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ABSTRACT: In order to reduce the cost of corrections and time needed for the block assembly process, the reverse setting method is applied for a
back-heated block to neutralize deck deformation. The proper reverse setting shape for a back-heated block to correct deformation improved the deck flatness,
but an excessive amount of reverse setting could inversely affect the flatness of the block. A prediction method was developed for the proper reverse
setting shape using a back-heated block, considering the complex geometry of blocks, thickness of the deck plate, and thermal loading conditions such
as welding and back-heating. The prediction method was developed by combining the re-meshing technique and inherent strain-based deformation analysis
using the finite element method. Because the flatness deviation was decreased until the lower critical point and thereafter it tended to increase again,
the optimum value for which the flatness was the best case was selected by repeatedly calculating the predefined reverse setting values. Based on this
analysis and the study of the back-heating deformation of large assembly blocks, including the reverse setting shape, the mechanism for selecting the
optimum reverse setting value was identified. The developed method was applied to the actual blocks of a ship, and it was confirmed that the flatness
of the block was improved. It is concluded that the developed prediction method can be used to predict the optimum reverse setting shape value of
a ship’s block, which will reduce the cost of corrections in the construction stage.
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Fig. 6 Block sectional deformation by back-heating
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Fig. 7 Mechanism of back heating deformation

Hol1 t} AA AYAAAME F53 ANE AL wE B
AR Er} eiE= BA7t b A= weba HA
AHE e o] eAE ANt ol2Aol ofF A%
oJHE AoE AFdEH, BE29] uu} HY WA HEZE 1
ate] HA o] MY FE 53k 2lo] Basi

N

% rlo Lo du

32 WEZHD 22 0183 NS HaS

Fig 8 SAIE @42 71%9) 219] ¢48 Rolx g,
U RS 2E A4 F Sep 1GAE Aa 7% e 34
A4S FalA £ Fol AeHE T2 WL oS o)
Fig 39 W8 542 o231 ot Sep 2014 T
03 W] PP Wslol Y WL F ¢ A=
o ARl AE Agse] YulYe FAste] 7] BEe| o



428 Chung-Min Hyun et al.

Step 0 : ‘ Select Model ‘
Step 1: ‘ Preliminary back-heating Analysis ‘
Step 2: ‘ Reverse Model Generating ‘
Step 3: ‘ Main back-heating analysis ‘
Step 4

Step 5: Optimal Reverse Shape

Fig. 8 Prediction of Reverse setting shape.
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Fig. 11 Back-heating deformation of standard block.
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Table 1 Reverse setting value of blocks (unit : mm)
) FR100 FR110 FR120
Block Location
Predicted  Applied Result Predicted  Applied Result Predicted  Applied Result
0 0.0 0.0 -1.0 0.0 0.0 -1.0 0.0 0.0 0.0
A 4500 2.4 -3.0 0.0 2.4 -1.0 0.0 2.4 -3.0 0.0
9500 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0
0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
B 4500 23 -4.0 0.0 2.3 -6.0 -3.0 2.3 -5.0 0.0
9500 0.0 0.0 -1.0 0.0 0.0 0.0 0.0 0.0 -1.0
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(a) Drillship block - A
Fig. 13 Dirillship Block shape.
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