3.43x10" [3.72x10"  |3.69x10*
a°  |-1.36x10° |-1.27x10° |-1.32x10° |-1.16x102 |-8.91x107
T, |260 260 260 260 260
B°  [3.74x10" [3.68x10" [3.57x10" [3.76x10"0 |6.05%x10*
B°  [4.85x10° [4.90x10° |4.67x10° |5.11x10° [8.47x10°
Tg  |260 260 260 260 260
ESL E° GPa E° E?° GPalK A T, T, T,
Ta Tp K o p° K™
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