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Application of Advanced Numerical Simulation Technology in Plastic Working
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Dr. Yasushi MAEDA

The recent advancement of computer technology has enabled the application of numerical simulations to
practical problems in plastic working. Particularly, applications to large-scale, complex problems are
becoming feasible. However, many problems remain unsolved in the surface properties of plastic working,
the transformation of microstructure during plastic working and the effect of the microstructure on plastic
formability. These are the applications expected to be developed in the near future. This paper describes
examples of these applications and points out possible future work.
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Fig. 1 Comparison between forged shape (A) from product and
numerical simulation (B)
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Fig. 2 Schematic figure of RR forging process
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Fig. 3 Simulation of surface defect at top of slab by over coiling
thermal distribution
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Fig. 4 Simulated plan view pattern of plate in multi-pass rolling
process
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Fig. 5 2-D finite element model for surface transcript
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Fig. 6 Comparison between the transcript shapes of measured
result and predicted one by 3-D FEM
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Fig. 7 Relationship between compression condition and exfoliating
stress
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Fig. 8 3-D profile on boundary side of scale and metal after pickling
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Fig. 9 Change of texture with reduction (calculations and measurements)
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Fig.10 Texture distribution on cross section of rolled Al-alloy sheet
with y 0 0.3
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Fig.11 Comparison of yield surface between measured and calculated
ones by using several models
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