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A Study on Automation of Steel Plate Forming by Heating Method
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Abstract

Approximately 70 percent of shop's hull plate consists of three—dimensional curved
shell. Conceming with the research on the automation of plate forming many studies have
been carried out for the last decade. The purpose of this study is to develop the simulator
of heating on the basis of the reasonable mechanical model representing a heating
phenomenon. The heating experiment has been carried out with varying parameters
influencing on  the results of heating information at the kinematics analysis,
simulatorestimate the shape of deformed plate that process along the processing
information.
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When we get the initial shape and the object shape, we calculate the processing
information first, using kinematics analysis. In a simulator we estimate deformed shape
from the processing information. After this we compare deformed shape and object

shape.

If the error of deformed shape and object shape is in the proper limits, that

information is determined the final processing information. Else we repeat the process

changing variabl
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Fig. 2.2.1 Flow of plate forming process in
shipyard
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Fig 3.1.2 Mechanical modelling of line
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triangular heating : ¢, and s, vary linearly
¢, . angular distortion per unit length-
s, - shrinkage per unit length

3
4

Fig 3.1.3 Mechanical modelling of triangular
heating
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Given Surface Data
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[ IDENTIFICATION PROCESS ]

OF SORTING SURFACE DATA
T0 DEAL IN PROGRAN

4

INPUT data for Program

!

NARKING DATA GENERATION
PROCEDURE

g

Narking Data

g

TRANSFERRING PROCESS
70 NC DATA

ﬂ Data

XNC Data for ase
Machine Control

g

AUTONATIC HEATING
APPARATUS

4 ]

Heasured Data

g
0 YES

® & = similarity., & o = target similarity level

Fig 3.2.1 Conceptual diagram of automatic

plate forming system

«+ TEMPLATE TYPE W0oD

TEMPLATE PART :B626/C1

TEMPLATE CURVE:SEANM-7-96-75

GLOBAL X-VALUE FOR TEMPLATE : 207400
DIST OFFSET Y Z

0 165 16253 2405 o
300 228 16466 2624

600 274 16667 2853
800 305 16853 30990

1200 318 17025

Fig. 3.2.2 Given data of heating
plate
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0.17
A 1 JEA9 K2 (by The Flow Meter)

Ane - ING Gasl &

o L0332+ P13+ )
ALNG—A“”‘/ e | (103324 Po) 213+ tve) (D)

Where
YING, Vair ‘SPeCific gravity of LNG and air

Pinc Poy Pressure of LNG and air

tine, tair ‘Temperature of NG and air

P A
(kef/em2) (L/min)
Biiylene 038 10-20
)
ING 50 240
(CH4)

Pressure Gage

Fig 3.3.2.2 Measurement of flow rate and
pressure for LNG line
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Fig 3.3.2.3 Distribution of ¢ along heating
line with varying heating speed
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Fig 3.4.1 Given surface and
developed surface

Fig 3.4.2 Display of heating line

lu3R
START POIN" END POINT Heating Heating
NO Length Speed
X Y X Y (nm) (om/min)
1 326 485 2707 45 2421 350
2 6679 1183 7272 1066 604 250
3 6473 142 6986 5 532 250
4 4912 618 6403 17 1608 8650
5 6542 925 7133 811 602 250
6 2580 2709 5186 1202 3010 400
7 2336 434 3265 315 946 400
8 630 3321 1636 2773 1083 800
g 246 2071 1213 1754 1017 650
10 2279 1675 7200 214 5133 600
11 6737 2281 7338 1949 687 800
12 15 108 660 27 650 700
13 329 2955 1349 2411 1156 800
t4 524 1621 1175 1382 690 700
15 6628 1894 7239 1564 694 800
Fig 3.4.3 Marking data
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