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Design of intermediate shape
in line array roll set (LARS) process

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

Abstract
For the effective manufacture of doubly curved metal plates, a line array roll set (LARS) process is proposed. The
suggested process utilizes a pair of upper and lower symmetric roll assemblies. In the process, the initial plate is
progressed into the final shape in a stepwise or pathwise manner according to the basic principle of the incremental
forming process. In this work, the intermediate shape which is closest to a final shape is proposed to fabricate the desired
shape effectively in design of forming schedule. The intermediate shape has homogeneous curvature in a longitudinal and
transverse direction so that it can be fabricated easily without complicated controls of rolls in the roll set. The method of
approximation using genetic algorithm is proposed and applied to some actual ship hulls to evaluate the efficiency of the

algorithm,

Key Words : Incremental forming process, ship hull plates, curvature
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Table 1. Parameters in GA

Parameters Value
Crossover rate 0.8
(one point crossover)
Mutation rate 0.01
Number of population 100
Max. number of 1000

generations

Selection roulette wheel selection
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Fig. 4 Test shapes for the verification of the
proposed algorithm

Table 2. Test results

PrPr
Examples Approximated (a) Final shape 1 and its intermediate shape
shape (p, =5532mm, p, =4637mm)
Concave 1 3000/5000 3005/5010 :
Concave 2 2000/10000 2015/10020
Saddle 2000/-10000 2003/-10016
average CPU time 15sec.
Computer spec.: Pentium 4, 2GB memory (b) Final shape 2 and its intermediate shape

(p;y =3789mm. p, =6956mm)
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Fig. 6 Forming results (intermediate shapes).



