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Two-Dimensional Thermo-Viscoplastic Finite Element Analysis of Free Forging
for Large Ingot Considering Internal Contact Treatment on One Deforming
Body
C.Y.Park and D.Y.Yang
Department of Mechanical Engineering, KAIST

ABSTRACT

Internal contact scheme between two free surfaces on one deforming body has
been proposed by using the penalty method. It has been imposed to be internal
boundary condition on two-dimensional thermo-viscoplastic finite element method so
as to analyze one deforming body, which has two free surfaces penetrating each
others. Analyses of side pressing with a circular void and a inclined elliptic hole have
been carried out in order to verify the proposed contact scheme. A finite element code
imposed internal boundary condition has been applied to two-dimensional analysis of
free forging of large ingot with a void. Through the analysis, effects of working
parameters in order to consolidate voids have been investigated.
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Fig.3 Mesh system before contact (a), mesh of contact state(b) and effective strain distribution(c)
in the cylinder with center hole.
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Fig.5 Initial mesh(a), mesh of contact state(b) and effective strain distribution(c)
in the cylinder with elliptic hole(e=0.916)
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Fig.4 Normalized pressure from the center Fig.s. Distance variation of two center node
to interface tip on the contacted surface with respect to friction factor

-108 -



