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Experimental Study of Ice Friction and Abrasion Test Methods for Polar Paint
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permits unrestricted non—commercial use, distribution, and reproduction in any medium, provided the original work is properly cited,

This study describes a test method for evaluating the ice friction and abrasion performance of polar coatings, The evaluation

methods of physical properties of general coatings for ocean—going vessels and polar coatings for ice—going vessels were

investigated and their limitations were analyzed, We have also reviewed previous researches related to the development of polar

paints and confirmed the necessity of developing test techniques, A flat steel plate was coated with several types of commercial

coating, and cold model ice was used to cause ice friction and abrasion events between coated surface and ice, For evaluation

of ice friction and abrasion performances, test procedures such as measurement of coating surface roughness, measurement of

frictional force using model ice, implementation of ice abrasion and drying of coating surface were developed, The friction and

abrasion characteristics of each coating are analyzed and summarized through the change of friction force and roughness data

according to the progress of ice abrasion,

Keywords : Polar paint(2X[2 T&), Ice friction(0F), Ice abrasion(0t2), Surface roughness(EH 7H&7])
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Major test items Test methods

Grinding the coating with abrasives

Abrasion
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Adhesion force : :
Prepare the coating as an adhesive and

measure the peel stress by tensile test.

Visual measurement of coating defects
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bleeding. blushing, wrinkles, cluster
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Surface
defectability

Perform outdoor exposure test or
appropriate expedition test to be able
to respond

Weatherproof
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Table 2 Main specifications of the ice friction measurement
device

Main

s Value
specifications
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Moving range

Moving speed

Normal Load

30.0 ~ 1,000.0 kg (by motor control)

Friction force 5kg, 200kg
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Table 3 Definition of major surface roughness parameters

Parameter Definition Remark
1 T
R - )
a T2l
1 n 2 I ) )
Ra Z,Zyi y; is the vertical distance
! from the mean line to the
1 1 i i i
Rsk _3_Zy? [ da.ta point and z; is the
R’ ni= spacing between local
. peaks across the evaluation
Rku B yt  |length to the |" data point.
R' n/ 37"
q
RSm Li
m j:155j

Table 4 Roughness measurement results of the coating in
x direction

Step | Ra(um) | Rg(um) | Rsk Rku | RSm(um)
Phase 0| 0.138 | 0.179 | 0.234 | 4.539 | 184.841
Phase 1| 0.125 | 0.162 | -0.147 | 4.206 | 145.256
Phase 2| 0.133 | 0.172 | 0.088 | 4.252 | 165.733
Phase 3| 0.287 | 0.364 | -0.316 | 4.824 | 133.120
Phase 4| 0.358 | 0.459 |-0.283 | 4.925 | 147.922

Table 5 Roughness measurement results of the coating in
y direction

Step | Ra(um) | Ra(um) | Rsk Rku | RSm(um)
Phase 0| 0.141 | 0.185 | 0.218 | 4.768 | 174.077
Phase 1| 0.140 | 0.172 | -0.200 | 4.962 | 142.714
Phase 2| 0.134 | 0.177 | 0.019 | 4.876 | 164.704
Phase 3| 0.629 | 0.857 | -1.316 | 6.779 | 177.425
Phase 4| 0.554 | 0.750 | -1.144 | 7.029 | 191.957
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