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Establishment of Bending Analysis Technique on the Extrusion
of Aluminum Alloy

Soon-jong Yang®, Han-ho Choi*, Beom-soo Kang**, Sang-rock Lee***

ABSTRACT

Two angle-shaped extrusions have been studied in order to analyze the bending effect of the extruded
product using the three-dimensional rigid-plastic finite element method. The velocity distribution at the
outlet becomes the source for the construction of the bending configuration of the final product, in which an
analytic scheme has been developed for the description of the bending. A systematic approach presented
here appears to have sound agreement with the experimental result, and has been applied to a large extru-
sion of aluminum alloy.

Key Words : extrusion(%}%), bending effect(3% &), rigid-plastic finite element method(%d4d fr&84m),
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PRODUCT

Fig. 1 Flat die extrusion of channel section
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A
where, k; =, Ar = At Ay T A+ = Y4
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(Fig. 2(a)).

(b)

Fig. 2 Generation of a new element plane;
(a)Mean normal vector of a new element plane,
(b)Projection of nodal points
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[ 30 rigid-plastic FEM Analysis
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Fig. 3 Flow chart of the bending analysis scheme
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Fig. 4 Orifice configuration of extrusions;
(a)Angle section, (b)Channel section
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Fig. 5 Initial mesh preparation for the FE analysis of;
(a)Angle section, (b)Channel section

(a) (b}

Fig. 6 Velocity distribution at orifice
(a)Angle section, (b)Channel section

(a) (b)

Fig. 7 Deformed configuration of bending;
(a) Angle section, (b) Channel section
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Table 1 Property of plasticine

Components CaC0,(50-60%), MgCO,
Mineral, Fe-Si
1.8-1.92

0.24 Keal/Kg €

specific Gravity

Specific Heat

Heat Conductivity | 0.6 Kcal/mh €

Hardness Hy15(24 )
Bulk Modulus 675,000 psi
(475 Kg/mm?)

(a) (b)

Fig. 8 Bended configuration in extrusion experiment (The
bending-deformed shapes are shown at the initial stage
of extrusion process);

(a)Angle section, (b)Channel section
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Fig. 9 Sectional dimensions of the large aluminum alloy extrusion
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Fig. 10 The location of extrusion orifice in comparison with
container
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Fig. 13 Initial mesh preparation for Finite Element analysis
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