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A Novel Technology of High-Frequency Induction Heating-based Forming
for a Thick Steel Plate
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Fig. 1 The mesh shape for electromagnetic-thermal
coupling analysis of high-frequency induction
heating.

A

ine. LineE LineD LineG LineB Line,
[x=Smm)  (=100mm) [(=200mm) (v=300mm) (x=4O0mm) (x=455mm)

Fig. 2 Workpiece plate overlapped with exterior of

triangular heating region.
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Fig. 3 Two different heating paths for triangular heat-
ing-based forming; (a) zigzag type (Case A)
and (b) fan-shaped type (Case B).
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Fig. 4 Numerically calculated distributions of perma-
nent deformation in the z-axis for the work;
zigzag-type triangular heating at representative
elapsed times of (a) 10 s, (b) 60.4 s and (c)
200 s after turning the high-frequency in-
duction-heating power on, and fan-shaped tri-
angular heating at representative elapsed times
of (a) 15.4 s, (b) 245.8 s and (c) 400 s after
turning the high-frequency induction-heating
power on.
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Fig. 5 Photographs of SS400 plates by high-frequency
induction-based triangular heating by means
of (a) zigzag-type and (b) fan-type heating
patterns.
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Fig. 6 Comparison of vertical displacement for zig-
zag-type triangular heated SS400 plates ob-
tained by FE-analysis and actual experiment.
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