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Development of Deformation Predicting Model
for Line Heating of Steel Plates

DONGYONG LIM*, JOOSUNG LEE*
*School of Transportation Systems Engineering, University of Ulsan

KEY WORDS: 2}3 ${(angular distortion), ZH% (curved plate), , ¥ 3 oS X Hlmodel for predicting deformation), 147} H(line
heating), GEF% 4] thermo elasto-plastic analysis)

ABSTRACT: This paper is concerns with the development of the formulae to predict deformation of curved plate due to line heating. For
this purpose thermal elasto-plastic analysis has been carried out for both flat and curved plate models with varying parameters which
affect the result of line heating. based on the results of numerical analysis, the formulae for predicting angular deformation has been
derived through the regression analysis, which. It has been seen that the present model well agrees with the numerical analysis results

and can reflect the curvature effect of plate to be heated. This paper ends with some comments on this formulae.
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(1)e714, p : surface heat flux (cal/mm

2, sec
: Q .y : Effective thermal Power (cal/sec)

A : Unit heat input area (mm®)
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Table.1 Analysis model
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MONELNAME | =& :
( mm ) ( mm/min )
Al 12 700
A2 oo 15 600
A3 18 500
Bl 12 700
B2 5000 15 600
B3 18 500
C1 12 650
c2 4000 15 550
Cc3 18 450
DI 12 600
D2 3000 15 500
D3 18 400
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Fig.9 Deformation in z-direction for model Al
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Fig.10 Deformation in z-direction for model D1

Fig.12 Deformed shape for D1

Table.2 Result of thermal elasto-platic analysis

ALF Al
MONEL | 57 | &% _ Qg ¢
NAME | (mm) | (mm/min) | (9= el ) | (10 rad)
Al 12 700 8.451 1.963
A2 15 600 6.532 1.442
A3 18 500 5.444 1.258
Bl 12 700 8.451 1.650
B 15 600 6.532 1.527
B3 18 500 5.444 1.201
Cl1 12 650 8.772 1.735
2 15 550 6.821 1.476
3 18 450 5.738 1.301
D1 12 600 9.129 1.742
D2 15 500 7.156 1.463
D3 18 400 6.084 1.451
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Fig.13 Angular distortion of analysis model
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