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FEATURE : Materials for Ships, Buildings and Bridges
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Effects of Residual Stress Controlled TMCP Steel Plate” on Block Shape

Accuracy

Tokutaka Tanil Yoshitake Kobayashi[l Kenichi Ohel Taiji Uedald Nobumasa Okadall Tatsuo Miyazaki

TMCP is a technique that makes it possible to obtain high strength plate characterized by high toughness
and good weldability. The problem that occurs with TMCP plates is shape accuracy caused by residual
stress. Residual stress controlled TMCP steel plate was developed by a technique that solves residual stress
problems. In this study, using thermal-elastic-plastic FEM and various experiments, the effects of TMCP
steel plate residual stress are quantitatively discussed in relation to slit-slot cutting and the insertion of

transverse panels into skin panels.
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O Marking and cutting
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Fig. 1 Process of fabricating

straight ship blocks O Slit-slot cutting

0 Butt welding

O Tack welding
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O Longitudinal welding

O Inserting trans panels

O Stiffener welding
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O An on-line residual stress
O control technique for
0 TMCP steel plate

Mill
Reheating

Accelerated
furnace

cooling
equipment

AN

Hot leveler

O A high accurate leveling
O technique in roller leveler

On-line system

]

= v

/ Super heavy leveler
(installed in '99)

e

\

0 during accelerated cooling

O An uniform cooling technique

O A technique to heat
O slabs uniformly

O A plate shape
O control technique

02 0O0000O0O0OO0OO0OOO

Y~

0 An accurate leveling technique
Oin hot leveler

Fig. 2 Plate shape and residual stress control techniques for TMCP steel plate
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Table 1 List of cases for simulation of cutting

No. Plate size (mm) Stress distribution
Plate A 16'x 3 000W x 12 000" Controlled
Plate B 16'x 3 000W x 12 000" Uncontrolled
Plate C 16'x 3 000% x 12 000~ Uncontrolled
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Fig. 4 Residual stress distribution before cutting
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Table 2 Cutting simulation conditions

Method Velocity (mm/min) Heat input (kJ/cm)
Plasma 1500 5.6
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Fig. 5 Measured temperature history at plasma cutting
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Fig. 6 Longitudinal deformation in plasma cutting
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Fig. 7 Plate shape after slit-slot cutting
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Fig. 8 Typical deformation in slit cutting
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Fig. 9 Longitudinal deformation in plasma cutting considering
cutting error
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Fig.11 Residual stress distribution after plasma cutting
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Fig.13 Slit width measurement after stiffener welding
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