=] st=a4713 e X, M 21 H 55,2012

Transactions of Materials Processing, Vol.21, No.5, 2012

http://dx.doi.org/10.5228/KSTP.2012.21.5.305

Usolg FHS 0|3
= |

LNG &

Forming Analysis of A5083 Thick Plate for Moss Spherical
LNG Tank and Prediction of Springback

J. H. Yoon, H. W. Jeon, J. H. Lee, B. M. Kim
(Received May 31, 2012 / Revised July 4, 2012 / Accepted July 10, 2012)

Abstract
One of the main methods of building LNG tankers uses the Moss spherical tank design since it can be precisely
analyzed with respect to reliability and safety of construction by stress analysis. Aluminum alloy 5083 is generally used in
the Moss spherical tank design for the wall in constructing the LNG tanker. This aluminum alloy does not have low
temperature brittleness, but has good corrosion resistance, good weldability, and excellent material properties for the
application. The Moss spherical tank is constructed with several sections of A5083 thick plate with curved surfaces, which
are welded together. It is essential to predict the amount of springback for the deformed thick plates in design to insure a
reliable construction because the structure needs to be assembled into a perfect sphere. Unless the initial construction
meets the design, there are additional processing costs for reworking to meet the specifications as well as a cost penalty
paid to a consumer. In this paper, FE analyses were conducted to predict the amount of springback for various forming
conditions and forming processes. The various forming processes were evaluated with respect to reducing springback and
compared with the conventional forming process used for curved surfaces of thick Al plate.
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Fig. 1 Schematic diagram of lattice type die

Table 1 Dimension of lattice type die

Length (mm X mm) 1200 X 800
Lattice thickness (mm) 20
Lattice space (mm) 175
Die radius (mm) 1500
Punch radius (mm) 1520
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Table 2 Forming conditions

Rd(mm) Rp(mm) Wt(mm)
Casel 1500 1520 20
Case2 1500 1530 30
Case3 1500 1520 30
Cased 1000 1020 20
320
2404
2 160 4
E A5083
80+ —— 0.001/sec
0 : . . T
0.00 0.04 0.08 0.12 0.16 0.20
True strain

Fig. 2 Stress-strain curve for A5083 at room temperature

Table 3 Simulation conditions

Simulation code ABAQUS/Standard
Mesh size (mm) 6x6x6.7
Mesh type C3D8IH
Number of meshes 19602
Friction coefficient 0.1
Young’s modulus(GPa) 70
Poisson ratio 0.33

227 A AAE dFEE 9o FA, 53
of XE, wHY A7, oY 589 A=A HF
5o oY A4y 2o e a4 5Ad%E S
43t7] flete] Fig. 33 o] x5F Wgoz F3ho]
AY 3 AFZ SA3A Fig 3914 R 3HE-
tholo] FEE, Ry BAEY Fol F3e] FE
S yvehdoh W A¥gE S3ke a3, 57 4
zhd B BT wde HES Za Jern=
B HdZge T3 JHF 1 Wl xF UEde
2 F4st

0] &3} Moss Spherical EFJ 9] LNG &= = a4 2 ~

[&l
o
N
2
e

T

Fig. 3 Position of springback measurement
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