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A Study on the Extru-Bending Process of the Angle Product
with ‘A’ Section Using Two Extrusion Billets
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Abstract

In the present study about extru-bending of angle product, the bending of extruded angle products with the ‘A’ section
and ‘717 section can be obtained using two extrusion billets by the hot metal extru-bending machine with the two punches
moving in the different velocity. The bending curvature can be controlled by the different velocity of billets through the
two-hole container. This paper describes simulations and experiments of extru-bending process that can make bending
during extruding by the difference of stem velocities. And they are applied to two kinds of dies, that is, one of them is
conical dies with symmetry A\’ section and the other one is conical dies with asymmetry “ 71 section. The results of the
forming simulation by DEFORM™.-3D and results of experiments show that the bending phenomenon at the die exit
during extrusion can be obtained with two extrusion billet by the two stems moving in the different velocity. And it was
known that it is possible to design the structure of conical cavity of extrusion dies and to control the curvature of product

through the simulation and experiment of extru-bending process.
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(b) curved’ 71’ section extruded product
Fig. 1 The Principle of extru-bending process by the
difference of relative velocity of the punches
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(a) ‘A’section (b)* 1’section

Fig. 2 The metal flow of extru-bending process using

two billets
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(a) The inlet of die

Fig. 3 The figure of ' A' section conical die

(b) The outlet of die

(a) The inlet of die
Fig. 4 The figure of ™1’ section conical die

(b) The outlet of die
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(a) symmetry 'A’' section

(b) asymmetry ‘71’ section

Fig. 5 The curved products by extru-bending process
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Fig. 6 The simulation of extru-bending process with-
out difference of punch velocity

Fig. 7 The simulation of extru-bending process by the
difference of velocity of punches
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Fig. 8 The simulation of extru-bending process with-
out difference of punch velocity



Fig. 9 The simulation of extru-bending process by the
difference of punches
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Fig.10 The photo of plasticine extru-bending machine
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(a) The inlet of die (b) The outlet of die
Fig.11 The figure of ‘71’ section conical die
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(a) symmetry

(b) asymmetry
Fig.12 The layout of a conical die
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(a) The inlet of die (b) The outlet of die
Fig.13 The figure of ‘71’ section conical die with
asymmetry
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(a) The Container

(b) The inlet of container (c) The outlet of container
Fig.14 The two-hole container with no difference of
hole diameter
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(a) The inlet of container (b) The outlet of container
Fig.15 The two-hole container with each different
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Fig.16 Extrusion stems with different velocity
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(a) 0.25 () 0.75 @1

(b)0.5
Fig.17 The simulation of extru-bending process by the

velocity difference of stems (mm/s)
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Fig.18 The relation of curvature and relative velocity
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Fig.19 The simulation of extru-bending process by the
velocity difference of stems (mm/s)
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Fig.20 The relation of curvature and relative velocity

(a) C-type

(c) L-type
Fig.21 Curved shape of ‘71’ section product

(d) S-type
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Fig.22 Curved shape of '™1' section product with
asymmetry
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Fig.23 The curved ‘A’ products with each different
curvature
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Fig.24 The curved ‘71’ products with each different

curvature
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Fig.25 The curved products of two Kkinds section
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Fig.26 The section of curved products of two kinds
with asymmetry
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