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ABSTRACT : Elastic responses on both pure natural rubber melts with different molecular weights and
the rubber compounds mixed with various types of carbon blacks were investigated in this study.
Furthermore, the degree of bound rubber was measured for various carbon blacks with different sizes and
structures in order to study the interaction between the rubber and carbon blacks, and to study the correlation
between the interaction and the elastic responses. As a loading amount of carbon black increased, the
degree of bound rubber became higher, particularly for carbon-black particles with smaller sizes and higher
structures. The elastic responses of the rubber melt filled with carbon black remarkably improved, as
compared with those of unfilled rubber melt, specially in carbon black showing higher contents of bound
rubber. Stress relaxation was more delayed and recovery behavior became more elastic, as the molecular
weight of the rubber melt increased and the size of carbon-black particles was decreased. Permanent
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set became higher, as the molecular weight of the rubber melts decreased and the size of carbon-black

particles increased.
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Table 1. Physical Characteristics* of Various Carbon
Blacks

Charac-|  Average N2 DBP

eristics| Particle Size | Adsorption | Absorption

C/B (nm) (m*g) | (em’/100g)
N103" 11-19 142 130
N326 26 - 30 84 72
N351 26 - 30 73 120
N358 26 - 30 87 150
N550 40 - 48 42 121
N990 201 - 500 9 43

* ASTM D1765-91
+ Technical report from Korea Steel Petrochemical Co.
Ltd., Korea
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Figure 1. Schematic diagram of the concept of bound
rubber in carbon-black filled rubber compounds.
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Figure 2. Plots of bound rubber as a function of loading
amount of various carbon blacks in natural rubber.
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Figure 3. Comparison of the stress relaxation for green
natural rubber with different molecular weights and for
the rubber filled with various carbon blacks.
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Figure 4. Comparison of the reduced recovery(S) for
green natural rubber with different molecular weights
and for the rubber filled with various carbon blacks.
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Figure 5. Plots of instantaneous recovery(Si) as a
function of relaxation time(ts) for green natural rubber
with different molecular weights and for the rubber filled
with various carbon blacks.
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relaxation time(ts) for green natural rubber with different
molecular weights and for the rubber filled with various
carbon blacks.
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