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Abstract

Rubber hoses for automobile radiators are apt to be degraded and thus failed due to the influence of
contacting stresses of air and coolant liquid under thermal and mechanical loadings. The aging
behaviors of the skin part of the hoses due to thermo-oxidative znd electro-chemical stresses were
experimentally analyzed. Through the thermo-oxidative aging test, it was shown that the surface
hardness IRHD(International Rubber Hardness Degrees) of the rubber increased with a considerable
reduction of failure strain as the aging time and temperature increased. On account of the penetration
of coolant liquid into the skin part influenced by the electro-chemical degradation(ECD) test the weight
of the rubber hose increased, whereas their failure strain and IRHD hardness decreased. The hardness
of the hose in the side of the negative pole was the most deteriorated at the test site of the hose skin

just below the coolant surface.
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Fig. 4 Measurement of micro hardness based on the
cross-section of rubber & SEM image
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Fig. 5 IRHD hardness of coolant rubber hose
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Fig. 6 Tensile strength and failure strain of coolant
rubber hose before and after thermal
oxidative aging at 125
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Fig. 7 Tensile strength and failure strain of coolant
rubber hose before and after thermal
oxidative aging at 180T
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Fig. 8 A photograph of micro-hardness measurement
specimen in the cross-section of coolant
rubber hose
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Table 1 Micro-hardness(Shore A) of skin layer
before and after thermal aging at 125T

Thermal| Thermal | Thermal | Thermal
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Interior .
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Exterior
| w9 | 735 | 739 | 761 | 767
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Fig. 10 Distribution behavior of micro-hardness
along the depth before and after thermal
oxidative aging at 180T

Table 2 Micro-hardness(Shore A) of skin layer
before and after thermal aging at 180°C

Before Thermal | Thermal | Thermal
aging |180C 48hr{180°C 96hr|180C 168hr

Interior

rubber 63.6 74.0 78.1 90.1
Exterior
ubber 709 825 87.3 96.0
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Fig. 11 Tensile strength and failure strain of
coolant rubber hose in the negative pole
as a function of ECD test time
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Fig. 12 Tensile strength and failure strain of
coolant rubber hose in the positive pole
as a function of ECD test time
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Table 3 Micro-hardness(Shore A) of skin layer
before and after ECD test

Before| ECD(-) | ECD(-) { ECD(-) | ECD(-)
aging | pole 48hr | pole 96hr {pole 168hr|pole 240hr

Interior
6 2.7 . .8 60.7
rubber 63 6! 56.9 59
Exterior
70.94 69.6 62.2 64.2 60.2
rubber
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