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Abstract : Coolant rubber hoses for automotive radiators under thermal and mechanical loadings can be degraded and
thus failed due to the influences of the locally formed electricity. In this study, an advanced test method was developed
to simulate the failure problem of the rubber hose. For carbon black filled EPDM (ethylene-propylene dine monomer)
rubber used as a radiator hose material the ageing behaviors by the electro-chemical stresses combined with a tensile
strain were analyzed. As the tensile strain increased, the current of the rubber specimen reduced indicating an increase
of the internal defects and electrical resistance of the rubber specimen. Elongation at break and IRHD hardness rapidly
decreased with increasing the ageing time. Both electro-chemical stress and mechanical tensile stress clearly accelerated
the degradation of EPDM rubber.
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Fig. 1 Various stresses acting on the coolant rubber hose
under the service condition of an engine
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Fig. 2 Galvanic cell formation and electro-chemical reaction
around the coolant rubber hose and engine metal part



ASA G20 s

FER(F) - 2Me + 30, — Me,0s + 66 (1)

] 15hE PN WEAE A T

= =
e FRAAE S BBl A A
Zxof 3| thke] =4ksto] 2(0H)& A gkt

0, + H,O +2¢ — HO, + OH"

H,O + HO, +2¢ — 30H 2)

2H,0 + O, + 4¢ — 40H
o1 AASRE 230 SO ¢
Arsheio] Za Warss

ok 8 871 o)

2R-S-S-2R +4(HO;,) + 30,
= 2RSn0O;" + 2RSvO;™ + 2H,0 3)

gi
offt
2
FO
o&
N
N
i
}01'
é
2 5
9
>
oo
i
s
g3l
o
o
=<
kI

N
2
ol
ol
N
Ho
ol
ol
&
o
12
ol
>,
uc)
r\:
ftlo
2
N
o
R
v

>
5
>
_}I_‘
o
fo oo
AT
B
3, 1o
)
o g
BN
o i
O
4 2
N oy i
o

=2
ox
ol
rr
N
[
Gl
e
K
utl
2
X,
ol
N 2

o
J
T X o »

a)

2

m\l

Au)
Mo

)

Hu

)

o
4w o
oY, > F—?ﬂ

)

(0 o J

o
2 3 o
ft Jo fu

> E

Video microscope system=- ©]

A WS B

aw %Fo
&
b
b
2,

2 179 MI|EEN SESAE

Heat
control
(100°C)

Power
Supply
12v)

Coolant
0,+H,0 +2¢
— HO, + OH

Fig. 3 Schematic of ECD tester design
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Fig. 4 Behaviors of the current and the resistance of an
EPDM rubber specimen during the ECD test at a
tensile strain of 20%
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