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Abstract

The effects of temperature on the structural behavior of polar class vessels have been experimentally and numerically investigated,

Experiments were carried out on single frame structures made of steel material, DH36, which is used for outer shell

of the vessels

making transit through the polar region, A knife edge type striker was dropped down onto single frame structures, The temperatures of
the single frames were set to —30° C, —50° C and room temperature, The deflection around the mid—point of the single frame was
measured and numerically simulated using finite element model, Strain rate effect on the structural behavior has been investigated and

turned out that the strain rate effect can be neglected,

From the results of the experiment and numerical analyses, it has been noticed that the permanent deflection at lower temperature was

reduced due to a temperature hardening of material as expected,
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Table 1 Drop test scenarios

Model h?arigﬁt “(/'f;‘)s Sgéf.fyt Tfrg’
(mm) (mm/s)

RT-1 1278 400 50050 | Room

RT-3 1502 400 54258 | Room

LT-1 1202 400 5032.2 30

LT-2 1205 400 5038.0 50

LT-3 1503 400 5427.6 50
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Fig. 6 QOverall view of deformed shape

1elo ofo elefolclelalololcleloa e[olcloloMMe
E EEEEREEERE § AERANEERRAE 1Y

[oflolelelolelelclelelojofe elelalelelplplo]
¢ FEEEEEEAR i aEUELEEE B
2lelo[clelelolelefololole elelolc ele ol6]

Fig. 7 Attached labels for photo modeler
scanner

Table 2 Deflection of test models

Model m?dej:)e;tr:(t)rzn?;) Drop height(mm) T?,g)'
RT-1 46.1 1278 Room
RT-3 52.1 1502 Room
LT 43.54 1292 =30
LT-2 39.0 1295 =50
LT-3 47.03 1503 =50
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Table 3 Properties of material at room temperature

E (o n

206 GPa 390.62 MPa 0.2

= Dynamic yield stress

= Eaquivalent strain rate
D, q., = Material constant of Cowper—Symonds

hardening equation.

D, =92000 x exp( 3610pa ) 193779 )
foro, > 271 Mpa
40 foro, < 271 Mpa
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LT-2 403 | 420 | 424 | 425 39.0 -50
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