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A Study on the Welding Pressure of Billets in the
Extru-Bending Process of Hollow Tube

M. G. Kim and I. T. Jin

Abstract

The welding pressure in extru bending process is affected by the shape of welding chamber of
porthole die. It is very important to increase the welding pressure when the tube should be extruded
particulary from four billets of the materials, The high circumferential stress of the tube can make the
welding pressure increase during the extru-bending. In order to increase the circumferential stress, it is
necessary to make the billets pass through the narrow gap between the conical die and the conical plug.
This paper describes the welding pressure by the experiments and the analysis with the two types of the
chamber. One of them is the chamber between the flat die and straight mandrel, and the other one is the
chamber between the conical die and conical plug. The results of the experiments and the analysis shows
that the conical chamber makes the welding pressure increase by the effect of the reducing diameter of
tube and the welding pressure by the conical die and plug is stronger than the welding pressure by the
flat die and straight mandrel

Key Words : Extru-Bending, Porthole Die, Welding Chamber, Conical Die, Conical Plug,
Circumferential Stress
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Fig. 1 The principle of extru-bending process by the
difference of relative hole diameters of the

container
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Fig. 2 The photograph of the curved circular-tube with
fins extruded by extru-bending process
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(a) Conical die and plug (b) Flat die and mendrel
Fig. 3 Section inside the two types of chamber
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Fig. 4 The photograph of expriment device
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Fig. 5 The structure of chamber using the conical dies
and conical plug for the experiment

Fig. 6 The photograph of the conical dies and conical
plug for the experiment

Fig. 6& 47 A¥o] ALg¥ 939 volsh 953
zeime] WA e Ales o 8% Atk age
439 ol 2 etk £ el a7 47Y
98 14 93gTdod 4e e ok

A MIE SRR/ A 111 A6E, 20023/497



s

222 "ololot E=a2i oy

Dies Flat Die
Support Die, Hol

N [ A

d Container

Fig. 7 The structure of chamber using the flat dies and
straight mandrel for the experiment
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Fig. 8 The photograph of the flat dies and straight

mandrel for the experiment
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Fig. 9 The plasticine flow patterns inside dies
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Fig. 10 The surface patterns around the welding line
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Fig. 11 The initial end section of extruded products
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Fig. 12 The test device for the expansion of tube

Fig. 13 The results of the expanding test by the
compression into the hole using conical punch
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Fig. 14 The micro structure aound welding line of the
tube extruded by the conical die and conical

plug

Fig. 15 The micro structure around welding line of the
tube extruded by the die and straight mandrel
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Fig. 17 The deformed shape of the flat chamber
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Fig. 18 The pressure distribution in billt at the conical
and flat dies entrance
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Fig. 19 The deformed shape around the welding line
at the die exit
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Fig. 20 The velocity distribution in the deformed zone
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