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Development on Steel Pipe for Hydroforming by Roll Forming Analysis

B.Y. Lee, J. R. Cho, Y. H. Moon , B. H. Song and J. H. Park

Abstract

In the roll forming process, a sheet or strip of metal is continuously and progressively formed into a desired cross-
sectional profile by feeding it through a series of forming roll. Accordingly, it is important to maintain the material
properties of the initial sheet and deform uniformly during the roll forming. The roll forming process was estimated in
consideration of some factors such as material properties, strip thickness, roll diameter, roll velocity, and the deformation
of the material that influence the forming length. The hydroforming technology has been recognized as a new technique
in manufacturing industry, especially in automotive industry. The formed pipe in used in hydroforming process is
manufactured by the roll forming. The formability during hydroforming is very sensitive to the state of pipes which are
made by roll forming. Particularly the amount of hardening during roll forming affects the formability. Therefore, it is
necessary to design the optimum roll flower to reduce the local hardening. In this paper, optimum rol! flower which has
uniform strain distribution through sheet width was obtained by comparing strain distribution in various roll flower. Finite
element analysis(FEA) is performed to estimate the strain distribution related to hardening by roll forming. A numerical
analysis is carried out by SHAPE-RF.
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Fig. 1(a) Location of stands from pass 1 to pass 16
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Fig. 1(b) Modelling of the roll forming process
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Table 1 Mechanical properties and running condition

Material POS HF370
E(MPa) 203395
TS(MPa) 370.20
YS(MPa) 288.51
Poisson's ratio 0.3
K(cal/emsC) 0.142
Friction factor 0.15
Initial angular velocity(MPM) 50
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Fig. 3 Thickness distribution with pass
(Conventlonal roll flower)
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Fig. 4 Thickness distribution with pass
(New roll flower)

Fig. 5 Total effective strain distribution with node
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Fig. 7 Comparison of tensile strength between

conventional roll flower and new roll flower

3

— 33—

¢ 1M N W L 0 @ o B 0 00 HE W 13 14 150 160 17 180
Pustion a1 a weld{'}

Fig. 8 Comparison of elongation between
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