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A study on the wel ding pressure of billets in the

extrusion bending process of hollow tube

Min-Gyu Kim

Department d Mechanical Engineering, Graduate School
Pukyong National University

Abstract

The wel ding pressure in porthole die extrusion is affected by the shape of welding chanber. It is very
inportant to increase the wel ding pressure when the tube is extruded particulary with foure billet of
the naterials. The high circunferential stress of the tube can nake the welding pressure increase
during the porthole die extrusion. In order to increase the circunferential 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 wel ding pressure by the experinments and the analysis with the two types of the chanber .
(ne of themis the chanber between the flat die and straight mandrel , and the other one is the chanber
between the conical die and conical plug. The results of the experiments and the anal ysis shows that
the conical chanber nakes the wel ding pressure increase by the effect of the reducing the dianeteres of
tube. On the base of the welding pressure the bending process for the circular curved tube and
rectangular curved tube with fins can be developed by the hot netal extrusion nmachine with the
different type of holes. The results of the experinent show that the circular curved tube with fins and
rectangul ar curved tube with pins can be forned by the extrusion process and that the curveture of the

product can be control led by the dianeter of container.



(bending), (cutting), (welding), (balting), (riveting)

(hydraulic forming)

(forward extrusion),
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Fig. 1 The photograph of experiment device
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Fig. 2 The structure of vertical extrusion device
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Fig. 3 The photograph of circular conica die with fin
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Fig. 4 The figure of circular conical plug with fin and rectangular multihoe
container with the same hde diameters

Fig. 4

, Fig. 4



- 10 -



2-1-4

|
—

-

Fig. 5 The figure of circular conical plug with fin and multi-hole container with
difference of hole diameters
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Fig. 6 The principle of bending process by the difference
of rdative hde diameers of the container
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Fig. 7 The photograph of the curved circular-tube with fin extruded by
extru- bending process

Fig. 7

Fig. 7
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Fig. 8 The photograph of the curved square-tube with fin extruded by
extru- bending process
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. Fig. 7
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Fig. 9 The reation between difference veocity and curvature
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Fig. 10 The structure of chamber using the conical dies and conica plug for the
experiment

Fig. 10
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Fig. 11 The photograph of the conica dies and conica plug for the experiment
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Fig. 12 The deformed shape o the conical chamber
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Fig. 13 The structure of chamber using the flat dies and straight mandre for the
experiment

Fig. 13
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Fig. 14 The Photo of the flat dies and straight mandrd for the experiment
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Fig. 15 The deformed shape of the flat chamber
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Fig. 16 The plasticine flow patterns inside two typed dies
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Fig. 17 The plasticine flow shape of diameters
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Fig. 18 The surface patterns around the weding line

Fig. 18
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Fig. 19 The frist end-section of extruded products

Fig. 19

. Fig. 19
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Fig. 20 The hdlow tube products

Fig. 20
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Fig. 21 The test utensl for the expansion of
tube
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Fig. 22 The results of the expanding test by the
compression in to the hole using conica punch

Fig. 22
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Fig. 23 - (a) First section

- 35 -



Fig. 23 - (b) Second section

Fig. 23 The micro stricture around welding line of tube extruded by the conical die
and conicd plug
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Fig. 24 - (b) Second section

Fig. 24 The micro stricture around wdding line of the extruded by the flat die and
straght mandre
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Fig. 23 Fig. 24
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Fig. 25 The pressure distribution in billet at the die entrance
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Fig. 26
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Fig. 26 The deformed shape at the die exit on the weding line
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Fig. 27 The strain rate distribution at th

e first stage of extrusion
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Fig. 28
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Fig. 28 The veocity distribution of the end stage of extrusion
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