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An Algorithm on Determination of Process Parameters
for Roller Bending of Curved Shell Plates

Cheolho Ryu™, Jang Hyun Lee" and Jong Sung Yoon®
Dept. of Naval Architecture and Ocean Engineering, Inha University”
Abstract

This paper presents how to approximate an optimal shape of roll bending process in the
fabrication of a curved shell plate. The roll bending process usually makes the cylindrical or
conic shape from an initial flat plate. It means that the final shape is developable or its
surface representation has zero Gaussian curvature. The fabrication shape is important in
order to find process parameters of roll bending. An optimal concept is used to determine
the developable fabrication shape which is in the closest proximity to the design surface or
the given shell plate and is subject to developability. The results and the efficiency of this
algorithm are evaluated by applying to some shell plates. Furthermore, the fabrication
shape will be fundamental information for other process parameters of roll bending such as
the vertical displacement of the center roller and the rolling directions.
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2EBIQUCt. Fig. 2 I Fig. 3 = (Model 1)1t developable surface for Model 1

(Model 2)0i CHEt &2 2 H+E IR Its
AL BHE 20 =1 UCH Table 2 2FH A&
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Table 1 Control parameters in DE

Order ND SF CR NP

2 6 0.7 1 150

3 10 0.7 1 300

4 15 0.7 1 350
Order: Order of polynomial surface \n--\\\\ . T
ND: Number of design variables e 15'00'T“"1;'00‘ "";; T 3

SF: Scale factor or weight in DE )
{(b) Approximated developable surface

Fig. 3 Design surface and approximated
developable surface for Model 2

CR: Crossover constant in DE
NP: Number of populations in OE
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(b) Approximated developable surface
Fig. 4 Design surface and approximated
developable surface for Model 3

Table 2 Test cases for singly curved shell plates

Order Model 1 Model 2
CPU 2 0.73 0.93
Times 3 5.09 6.39
(sec) 4 19.34 13.84
Mean 2 4,42 1.60
Errors 3 3.29 1.51
{mm) 4 1.78 0.31

Table 3 Test cases for general curved shell
plates

Order Model 3 Model 4
CPU 2 0.88 0.52
Times 3 6.89 5.49
(sec) 4 23.55 15.72
Mean 2 13.53 13.73
Errors 3 12.45 12.54
(mm) 4 10.79 12.31
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(b) Approximated developable surface
Fig. 5 Design surface and approximated
developable surface for Model 4
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