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Development of Automated Press Working System for Plate Forming

by Shota Tsuboi

Abstract

In the shipyard, steel plates are bent various forms. The bending process is divided into two processes, namely, press working
process and line heating process. Firstly, plates are roughly bent in the press working process. Secondly, complicated shapes are
formed in the line heating process. These processes strongly depend on the experience of skilled workers because the bending
procedure is very complicated. Therefore, the bending process has some problems that the differences are generated on the final
shape or operating process. These problems may affect later process such as block assembling process.

In this study, the following problems are mainly discussed. Firstly, “real press line” is introduced to replace “curvature line”.
“Real press line” is marked on the plate to be pressed and its length is the same as the length of press head. By using “real press
line”, the quality of press work becomes independent of ability of the worker. So, the development of press method using “real press
line” is considered to be useful. In the bending process using “real press line”, precise deformation database is necessary. Then, in
this study, the press simulation method based on FEM elastic plastic analysis is developed. The deformation mainly includes four
kind of inherent deformation, and is influenced by press area and loading condition. This makes the automation of press work
difficult. These inherent deformations which consist of inherent strain, in other words, plastic strain that remained after press

working. Hence, in this study, the database of these four kinds of inherent deformations, as described here is created.
And it is also necessary to build a system to make arbitrary shape from flat plate. So, combination of loading condition is
chosen from inherent deformation database of press working to form the objective shape. Its precision is verified by using FEM

elastic-plastic analysis.
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(a) Saddle shape

(b) Bowl shape

Fig.13 Objective shape in this study.
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Fig.14 Principal curvature computed by FEM
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(a) Objective shape (b) Simulated result

Fig.15 Distribution of in z-direction of saddle shape.

(a) Objective shape

(b) Simulated result
Fig.16 Distribution of in z-direction of bowl shape.
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