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Abstract: Coolant rubber hoses for automotive radiators can degrade under thermal and mechanical loadings
and thus fail owing to the influences of locally formed electricity. In this study, an advanced test method
was developed to simulate the failure of a rubber hose. The aging behavior of carbon-black-filled
ethylene-propylene diene monomer (EPDM) rubber used as a radiator hose material under a combination of
electrochemical stresses and tensile strain was analyzed. The changing behaviors of the current and the
resistance as a function of the aging time were analyzed in consideration of the tensile strain, voltage, and
aging temperature. Sectioned specimens clarified the failure mechanisms of the aged skin layer under the
combined electrochemical stresses.
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Fig. 2 Variation of the current of EPDM rubber
immersed in coolant liquid
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Fig. 3 Variation of the current of EPDM rubber
with various temperatures( € =0%)
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Fig. 4 Variation of the current of EPDM rubber
with various temperatures( € =10%)
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Fig. 5 Tensile strength of EPDM rubber before and
after ECD test
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Fig. 6 Elongation at break of EPDM rubber before
and after ECD test
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Fig. 8 Tensile strength of EPDM rubber before and
after ECD test as a function of voltage
conditions
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Fig. 9 Elongation at break of EPDM rubber before
and after ECD test as a function of voltage
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Fig. 10 IRHD hardness of EPDM rubber before
and after ECD test as a function of
voltage conditions
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Fig. 11 Tensile strength of EPDM rubber after
ECD test as a function of voltage
conditions( € =0%)
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Fig. 13 Sectioning direction of an EPDM rubber
specimen
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Fig. 14 Morphological changes of the section of an
EPDM rubber specimen by an ECD test
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