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A Study on the Application of Line Array Roll Set Process
to Shipbuilding Industry

D. S. Shim, D. Y. Yang, S. W. Chung, M. S. Han

Abstract
The line array roll set process, as one of many kinds of incremental forming processes, is a continuous process in which
a flat metal plate is formed into a singly or doubly curved plate through successive passes of forming rolls. It was found

that the curvature level of the formed plates in the previous study was well over the curvature required in shipyards. This
fact shows that the LARS method has considerable potential for shipbuilding applications. In a shipbuilding yard, hull
forming is an important fabrication process in which flat plates are deformed into singly or doubly curved plates. The
major purpose of the present study is to estimate experimentally the general applicability of the line array roll set process
for the manufacture of ship hull plates. In this study, the target shapes are selected through investigation of the shape
classification of ship hull plates that comprise a certain vessel. Forming processes for twisted shapes are analyzed with the
finite element method (FEM). Finally, the results of experimental work for two types of target shapes are presented.
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Fig. 1 Line array roll set system
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Fig. 2 Roll arrangement for twisting of plate

(b)In-line arrangement I (c)In-line arrangement I
Fig. 3 Three types of roll arrangements for
twisting of plate (FE simulation models)
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(b) Twisted plate
Fig. 4 Result of FE simulation (In-line arrangement I)
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(b)In-line arrangement I
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Fig. 5 Results of FE simulation
(left: before springback, right: after springback)
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Fig. 6 Finally formed shapes
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Fig. 7 Cross sections of formed shapes
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