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Unified understanding and aggressive usage of deformation induced transformation
in the stir zone of friction stir welding

(FSW)

Mn

FSW

(a)

Mn FSW
FSW

In this study, friction stir welding was performed on a medium-Mn steel at
temperatures in the ferrite (a ) and austenite (y ) dual-phase region. The joining region were
subjected to in-situ neutron diffraction during tension to evaluate the phase stability of y ,
deformation induced martensitic transformation behavior, and the role of each constituent phase to
the mechanical properties. A large amount of y remained on the bottom side of the joint, but its
phase stability was low. Almost all of y transformed to martensite (o’ ) before reaching tensile
strength. The y may contributed to the increase in work hardenability. In addition, it was
suggested that the stress partitioning between flesh o’
high work hardening rate at the later stage of deformation.
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