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An Upper bound Analysis of Metal Forming Processes by

Nodal Velocity Fields using Shape Function

Young-Ho Kim" , Won-Byong Bae® , Jae-woo Park™

Abstract

The velocity fields can be composed by nodal points using shape function. Forging load

and deformed profile are obtained by minimizing total energy consumption rate which is

function of unknown velocities

distribution can also be investigated at the deformation profile.

at each nodal

points. The wvelocity and streamline

The effectiveness of

proposed method in this paper is demonstrated by copmparing with those of FEM and

experiment,

that is the results of upset forging problem. Obtained results are compared

with FEM and experiment. and and fairly good agreement is found between them.
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(a) Moving both upper die {(b) Moving only upper die
and lower die

Fig. 1 Boundary condition for upset forging
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Fig.2 Algorithm difference between UBET
and this paper
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Fig.4 Quadratic velocity discontinuity
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Table 1 Variable value of nodal points

I *BT'* &t e ; Moving both upper die
| and lower die
rv%i/q
[ z
! nodal points| r- direction velocity | z-direction velocity |
1 | 0 0
2 X (0]
3 X (6]
4 X O
5 X (6]
6 X O
7 (6] (0]
8 0. ‘ 0 ,
X : unknown variable
O : known variable

. Moving only upper die

nodal pl)]i\ts [ r-direction_velocity [ z-direction velocity |
1 0 0
2 X 0}
| 3 x o} |
4 x X
5 X o)
6 X o}
7 O (0]
8 o x
i X 1 unknown variable ‘
O

known variable
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Fig.5 Variation of forging loads according to stroke for

the same friction conditions of upper and lower die
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Fig.6 Minimization processing by F.T.M
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Fig.7 Burging profile for the same friction conditions

of upper and lower die
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