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Factors Influencing the Coeffecient of Friction Between Sea Ice and Various Materials

hEEM - FEEE - &B BT
Naoki Nakazawa, Takashi Terashima, Hiroshi Saeki

Coefficient of friction test between sea ice and various construction materials
were conducted to clarify the ice—material interaction. This ice—material properties
are necessary to calculate the ice forces on sloping structures in cold coastal
and offshore regions. Through the six yvears experimental studies, the following
conclusions have been drawn (Saeki et al. 1986). The coefficient of friction
have been found to be affected by the following : 1) relative velocity ; ii) sea
ice temperature; and i) surface roughness of construction materials. They have
been found to be relatively unaffected by the following ; ) contact area ;v)
normal stress; vi) growth direction of sea ice; and vii)) water at the sea ice
—material interface.
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Fig.5 Effects of relative velocity for concrete.
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Fig.8 Relation between |t and steepness of irregularities (Z/X ).

Table 1 Summary of normal stress effects.

Author u g, (MPa) Material Comments
Steel, concrete
Oksanen (1980) 0.00I 0, < 0.005 ’ i jth i i
My v coatings, plastics Wy decreases with increasing G,
Forland and By 0.001 < G, < 0.04 Stainless steel Wy decreases and approaches
Tatinclaux (1984) constant for G, 2 0.007 MPa
Arnold (1937) b, 0.001 S g, $0.02 Painted steel yg decreases with increasing o,
Metals, piastics,
Tabata and (1979, M 0.003< 0, <023 " P Independent of ©,
Tsushima ~ 1981) coatings
Uncoated steel, Yy : Independent of o,
Present Hs 0105 0, <100 coated steel, U, decreases and approaches
study Hi concrete constant for T, 2 0.50 MPa
Table 2 Summary of relative velocity effects.
Author n Vs (cm/s) Material Comments
Tabata and (1979, 5 Metals, plastics .
Tsushima 1981) He 3.5x10° S Vg £ 0.20 coatings Uy decreases-with increasing V;
Forland and :/tfn’;’r:zsr: stesl, In majority of tests, y,
Tatinclaux (1984) Mk 3.0V, 5250 , decreases with increasing v
INERTA 160 or Is independent
Prosent L, Uncoated steel, U and U decreases and
sty 004 <V, <110 coated steel, ipproach constant for ‘
1, concrete s 2 3 cm/s - uncoated steel,
Ve 2 30 cm/s - concrete
Uncoated stesl, TS-5°c MUy decreases and
Oksanen (1980) My 50.0 S Vg S 300 coated steel, approaches constant with
concrete

increasing Vg
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Fig.9 Obtained values of coefficient of kinetic friction between
sea ice and (a)corroded steel, (bJuncoated steel, and
(c)concrete as a function of ice temperature.
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