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ABSTRACT: Recently, researchers in Korea and abroad actively have conducted research activities using the ARAON, a Korean icebreaking research
vessel. The ARAON reqularly conduct research activities in the Arctic and Antarctic waters every year. The icebreaking mode, which can be either
continuous breaking or ramming, is determined by the conditions of the ice and the ice-covered waters. When the icebreaker encounters thick sea ice
or an ice ridge, ramming is used. At that time, the speed of the ship generally is slower than that of continuous icebreaking. In this study, the ice
load signal at the time of repetitive ramming during ARAON'’s 2012 Antarctic research voyage was analyzed. The time history of the ice load signal
and the change in the speed of the ship used in ramming were compared with these values during continuous icebreaking.
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Fig. 2 Four typical profiles of the ice load and ship speed
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Table 1 Summary on peak data in ramming

SOG No. of Peak Sax T,** SOG
Type over 20 MPa [MPa] [s] [m/s]
Max. 96.0 4.952 345

[ 101 Min. 20.1 0.128 0.01
Avg. 349 0.741 1.22

Max. 48.1 0.686 0.93

II 1 Min. 48.1 0.686 0.93
Avg. 48.1 0.686 0.93

Max. 159.6 9.952 3.30

I 221 Min. 20.1 0.135 0.04
Avg. 375 0.772 1.11

Max. 111.3 14.077 0.93

v 24 Min. 202 1.233 0.02
Avg. 40.0 6.700 0.27

Max. 159.6 14.077 3.45

Total 347 Min. 20.1 0.128 0.01
Avg. 37.0 1.173 1.09

*8 ax: Maximum stress

max
** 7, : Time duration
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Fig. 3 Relationship between ship speed and peak stresses
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