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Prediction and Design of Edge Shape of Initial Strip for Thick Tube Roll
Forming using Finite Element Method
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Abstract

Increasing demands for Electric Resistance Welded pipes of high quality with thick wall require close investigations
in edge deformation by slitting, strip deformation during break down forming, and difference of circumferential length.
In order to obtain good quality of a welding zone, it is necessary to predict the edge shape of the initial strip. The
modeling of the multi-pass thick tube roll forming process with rigid plastic finite element method and the edge shape
prediction of an initial strip with 2nd-degree polynomial regression method are presented. Edge shapes of initial strip
have been analyzed by the finite element method and designed by the regression method to satisfy the requirements in
target fin pass. It is concluded that the proposed edge design method results in optimal edge shapes sat.sfying the design
requirements.
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Fig. 1 Sequence of roll forming process for thick tube
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Table 1 Mechanical property of materials
Specimen 1 Specimen 2
FERE
(Mpa) 198.9 316.1
FrE-SE | 7=5002(F+00044f" | 7=837.9( +0.0119P2
(Mpa)

Table 2 Conditions of simulation

Case 1 Case 2
Fo] X 273 (mm) 165.2 267.4
6(t/D :3.6%) | 10(t/D:3.7%)

27) &2 57 (mm)

10(t/D : 6.0%)
16(/D : 9.7%)
20(/D: 12.1%)

16(t/D : 6.0%)
26(U/D : 9.7%)
32(/D: 12.0%)

Z 92 11 11
%3+ 71 2](mm) 680 1100

g £%(m/s) 0.1(assumed) | 0.1(assumed)
ulZd 0.2(assumed) | 0.2(assumed)
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(b) The final fin pass of Case 2(D : 267.4mm)

Fig. 12 Simulation results of edge shape for final fin pass
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