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for the Bending of Plates with Primary Curvature
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Abstract

The induction heating is more efficient for a plate bending because of its easy
operation and control of working parameters compared with the heating by torch. In this
study, a more efficient method was proposed for the prediction of plate bending. The
existing analysis method using the axi—symmetric coil model could not handle the varying
temperature during the heating and the forming process for curved plates like a saddle or a
concave type curvature. The proposed method using some discrete steps in this study
could overcome these difficulties and show more accurate, reasonable results in
temperatures and deflections of flat or curved plates. This method is composed of
multi—disciplinary analyses such as an electro-magnetic analysis, a heat transfer ana!ysié
and a deformation analysis based on inherent strain approach.

¥Keywords: Induction heating{8%< Jt¥), Electro magnetic analysis(EXE  oi4l), Heat

transfer analysis(2& & 8H4), Inherent strain(Q2{YE E), Curved plate bending(RSE Z&)
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Fig. 1 The classification of coil shape
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Fig. 2 The models of single coil(5 stages
analysis) and double pancake coil(6 stages
analysis) used in experiments
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Fig. 3 The flow chart of simulator

Electro-magnetic Heat transfer

Material Properties Material Properties

Frequency Specific heat

F0i) (big ., 2zdiR)
Relative Permeability Density
(HISAE, %2 (2z, 2zHiRA)

Resistivity Thermal conductivity
(Bing, 2oy (EESH=» , REHIY
' X
Current density Convection coefficient
(MRUT) (IR A=, SA
2cHi)
InpLt efficiency
(2=8\)
AN =X gdg=dA

Fig. 4 Input parameters of coil and plate
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Fig. 5 Material properties of EMl analysis
Fig. 6 Material properties of Heat transfer
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heating coil

Table 1 The heating condition
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S1 19 8 56

S2 23 8 56

S3 30 8 56

Table 2 Comparison the results of analysis
with experiment(The highest temperatures)

=3E A =33 B EFENS
= i = X Xl
N e | [ em |G e W)
s1 264.58(325.54| 291.1 |195.12|216,94} 196.3 [135.17|134.46| 128.6
k=3 1 1.23 | 1.10 1 1.1 1.01 1 0.99 | 0.85
32 219.72(257.55| 228.2 |162.92|182.68| 161.8 | 80.37 |115.81| 109.4
uig 1 117 1.04 1 1.12 | 0.99 1 1.44 1.36
s3 178.99(180.09| 178.5 | 132.40{140.31] 136.6 | 92.85 | 94.25 | 89.4
HIg 1 1.01 1.00 1 1.06 1.03 1 1.02 1.07
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Table 3 Comparisons of results in curves
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