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A Study on the Forming Characteristics of Flange Using Pipe
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Abstract
This study is aimed to find out the optimal forming conditions by comparing and analyzing material flow, deformation
pattern, and a forming load through rigid-plastic FEM for a flange using pipe. Flanges are widely used for various

purposes as connectors of industrial steel pipes which are manufactured by drawing process. The forming feature of flange

was reviewed through both heading process and radial extrusion process in a cold working condition. As a result of

simulation, the shape of flange can not be made by heading process, but made by radial extrusion process. The effects of

design factors, such as gap-height, die-corner radius, and frictional factors on maximum forming load and deformation

pattern are investigated for radial extrusion process.
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Table 1 Design Parameters used in heading process

Parameters Values
Flange thickness(t) 5.85,7.85,
8.85, 9.85(mm)
Die radius(r) 1, 3, 5(mm)
Friction factor(m) 0.05, 0.10, 0.15
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Fig. 2 (a) Deformation patterns of heading process
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Fig. 2 (b) Effective strain(left) and velocity vector
plots(right)
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d : blank diameter
D : outside diameter
H : blank height
hg, : punch stroke
r : die-corner radius
s : gap-height
G(Face spot) : existence or nonexistence
Fig. 5 Die Geometry used in radial extrusion

Table 2 Design Parameters used in radial extrusion

Parameters Values
Face spot existence,
nonexistence
Gap height(s) 5.85,7.85,
8.85, 9.85(mm)
Die-corner radius(r) 1, 3, 5(mm)
Friction factor(m) 0.05,0.10,0.15
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Fig. 6 Comparison of deformation patterns for various
die corner radius with face spot
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