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Cross-Link Density Measurement and Thermal Oxidative Degradation Analysis of a
Carbon Black Compounded EPDM Rubber Hose

Seung-Bum Kwak’, Nak-Sam Choi ", Jin-Kuk Kim~

ABSTRACT

In this study, for a radiator hose made of carbon black filled EPDM(ethylene-propylene diene monomer)
rubber, a measuring method of crosslink density was established to analyze the aging behaviors under
thermo-oxidative stresses. At 1257, the crosslink density of the rubber specimens decreased slightly in the
initial stage, but increased with increasing the aging time. Such variation in crosslink density was similar to
that of tensile strength. This might be due to the formation of sulphoxide crosslinks as well as to additional
crosslinks made by the reaction of unvalcunized sulfurs. A high temperature aging of rubber specimens at 18
0T caused a slight increase in crosslink density while it did a large decrease in tensile strength and
elongation. With aging at high temperature, the formation of carbonyl groups in EPDM molecule chain and
formation of sulphoxide crosslink, rather than the crosslink density variation itself, had a large influence on
such changes in mechanical property.
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Fig. 1 Photographs of (a) an automotive coolant rubber hose and (b) its
sectioned piece and (c) dog-bone specimen.

0.2~0.5mm § &

£y

Brnm

Fig. 2 Specimen for cross-link density measurement.
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Fig. 4 Stress-Strain curve of coolant rubber hose before thermal oxidative
aging.
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