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Proposal of Method to Decide Heating Condition on Forming Arbitrary Shaped Plate by Line Heating

by Koji Shingaki

Abstract

Forming of steel plate by line heating is the technique that uses residual deformation when steel plate is heated by using gas
burner etc. This technique is used forming plates of the ship hull frequently. It is one of the techniques that automation is difficult
because its deformation is complicated, and it is difficult to predict it. The deformation includes four kind of inherent deformation,
and is influenced by heating area and order, cooling method etc. This makes its automation difficult. These inherent deformations
which consist of inherent strain, in other words, plastic strain that remained after line heating. In this study, Inherent strain
distribution that is necessary to make arbitrary shape from flat shape is calculated by using FEM elastic analysis, and it is changed
into simple to be approximate it by residual deformation by line heating. Next, combination of heating condition that approximates
it is chosen from inherent deformation database of line heating. Its precision is verified by using FEM thermal elastic-plastic
analysis, and method of choosing heating condition is not made is examined.
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(3) Twist shape
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Fig.2 Analytical model for FEM elastic analysis.
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Fig.3 Principal strain computed by FEM.

+ [+ B a G u A e R R i | B PR B EY e B B B
-+ f - | | R P e B B A B A P B
1 T | B P e PR B P S
[ | XX e X % <
f = X X X <
: | e X % [
} . | X o X = [ [
] |4+ | [ XX XX X x| x
+ ] EE|= | B N R B B B B
A A R D oo [ < X T X
MAX 4.28 X 10% MIN -4.09 X 10~ MAX 4.28 X 104 MIN 3.08 X 104 MAX 4.36 X 10> MIN -4.36 X 10~

(1) Saddle shape (2) Bowl shape (3) Twist shape

Fig.4 Principal curvature computed by FEM.
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(c) Distribution of coordinate in
z-direction of target shape

Fig.10 Distribution of displacement in z-direction of computed shape and target shape.
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