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Abstract. Thermal stability of nanostructured (NS) nickel based alloy Inconel 718 has been
investigated. This structure was formed by severe plastic deformation (SPD) via high pressure
torsion (HPT) and multiple isothermal forging (MIF) of the alloy with an initial coarse-grained (CG)
structure. The produced microstructures were analyzed. Such NS conditions are characterized
by the nonequilibrium grain boundaries and a high hardness value that is twice larger than that
of a CG alloy. Tensile tests of NS alloy after MIF have shown very high room-temperature strength.
Thermal stability of the studied structural conditions of the alloy depends on the presence and
stability of the precipitates of 5- and y”’-phases, each of which, in accordance with its quantity,
sizes, coherence with matrix, prevents the grain growth.

1. INTRODUCTION

INCONEL® alloy 718 is a high-strength, corrosion-
resistant nickel chromium material used at-253 to
760 °C [1]. The phases normally presented in the
alloy are: the austenitic matrix based on Ni, Fe, Cr
with an FCC structure; the major strengthening
metastable y”- phase (Ni,Nb, BCT); about 4% vol-
ume fraction of the incidental strengthening
y'-phase (Ni,Al(Ti), FCC); carbides; incoherent 5-
phase (Ni,Nb, orthorhombic) [2]. This superalloy
widely used in aircraft engine building is applied for
superplastic forging and forming [3]. The average
grain size less than 10 mm is usually required for
superplasticity [4]. It is well known [5] that grain

refinement up to NS condition can be achieved by
using severe plastic deformation. In papers [6-8]the
possibility of such structure formation for alloy 718
was described that provided low temperature super-
plasticity. The important structure characteristic such
as thermal stability of fine grain during superplastic
deformation has been insufficiently investigated.
Thermal stability depends on condition of grain
boundary and existing of second phase and its quan-
tity, sizes and distribution. Also poor attention was
given to mechanical properties of NS alloy in spite
of its great practical importance. Therefore, the aim
of the present work is to investigate thermal stabil-
ity and mechanical properties of NS nickel-based
alloy.
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