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Hot Metal Extru-Bending Process for Curved Aluminum Tube
Products with Circular or Rectangular Sections

D.Y.Park and 1. T. Jin

Abstract

The bending phenomenon has been known to be occurred by the difference of velocity at the die exit. The difference of
velocity at the die exit section can be obtained by the different velocity of billets through the multi-hole container. The
difference of velocity at the die exit can be controlled by the two variables, the one of them is the different velocity of
extrusion punch through the multi-hole container, the other is the difference of hole diameter of muliti-hole container. In
this paper the difference of hole diameter is applied. So it can bend during extruding products because of the different
amount of two billets when billets would be bonded in the porthole dies cavity. And the bending curvature can be
controlled by the size of holes. The experiments with aluminum material for the curved tube product had been done for
circular or rectangular curved tube section. The results of the experiments show that the curved tube product can be
formed by the extru-bending process without the defects such as distortion of section and thickness change of wall of tube
and folding and wrinkling. The curvature of product can be controlled by shape of cross section and the difference of
billet diameters. And it is known that the bonding and extruding and bending process can be done simultaneously in the
die cavity by the experiments that rectangular hollow curved tubes could be extruded by porthole dies with four different
size billets made of aluminum material. And it shows that bending phenomenon can happen during extruding with for
different billets from the analysis by DEFORM-3D.

Key Words : Bending Process, Extrusion Process, Extru-Bending Process, Multi-Hole Container, Rectangular Curved
Tube, Circular Curved Tube
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Fig. 1 The figure of extru-bending process
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Fig. 3 The photo of extru-bending product
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Fig. 4 The photo of conical die cahmber part

2.2 dEIEY oY ZHolY

Fig.55 7t2x A&7} zZ+7F 21gm¢]l A A2+
S 7HAe FRAEY dE3dHEd AHE
H 28L HoFe Azloez F39 YEH

ESTAATE T4 FHORE o]FoA HAE FE
o t&=FHol. FHY AR= SI6LIFE ARE
AEE SholFl SEEG e % o4E B¥E
Az, gt &S WA ERTh. Fig.62
LEGAE A= FHAESY A8 Ae&d &
YL RoFE Ao AzZty F¥E T vlstA
2 YFREH E77A 57 EHOE o]Folx
ohj_.

¥

Fig. 5 The photo of square conical die

Fig. 6 The photo of circular die

Fig. 7 The photo of rectangular conical die

Fig. 8 The photo of multihole container with conical

plug
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Fig. 9 The photo of multihole container with re-
ctangular conical plug

Fig. 12 The photo of the circular curved tube product
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Fig. 15 The relation of curvature and different

diameter

Fig. 13 The photo of the rectangular curved tube
Product

Fig. 16 The relation of curvature by cross section
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Fig. 19 The result of simulation by rectangular Fig. 20 The result of simulation by rectangular
curved tube curved tube
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