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A Study on Central Bursting Defects in Forward Extrusion
by the Finite Element Method

T. H. Kim, J. H. Lee, H. H. Kwon, B. M. Kim, B. S. Kang, J. C. Choi

ABSTRACT

According to the variation of hydrostatic pressure on the central axis of deformable material,
the V-shaped central bursting defect may be created in extrusion or drawing processes. The
process factors which affect the generation of defects are semi-angle of die, reduction ratio of
cross-sectional area, friction factor, material properties and so on. The combination of these
factors can determine the possibility of defect creation and the shape of various round holes
which have been created inside already. By the rigid plastic finite element method, this paper
describes the observations of change in shape of round holes with process conditions such as
semi-angle of die, reduction ratio of cross-sectional area and friction factor at the non-steady
state of axisymmetrical extrusion process when the round hole is already existed inside the
original billet, Also, the effects of process factors are investigated to prevent the possible
defects.

Key Words : finite element method, forward extrusion, central bursting defects, internal hole

NOTATION

7, @ : functional B : strain rate - nodal velocity matrix
) : variation D : flow matrix
VvV volume N matrix of shape functions
o . effective stress t . traction vector
& : effective strain & : tolerance of convergence
¢ : effective strain rate m : friction factor(0<m=<1)
K : penalty constant o . semi-angle of die
ti . prescribed surface traction R : reduction ratio of cross-sectional area
Sr: a part of surface prescribed surface om : hydrostatic pressure

traction Yo : initial yield stress
v vector of nodal velocities
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Fig. 3. Non-steady extrusion process. (a=15°, R=50%, m=0.2)
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