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ABSTRACT The precipitation behavior of & Cr phase in IN718 alloy was studied by thermodynamic
calculation and microstructural analyses, Thermodynamic calculation shows that the contents of Cr,
Mb, and Nb have an important effect on the precipitation behavior and precipitation temperature of o—
Cr phase. The Cr-INT718, Mo-IN718, Nb-INT18 pseudo-binary phase diagrams and the Cr-Fe-IN718
pseudo—ternary phase diagram at 650 T were calculated, the critical composition, the precipifation
temperature and the quantity of o—Cr phase were obtained. Furthermore, the precipitation of a—Cr
phase in INT18 was identified by XRD and S5EM.
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Table 1 Chemical compositions of INT18 alloy

(mass fraction. %)

Composition Fe Cr Mo Nb Al Ti C Nt

Chemical 13.43 17.89 299 536 049 094 0.021 Bal
Calculated 18 8 30 52 05 1.0 003 Bal
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Fig.1 Cr-Fe-IN 718 pseudo—ternary phase diagram at 650 T
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Fig.2 Pseudo—binary phase mass diagram of Ur—INT18
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Table 2 Equilibrium compositions of phases in IN718 alloy at 450 T

{mass fraction, %)

Phase C Cr Fe Nb Mo T Al Ni Mole—fraction
MatTix 0.03 18.0 18.0 3.2 3.0 1.0 0.5 Bal.
4 - 17.85 24 99 0.06 1.23 0.02 0.08 55.77 0.679
+ - 0.30 084 9.20 007 8.16 4.34 77.09 0.10
5 - 0.059 0.12 31.0 0.70 1.49 0.17 66 47 0.114
o - 36.72 17.24 - 30.34 - - 15.70 0.063
a—Cr - 95.99 3.11 - 0.83 - - 0.007 0.042
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Fig.3 Mole fractions of phases in IN71B vs temperature
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Fig.5 Pseudo—binary phase diagram of Nb-IN718
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