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Analysis of Axisymmetric Closed-Die Forging Using UBET

Dong Won Kim, Heon Yeong Kim and Su Jung Shin
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Abstract

The upper bound elemental technique (UBET) is used to simulate the bulk flow characteristics
in axisymmetric closed die forging process. Internal flow inside the cavity is predicted using a

kinematically admissible velocity field that minimizes the rate of energy consumption. Applica-

tion of the technique includes an assessment of the formation of flash and of degree of filling in

rib-web type cavity using billets with various aspect ratios. The technique considering bulging

effect is performed in an incremental manner. The results of simulation show how it can be used

for the prediction of forging load, metal flow, and free surface profile. The experiments are

carried out with plasticine. There are good agreements in forging load and material flow in cavity

between the simulation and experiment. The developed program using UBET can be effectively

applied to the various forging problems.
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Table 1 Specification of plasticine forming

machine
Load capacity 2000kg
Ram stroke 300mm
Loading plate diameter | 240mm
Column interval 320mm

Motor single-phase 200W

Ram speed

0-80mm/min

I
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40

—~H<—-—4

Fig. 4 Dimensions of die and workpiece
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Fig. 5 Schematic diagram of experimental equip-
ment
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