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Relationship between Vulcanizing Density and Thermal Diffusivity or

Thermal Conductivity of Vulcanized Natural Rubber
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Thermal diffusivity and thermal conductivity of natural rubber (NR) were measured by

laser-flash method, and their vulcanizing density dependence was discussed. Thermal diffusivity

and thermal conductivity of NR remarkably increased with appearance of higher-order structure

by vulcanization. Furthermore, the positive correlation between thermal diffusivity or thermal

conductivity of vulcanized NR and its vulcanizing density was found
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Table 1 Compounding recipes of natural rubber.

Rubber and additives Sample
phr NR-I NR-II NR-IIT
NR (RSS#1) 100 100 100
Zinc Oxide 5 5 5
Sulfur 2.25 1 4.5
Stearic acid 2 2 2
TBBS *! 0.7 0.7 0.7

*]1 N-ter-buthyl-2-benzothiazolesulfenamide

Table 2 Vulcanization condition and vulcanizing density

of natural rubber.

vulcanization condition  vulcanizing density

sample
T/TC t/ min mol m -3

NR-I (i) 140 14 40
NR-I (ii) 140 25 140
NR-I (iii) 160 6 124
NR-I (iv) 180 2 93
NR-IT 140 30 72
NR-IIT 140 30 196
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Fig.1 Relationship between the thermal diffusivity (a),

the density (b), the specific heat capacity (c),
and the vulcanizing density of natural rubber.
[J: not-vulcanized natural rubber (NR-I1(0)),
@® : vulcanized natural rubbers (NR-I(i)~(iv),
NR-II, NR-III).
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Fig.2 Relationship between the thermal conductivity

and the vulcanizing density of natural rubber.
[J: not-vulcanized natural rubber (NR-I1(0)),
@ : vulcanized natural rubbers (NR-I(i)~(iv),
NR-II, NR-III).
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