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Development of Formulas to Predict Deformations
in Plate by Line Heating Method
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ABSTRACT: Although a great deal of research has been carried out to solve the plate forming problem and to improve the effectiveness and
productivity of the plate forming process, no practical way of automating the plate forming process has been proposed vyet. Since characteristis
of heating machines may vary, it is necessary to investigate the thermal deformation characteristics of the heating machine that will be used in
the automation system its characteristics may be modified as new information about thermal deformation by heating becomes available. In thi
paper, experiments for line heating have been carried out to calculate the formula of predicting thermal deformation due to line heating wilh
varying affecting parameters, and numerical study has been carried out to produce data beyond the range where a line heating test s
impractical. Formulas of predicting transverse distortion and shrinkage have been proposed and derived, based on the present experimental ani
numerical works.  This paper also illustrates how the formula has been modified as new experimental data are added.
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Fig. 2 Displacement measuring
Table 1 Condition of experiment
Heat source LPG
LPG pressure 1.7 kgf/cm’
Oxygen pressure 4 kgf/cm’
Distance between torch tip
50 mm

and plate surface
Torch tip number 1000
Cooling method Air cooling
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Table 2 Test models and conditions
Case Model  Thickness Velocity No. of
number (mm) (nm/ min) specimens
T9-1 9 400 3
T9-2 9 500 3
T9-3 9 600 3
T12-1 12 400 3
EXP-1 T12-2 12 500 3
T12-3 12 600 3
T15-1 15 400 3
T15-2 15 500 3
T15-3 15 600 3
T9-4 9 300 1
T9-5 9 350 1
T9-6 9 440 1
EXP2 T12-4 12 300 1
T12-5 12 350 1
T12-6 12 430 1
T15-1 15 350 1
T15-2 15 800 1
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Fig. 6 Comparison of angular distortion between experimental

and numerical analysis results
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Fig. 7 Comparison of transverse shrinkage derived based on
the results of EXP-1 and numerical analysis
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Fig. 8 Comparison of angular distortion derived based on the
results of EXP-1 and numerical analysis
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Fig. 9 Comparison of transverse shrinkage derived based on
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0.060 T
| == * EXP-1
205 2= 27 0 N O FE&na
— D040 | o 4 D‘\Er ----- Ea.(3a)
h=] L A O EXP-2
B 2035 s o Eq.(3b)
5 0030 =
E 0.026 3 »
A 0.020
5 0.015 | 3
=
2 0.010
* 0008 |
0.000 . k -
0 B0 100 150 200

Heat Input Farameter, g

Fig. 10 Comparison of angular distortion derived based on
the results of EXP-1, EXP-2 and numerical analysis
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