S FLFEAA 218 A 115 (200403 11 Y)

Journal of the Korean Society of Precision Engineering, Vol. 21, No. 11, November 2004.

0

dLd FetRLs|Mof of 3t IJ_JJEH
siAolM BAH AAlZ Siah Sare

g, o{&8H, AL’

Hybrid Method for Updating Geometry in Non-steady State Metal Forming
Analysis by Rigid Plastic FEM

Young Choi”, Hongtae Yeo®, Kwando Hur’
ABSTRACT

The volume of the metal is not changed for the plastic deformation. For metal forming simulation, rigid-plastic FEM
codes are widely used. Updating geometry using Euler method in the simulation, the volume loss is occurred. In this
paper, hybrid method is introduced to perform a more accurate simulation reducing computation time. In the proposed
hybrid method, RK2 method is used for geometry updating at first time step and after the boundary condition of the node
is changed. At the others, Adams-Bashforth or theta method is applied to update geometry. The results show that the
simulations of upsetting and side-pressing can be performed within 0.02%.

Key Words : Geometry update(3 473 41), Rigid plastic FEM(7d 44 #8924 9), RK2 method(22F &1 2] FEMR),
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U, Ua
Current time step Next time step
] | Time
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Temporary position Updated position

(A= %At , Ralston method)

1) Calculation of 4, at the current time step, time ¢
2) Geometry update to the temporary position,

X .o=x FuAL

t+al”

3) Calculation of u,, ot the time, ¢+ Af’

U —U
Af
5) Geometry update for next time step, ¢+ At

4) Calculate of acceleration 5 =

Fig. 1 RK2 method for geometry updating
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Fig. 2 Multi-step method for geometry updating
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First step :
Geometry update by RK2 method.

Other steps :
Geometry update by Adams-Bashforth's
or theta method.

A free node is contacted.
(Boundary condition is changed.)
Geometry update by RK2 method.

Other steps :
Geometry update by Adams-Bashforth's
or theta method.

Fig. 3 Hybrid method for geometry updating
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o Fig. 5 Volume change during the pure rotation of one
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Fig. 4 Model for the pure rotation of one element
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Fig. 7 FE-model for the upsetting of solid billet
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Fig. 8 Volume change during the upsetting of solid billet
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Fig. 10 Volume change during the side-pressing
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Fig. 11 Distribution of volume change at 60% reduction of the side-pressing
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Table 2 Computation times of the side-pressing

Method Time [sec]
Euler (4 ~=0.1) 146
RK2 (4 1=0.1) 238
RK2 (4 £0.2) 166
RK2AB2 (4 =0.1) 160
RK2AB3 (4 +0.1) 154
RK2THETA (4 =0.1) 160
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