FFEHE Y 973 A 908 =23 ppd0~4

oY FERAYOAM H|ASMEHo| BF BT AT
A Comparative Study for Incompressibility of Rigid Plastic
Finite Element Method

oAb (FA Y ieh)), 2E N (slFe), W (FAkd) . Zod B (3Ak)
S.J. Lee(Gradurate School Pusan Nat’l Univ.),
J.R. Cho(Korea Maritime Univ.),
W.B. Bae(Pusan Nat’l Univ.), Y.H. Kim(Pusan Nat’l Univ.)

Abstract

The governing functional in plastic deformation has to satisfy the incompressible condition.
This incompressible condition imposed on the velocity fields can be removed by introducing
either the Langrange multiplier or the penalty function into the functional. In this study
two-dimensional rigid plastic FEM programs using by Lagrange multiplier and penalty
function are developed. A compression of cylinder and a spike forging are simulated to
compare the data of loads, local mean stresses and reductions of volume.
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Workpiece material Al2024.ANSI1015
Flow_stress o B T ) e e T ()
Incremental
Process definition Isothermal
Axisymmetric
lteration controls Newton~-Raphson
Velocity convergence error limit st
Force convergence error limit [N
Penaity_constant 541075, 510°7
Die control Punch speed l 0.1(mmv/sec)
um abject data friction_condition m=0.15, m=0.7
) ! step size oo 001
Simulation condition
totai mesh number 9

Table.l Process condition for upsetting FEM analysis

(b}

Fig. 2 Deformed mesh at the 80% height reduction
with (a)penalty function (b)Lagrange muitiplier
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Load(KN)

Reduction of Volume(%)

Reduction of Volume{%}

DEFORM

Reduction of Heght(%)
Fig. 3 Comparation of computed upetting load with
height reduction (ANSI015, m=0.13, o

Reduction of Height(%)
Fig. B Comparation  of computed  volume  loss for
upsetting with height reduction (ANS$11013, m=0.15, 0.7}

K=5"10°7

s K=5*10%5

Reduction of Height{%)

Mean Stress(MPa}

Reduction of Height%)
Fig. 4 Comparation of computed local mean stress with
height reduction (ANSI1015, m=0.15, 0.7}
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Reduction of Volume{%)

Reduction of Heightt%)

Fig. 6 Comparation of computed volume loss for
upsetting with height reduction when time step is 001
(ANSI1015, m=0.15. 0.7)

Fig. 7 Comparation of computed volume loss for
upsetting with height reduction between the different
Penalty Constants(K) (ANSII015, m=0.15, m-0.7



