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Characterization of dislocation evolution during work hardening
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Dislocation evolution of the austenitic stainless steels (NAS316L) and the duplex stainless
steels (NAS329J3L) during tensile deformation was investigated by using X-ray diffraction line-
profile analysis. In particular, the heterogeneity of dislocation evolution in ferritic and austenitic
phases in the duplex stainless steels was focused on for discussing the contribution to the work
hardening of each phase. The work hardening of the austenitic stainless steels during tensile
deformation was explained by using dislocation density estimated by the line-profile analysis.
As for the duplex stainless steels, whereas an increase in dislocation density of the ferritic phase
during tensile deformation was rather small, a distinct increase in the dislocation density was
confirmed in the austenitic phase. Therefore, the work hardening of the duplex stainless steels can
be ascribed to the heterogeneous work hardening in the austenitic phase.
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Fig.1 True stress-true strain curves of the NAS316L
and NAS329J3L stainless steels.
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Fig.2 CMWP analysis for XRD patterns of the
NAS329J3L duplex stainless steels (a) before tensile
test and (b) after fracture.
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Fig.3 Changes in (a) dislocation density, (b) M, and (c) crystallite size of the NAS316L austenitic stainless steels

as a function of true strain.
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Fig.4 Work hardening of the NAS316L with tensile
deformation estimated from dislocation density (open
circle). Work hardening estimated from Fig.1 is also
shown with broken line.
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Fig.5 Changes in (a) dislocation density, (b) M, and (c) crystallite size of austenitic and ferritic phases for the
NAS329J3L duplex stainless steels as a function of true strain.
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