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Abstract

For the last couple of decades many studies have been carried out to find out solutions to improve the
effectiveness and productivity of the plate forming process. The practical way for the automation of the
plate forming process has not been, however, developed yet. Since the characteristics of heating machines
may be different form each other, it is necessary to investigate the thermal deformation characteristics of
the heating machine to be used in the automation system. And their characteristics may be updated as new
information about thermal deformation by heating is accumulated. In this paper, data base system has been
constructed based on the results of experiments and numerical analyses, which will be used in deriving the

deformation estimation formula.

The computer code which can automatically derive the deformation

estimation formula has been also developed. This paper also illustrates how the formula is updated as

experimental data are added. From the present findings,

it can be said that the automatic deriving

procedure may be important in the automated plate forming system since the heating line information to be
generated must be directly influenced by the deformation estimation formula.
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Table 1 Experiment condition

Heat source LPG
LPG pressure 1.7 kgf/cm®
Oxygen pressure 4 kgf/cm®
Distance between torch tip and

50 mm
plate surface
Torch tip number 1000
Cooling method air cooling
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Table 2 Test and analysis models

Case Thickness (mm)| Heating speed (mm/min)
EXP-1A 9 400, 500, 600 each
EXP-1B 12 400, 500, 600 each
EXP-1C 15 400, 500, 600 each

9 300, 350, 440 each

EXP-2 12 300, 350, 430 each

15 350, 800 each
256, 177, 130, 1 4
FiiAna 9 52?44,773'7, 3302, 2080,'2759'e§c}{
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. Measured value
Fratio= Estimated value (5)
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Table 4 Results of regression analysis for transverse
shrinkage when original data are used

¢, (x107%) a, mean Cov
1st DB 0.427895 1.212 1.031 0.145
2nd DB | 0.338957 1.260 1.030 0.143
3rd DB | 0.377470 1.238 1.021 0.134
4th DB | 0.402133 1.226 1.020 0.146

Table 5 Results of regression analysis for angular
distortion when original data are used

y(x10°) ay ay mean Cov

1st DB |0.491756| 2.70
2nd DB [0.920857| 2.50
3rd DB | 1.10831 | 2.45

0.0336 | 1.000 0.126
0.0308 | 0.997 0.149
0.0304 | 0.997 0.157
0.0332 | 0.998 0.158

4th DB ]0.749324| 2.60
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Fig. 12 Comparison of the deformation estimation
equations with results of experiment and
numerical analysis : transverse shrinkage
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