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Trend of Numerical Simulation in Metal Forming

Takashi Ishikawa

Synopsis

The role of the simulation in the metal forming is to shorten the time and cost of trial and error in the stage of a process design

and a die design on a computer. The fast progress in computer makes it possible to analyze complicated problems and non-visible

phenomenon can be solved in detail now. Two or more physical phenomena of nonlinear problems, so-called multi-scale or

multi-physical problems are also beginning to be tried to simulate. The simulation is an important and effective tool in metal
forming. Applications of simulation for prediction of microstructure in hot forging, prediction of ductile fracture and prediction of
transcription of roll surface in skin pass rolling are introduced. Trend of numerical simulation in metal forming is described.
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Fig.2. Calculated results of metal flow in forging of
helical gear".
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Fig.3. Calculated results of metal flow in forging of cross joint®.
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Fig.4. Calculated results of metal flow in thread rolling of screw.
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Fig.5. Calculated results of metal flow in ring rolling.
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Fig.6. Image chart of VLS modules®.
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Fig.7. Calculated results of VLS®.
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Fig.8. Comparison between calculated and experimental
results®.
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Fig.9. Calculation of damage value in Mannesmann piercing®.
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Specimen

(a)Calculation condition

Fig.10. Calculation of shearing process'®
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(b)After rolling at reduction of 6%

Fig.11. Deformed micro analysis mesh at the exit of roll gap in skin pass rolling™.
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