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A Crashworthy Type of Single Hull Sructure

Based on Foam Cubic Tube (FCT)

FCT Foam Cubic Tube
FCT
FCT
FCT
Abstract: FCT Foam Cubic Tube , a kind of thin-walled cubic tubes with foam inner it, has
a good capacity of energy absorption and is an ideal energy absorption unit. A new crashworty
type of single hull structure against collision based on FCT is proposed in this paper. Applied
to a ship®s side, FCT is proved an advanced crashwortny design that can remarkably improve the
side structure®s ability against collision by numerical simulation.
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FCT Foam Cubic Tube
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Fig. 2 Dimension of thin-walled cubic tubesin FCT
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Fig.1 Side structure with FCT
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Fig.3 Element model of collision
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4 FCT 5

Fig.4 Damage deformation in FCT side structure Fig.5 Damage deformation in standard side structure
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Fig.6 Damage deformation of inner componentsin FCT side structure  Fig.7 Damage deformation of foam in FCT side structure
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Fig.8 Collision force curves
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Fig.9 Energy absorption curves of FCT
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Tabel 1 Energy absorption capacity of componentsin FCT (at 1.53m penetration)

MJ %

1 6.78 455
2 3.40 22.8
3 ’ 3.39 22.8
4 1.31 8.8
5 0.000016 0.0001
6 14.9 100
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Tabel 2 Energy absorption capacity of componentsin standard structure ( at 1.21m penetration)

MJ %
1 3.63 43.3
2 2.44 29.1
3 1.76 21.0
4 0.55 6.6
5 8.38 100
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Fig.10 Comparison of energy absorption
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3

Tabel 3 Comparison of structural crashworthiness

%
() (MJ) (JKg)
6.47 8.38 1295 100 —
FCT 6.86 14.9 2172 168 6.0 77.8
IFP 7.18 14.28 1989 154 10.9 70.4
33 [
E
V, =275 /i{1+ ﬂ} [kn]
m, m,
E, K m 10%
10°%kg m, 40% t
2,000 1 FCT IFP
4
4
Tabel 4 Comparision of critical collision speeds
m KJ kn
121 8380 7.12
FCT 153 14900 9.49
IFP 1.38 14280 9.29
FCT 2.37 IFP 2.17 GL
1 FCT
2
3 FCT
4 FCT
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