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Implication of Dynamic Materials and Softening
Models to the FEM Analysis of SAF2507 Hot Forging

W. Bang, J.Y. Jung, and Y.W. Chang

Abstract

High temperature deformation and softening behavior of SAF 2507 super duplex stainless steel (SDSS)
has been investigated in connection with an FEM analysis of hot forging process. Flow curves at various
strain rates and temperatures were determined first from compression tests, and the kinetics of dynarnic
recrystallization were also formulated through the analysis of load relaxation test results. Applying the
dynamic materials theory proposed by Prasad et al, it was possible to determine the characteristics of
deformation behavior effectively at a given condition of deformation. Constitutive relations and
recrystallization kinetics formulated from the test results were then implemented in a commercial FEM
code. Flow stress compensation formulated upon the volume fraction of recrystallization and adiabatic
heating was found to improve significantly the FEA solutions in predicting the forming load and the

distribution of recrystallized volume fraction after forging.
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Fig. 1 Stress versus log (time) curves obtained from
relaxation tests accompanying recovery and
recrystallization
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Fig. 2 Schematic representation of disk upsetting process
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Fig. 3 True stress-strain curves of SAF 2507 stainless
steel obtained from high temperature compression
tests at 1100T
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Fig. 4 Power dissipation map of SAF 2507 represented
as iso-efficiency contours in strain rate -
temperature plane
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Fig. 5 Softening curves obtained from relaxation tests
and corresponding Avrami curves
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Fig. 6(a) Stroke vs. forging load at 1200C, 10mm/s
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Fig. 6(b) Stroke vs. forging load at 1000°C, 100mm/s
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Fig. 7(a) Distribution of recrystallized volume fraction
measured by EBSD

Fig. 7(b) Distribution of recrystallized volume fraction
simulated by softening compensation

simulated with numerical flow data
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