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3University of Bordeaux, CNRS, Arts et Metiers Institute of Technology, Bordeaux INP, INRAE, I2M Bordeaux,

F-33400 Talence, France

Nickel-based superalloy 718 is an essential material
for aerospace and energy turbines. It is a precipitate
hardening alloy which presents excellent mechanical
properties at high temperature, making its manufactur-
ing challenging.

During thermo-mechanical processing of metallic al-
loys, different microstructural deformation mechanisms
affect the microstructure. Among them, recrystalliza-
tion, defined by the replacement of the deformed grains
by a new defect free grain structure [1], is of special
interest as it leads to a complete evolution of the mi-
crostructure and controls the material grain size.

This work aims at characterizing the deformation be-
haviour and recrystallization of alloy 718 in loading
conditions encountered during manufacturing which
were not fully covered by previous research. Alloy 718
samples in annealed state were deformed at high strain
rate (∼ 103 s-1) and very high temperatures (800-1100 ◦

C) and the effect of cooling time on the final microstruc-
ture was investigated.

Compression tests were performed using a Split-
Hopkinson pressure bar device with an induction coil
[2]. Quenching insured cooling to room temperature
in a few seconds, whereas air cooling took a few min-
utes. Microstructural analysis was conducted with op-
tical microscopes, scanning-electron microscopes and
electron back-scattered diffraction technique.

Figure 1: Stress-strain curves for different deformation tem-
peratures and associated final microstructure after
quenching [3]

It was found that, for deformation at 1000 and 1100
◦C, recrystallization is a crucial microstructural phe-
nomena which influences greatly the final microstruc-
ture of the material. The extent of recrystallization is
highly dependent on the deformation temperature, but
also on the cooling method. Thus, two recrystalliza-
tion mechanisms have been identified: dynamic recrys-
tallization, which takes place during the deformation
; and meta-dynamic recrystallization (also referred to
as post-dynamic recrystallization), which occurs after
the deformation. The relative contribution of these two
mechanisms and their effect on the microstructure have
been investigated for the material under study.
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