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ABSTRACT

Uneven cure of thick-wall rubber products is regarded as a one of the most undesirable phenomena,
since it results in a significant loss of mechanical properties. The primary objective of this study was to
investigate the effect of curing system, filler type and content on the temperature distribution during the
compression of thick-wall rubber moldings. A special compression mold was designed and constructed in order to
measure the temperature profiles across the thickness of rubber parts. The measured results obtained from this
work indicated that the rubber compound filled with carbon black and the efficient vulcanizing system gave the
better temperature distribution across the thickness. With regard to the thermal conductivity of rubber compounds
and vulcanizates, it was found that the thermal conductivity increased with the increase of filler content and mold
temperature. In addition, the thermal conductivity of cured rubber dramatically decreased as compared to uncured
compound. Furthermore, it should be noted that the decreasing thermal conductivity of rubber compound,
especially for high carbon black loading and thick-wall moldings, directly affected the uneven cure of rubber
product. In this work, the step cure was purposed in order to enhance the temperature distribution across the
thickness of rubber compounds. The results obtained in this measurement showed that the step cure could

improve the vulcanization efficiency as compared to conventional cure.

Keywords: Thermal conductivity, Temperature distribution, Rubber compound, Filler, Vulcanizing system,

Compression molding process, Thick-wall moldings
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CB 22.02 118.0 27.42 200 139.2 99.97
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faud §aIu9 (dNm) (dNm) Torque Min (min) (min)
(dNm)
1 Ccv 5.04 0.67 4.37 9.87 14.78
2 SEV 4.61 0.93 3.68 8.46 10.46
3 EV 4.05 0.95 3.10 11.75 13.88
4 30CB 9.45 1.37 8.08 3.82 8.97
5 45CB 12.19 1.94 10.25 2.40 7.58
6 60CB 15.52 2.90 12.62 1.42 7.23
7 30Silica 6.09 1.21 4.88 9.03 16.93
8 60Silica 31.65 3.38 28.27 0.17 17.30
9 30CaCO;, 5.69 0.68 5.01 8.92 14.13
10 60CaCO, 8.48 0.94 7.54 7.78 13.05
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