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Modeling Bauschinger behavior, a typical softening stress response, is complicated than it seems, because
its sources are distributed over evolving nonhomogeneous fields at various scale levels. The present study
tackles the fundamental aspects afresh based on FTMP (Field Theory of Multiscale Plasticity).
Specifically, two representative scales of grain aggregates (Scale C) and dislocation substructures evolved
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intra-granularly (Scale B) are systematically scrutinized, together with their interactions.
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Fig.1 Summary of simple shear load reversal tests for p-
oriented a-Fe single crystal samples, comparing experiment
and simulation.
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Fig.2 Single crystal Bauschinger behaviors.
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Fig.4 Variation of incompatibility distribution with various
gradient evaluation range for 7-grained multigrain model.
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Fig.5 Polycrystal model with 167 grains, together with

incompatibility contours with three gradient ranges,
including for Scale B/Scale C conditions.
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Fig.6 Comparison of stress-strain curves among three rer
conditions, where Bauschinger strains are also compared.
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Fig.7 Comparison of dislocation density contour and S-S
responses between with/without F(7).
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Fig.8 Comparison of S-S curves between with/wihtout
contribution of interaction field.
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Fig.10 Comparison of stress-strain response between Scale
B and Scale C conditions for polycrystal model.
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Fig.12 Variation of snapshots of deviatoric stress contours at
A through D, comparing Scale B/ Scale C conditions.
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Fig.15 Summary of CP-FE simulations for three typical DP
alloy models, comparing transient softening behaviors
manifested as Bauschinger strain.
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