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-
"

o
=

average wear (mm)

0.05 {

SUS/Sand/FWice

0 20 40 60 80 100 120
Friction distance (km)

() PEIZEEEELEEERES LRER

0.003 Apparent contact pressure: 0.6MPa
g i SUS/Sand/FWice
S
[ ]
£ L
£ 0.002
— [
[J]
3
I
2 0001 -
o
=
° s
0 . )
0 5 10 15

Friction speed (cm/s)
(b) EFIEFEEDHR
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1>2W ma®p >2p, 1 p

0.002 - Apparent contact pressure: 0.6MPa
n ° Friction velocity: 6cm/s L 0.0004
X @
T 00015 TR
IS ® —»SUS/Sand/Salineice —» 0.0003
L o001 |
°© - 0.0002
o .
S 00005 |
=0 , o -. - 0.0001
<+— SUS/Sand/FWice +— g e
0 a0l
-35 -25 -15 -5

Ice Temperature
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| g

Dy
— ‘ Friction direction
_______________ D, Ice
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HEHRAFNTVSIEHE)

WIZ, S A B DA SN D RN % 0 $512
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-10 2, 5o Fe203 Mk & 13572 0 | T EERERIT0D
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0.1 -~ Apparent contact pressure: 0.6MPa - 0.001

Friction velocity: 6cm/s
—e—SUS/Sand/FW ice
—@-SUS/rust/FW ice - 0.0008
—@—Ti/rust/FW ice

—~

£

3 - 0.0006

§ 0.05

o - 0.0004

o

IS

°

2

s - 0.0002

0 20 40 60
Friction distance (km)
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Abstract : This study aims to clarify the deterioration mechanisms of marine and coastal structures due to sea ice
action and/or to the cold environment, and also to propose appropriate measures against the deterioration.
Especially, we have focused the mechanical wear and corrosion of metal materials due to contact and friction with
seaice. While a mixture of sand in sea ice has been found in some surveys at coastal areas facing the Okhotsk Sea,
we also clarified the penetration processes of sand particles to the inside of ice by an experiment. Along with
sliding wear test between metal materials such as stainless/carbon steel [SUS304/SS400] and an artificial ice with
interposed sand, we performed the test for steel protected by heavy duty coating (urethane elastomer coating). We
found that the wear rate of the heavy duty coating steel was one order of magnitude greater than that of
SUS304/55400, and that the abrasive wear rate of the coating steel by an ice with interposed sand particles was
twice as large as that of SUS304/55400. The abrasive wear rate of the coating steel did not greatly depend on the
grain size of the interposed sand in the ice, which indicated the similar results as previous ones using SUS304.
Also, while we confirmed that the effect of water temperature change on the corrosion rate was very complicated in
light of the balance between chemical reaction rate and oxygen diffusion rate due to the temperature change
according to a theoretical approach, we found that it would be possible that a corrosion rate in ice infested water
areas with high saturation percentage of DO was larger than that in normal seas. We also performed an exposure
test of sacrificial carbon steel plates for one of methods of countermeasure and maintenance/repair against
deteriorations of the steel structures caused by sea ice actions, which would be very easy and inexpensive method,
and we confirmed the method would be useful in the future.

Key words: Okhotsk sea, Sea ice, friction, Abrasive wear , Corrosive wear, Deterioration, Coastal structure
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