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High Temperature Deformation Mechanism and Processing Map
of Ni-based Superalloy IN-100
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Synopsis

With the necessity for energy security due to recent geopolitical risks and the demand for energy increasing with
the post-pandemic economic recovery, there is an unprecedented need to improve energy efficiency by increasing the
high temperature strength of heat resistant materials. In this study, hot compression tests were performed on a cast Ni-
based superalloy IN-100 at various temperatures and strain rates ranges. From the flow stress-true strain curves and the
microstructure observations, a processing map of the hot deformation was constructed based on the Dynamic Material
Model (DMM). At 1200 C, crystal orientation rotated from the initial <001> direction parallel to the compression axis
to the <101> direction, which is the primary slip direction of the FCC system. Kink bands formed perpendicular to
the compression axis, and fine crystals with discontinuous dynamic recrystallization (dDRX) at the boundary of the kink
bands were observed for the slow strain rate. As the strain rate increases, meta-dynamic recrystallization (mDRX) was
observed after the compression test. Below 1100 C, the flow stress first increased sharply and then decreased gradually
with an increasing strain over the whole strain rate. Twin deformation was suggested to occur prior to the appearance of
DRX below 1100 C for the small strain rates. The stable region of hot deformation was considered to be located around
1150 C and 0.003 s™.
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