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Alloy Allvac 718Plus was developed to improve the properties of the widely-used
superalloy Inconel 718. It has achieved an improvement in service temperature up to
704°C (55°C more than IN718) because of its chemical composition, microstructure
and major strengthening phase, y' [1], [2]. The high-temperature stability of the
microstructure influences the mechanical properties. The dominant deformation
mechanisms change with the change in size and distribution of the y' precipitates.
When the y' precipitates are larger in size, dislocations tend to loop around them,
whereas when the y' precipitates are smaller, the dislocations tend to shear through
them [3]. Through thermal processing, we have developed a bi-modal precipitate
distribution (smaller precipitate average diameter ~14 nm and larger precipitate
average diameter ~55 nm). In particular, a solution treatment at 1000°C followed by
two-step aging at 720°C for 10h and 900°C for 2h was used. After the heat treatment,
interrupted tensile deformations (~2%) were conducted. Transmission electron
microscopy was used to study the particle-dislocation interaction. The same set of
experiments was repeated on samples having uni-modal precipitate distribution
(either larger or smaller precipitates) and the results were compared. The findings will
help develop a microstructure-property relationship model involving multi-modal
distribution of precipitates.
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