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Efficiency of Correction Heating after Block Lifting
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Abstract

The deck plates of ship block is made of thin plates in their construction. A main reason
of using thin plates is that deck plates don't need to support large structural loads.
Therefore, out-of-plane deformations between stiffeners are frequent in deck blocks.
Because these are got right by correction heating, they continuously causes quality
problems in the final dock-building process.

According to preceding research, the lifting process by cranes would offset the effect of
correction heating. This study finds out the remained efficiency of correction heating when
tensional loads are added by a lifting to corrected parts. We used inherent strains in
calculating the efficiency, and established the methodology where the positions for carlings
are. For getting more accurate positions, besides the structural lifting analysis, welding

deformation analysis with
referenced.
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(a) one-directional out-of-plane
deformation

{b) jagged out-of-plane deformation
Fig. 1 Two kinds of out-of-plane
deformation modes
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(a) Measuring out-of-plane deformation
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(b) Check sheet (per block)
Fig. 2 Deformation control by measuring
& checking
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Fig. 59 Thermal Strain(Phase Strain
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(a) Heating between locations of frames

60

et A

tCt.

=

HXIHetE HAZIt
SE=2d 20084 98

2 3

=2

=2

ANCE2TUA AE

N O
= =

2|

o
[l

B A==t 12 0Ol
A HETH OE B2

A(Fig. 5)2t

al
=
A
=
=
[===]

(b) Heating at the opposite sites of frames
Fig. 3 Types of correction heating
(straightening)
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(b) Correction by heating

Fig. 4 Principle of correction heating

Equivalent stiffness of
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Fig. 5 Stress-Strain curve of heated
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Fig. 6 Correction heating effect after
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Table 1 Critical stress (Heating rate = 75 *C/s;
Max. Temp. = 1,061 °C; Heated depth = 8.7 mm;
CR — Cooling rate ("C/s))

CR = 20 CR =100

30 N 3.55 3.60

AH ™ 2.54 2.56
36 N 5.10 5.20
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Fig. 8 An example of check sheet (Fig. 7)

Fig. 9 A deformation result of welding
simulation at a ship block
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Fig. 10 Final recommended points of carling
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