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1050 1 9.11 3.31 3.53 2.21 1.53 0.66

1050 3 7.93 3.91 3.39 2.30 1.36 0.74

1050 5 7.11 4.09 3.29 2.38 1.21 0.78

1050 9 6.15 4.35 3.18 2.49 1.03 0.82

1100 1 7.99 3.26 3.39 221 1.34 0.71

1100 3 6.83 4.2 3.21 2.52 1.14 0.84

1100 5 6.01 441 3.07 2.68 0.99 0.90

1100 9 5.26 4.80 291 2.73 0.94 0.93
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1150 2 6.25 4.27 3.07 2.62 1.01 0.89
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and the presence of other alloying elements can alter the diffusion of a given element, there is
need for a method for direct calculation of the diffusivities form the superalloys. In the present
work, the as-cast microstructure of Inconel 718 superalloy was studied, where this microstructure
was composed of austenitic dendrites that rejected alloying elements such as Nb, Mo, and Ti to
the interdendritic regions. Moreover, the Laves phase/austenite eutectic structure and NbC and
TiC phases were characterized in the interdendritic regions. Subsequently, the microsegregation
of Nb, Mo, and Ti in the as-cast ingot and its amendment during homogenization heat treatment
was studied. Based on the concept of residual segregation index, during homogenization

SKeyWOITdS: treatment, the diffusivities and the corresponding activation energies for diffusion of these
Rup_e(;a ons’ tion ind elements in the austenitic matrix were obtained. The activation energy for the interdiffusion of
D?:flusui?/i ts;,e'grega 10N INGEX, N, Mo, and Ti was determined as 232, 286, and 256 kd/mol, respectively. The outcome of these

calculations is important for the precipitation reactions, high-temperature creep, and

Activation energy. thermomechanical processing of superalloys.

Please cite this article using:

Mohammad Javad Sohrabi, Hamed Mirzadeh, Calculating the Elemental Diffusivities during Homogenization of As-cast
Inconel 718 Superalloy, in Persian, Founding Research Journal, 2019, 3(3) 123-129.

DOI: 10.22034/frj.2019.198934.1098

Journal homepage: www.foundingjournal.ir



mailto:hmirzadeh@ut.ac.ir
http://www.foundingjournal.ir/article_93240.html
http://www.foundingjournal.ir/

