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Thermodynamic Simulation of Solidification and Precipitation
of Cast Duplex Stainless Steel CD3MWCuN
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Abstract: The phase transition during equilibrium solidification and cooling process , non-equilibrium solidification segre-
gation and the raw of phase transition of cast duplex stainless steel CD3MW CuN are investigated by FactSage 8. 2 thermo-
dynamic calculation software. The calculation results indicates that the phase transition path of equilibrium solidification
and cooling are asfollows Liquid—Liquid+8-Ferrite—Liquid+8-Ferrite+Austenite—Liquid+d-Ferrite+Austenite+Nitro-
gen—d-Ferrite+Austenite+Nitrogen— d-Ferrite+Austenite— d-Ferrite+Austenite+Cr,N—8-Ferrite+Austenite+Cr,N+M,,C,
— 8 -Ferrite+Austenite+Cr,N+M,,C +Sigma— Austenite+Cr,N+M,,C +Sigma— Austenite+Cr,N+M,,C +Sigma+Laves—Aus-
tenite+Cr,N+M,,C +Sigma+Laves+e-Cu— Austenite+Cr,N+M,,C +Sigma+Laves+e-Cu+a-Ferrite—Austenite+Cr,N+M,,C +
Sigma+Laves+e-Cu+a-Ferrite+Pi— Austenite+M,,C +Sigma+Laves+e-Cu+a-Ferrite+Pi. The intermetallic phases precipi-
tated during the equilibrium transition are Sigma phase and Laves phase, in which the Sigma phase is rich in Cr and Mo,
but poor in Ni and W without N, while the Laves phase is rich in Cr. Mo and W, and poor in Ni and Cu. The non-
equilibrium solidification phase transition path based on the Scheil-Gulliver cooling model are as follows: Liquid — Lig-
uid+38-Ferrite — Liquid+3-Ferrite+Austenite — Liquid+8-Ferrite+Austenite+Cr,N — Liquid+8-Ferrite+Austenite+Cr,N+
M,,C,—Liquid+Austenite+Cr,N+M,,C +Sigma—Liquid+M C+Sigma. The main precipitated phase is Cr,N during the non-
equilibrium solidification process , the alloy element Fe is negative segregation, Cr.Ni,Mo,W ,Cu.N and C are positive
segregation, among which the elements Cr.Mo and W are very serious in the residual liquid phase at the end of solidifica-
tion.
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Table 1 Chemical composition of cast duplex stainless steel CD3MW CuN %
it H c Si Mn S P Ni Mo N Cu w Fe
Frife <0.030 <1.00 <1.00 <0.025 <0.030 24.0~26.0 6.5~8.5 3.0~4.0 0.20~0.30 0.50~1.00 0.50~1.00 Bal.

A 0.027 0.694 0.725 0.002 0.024 24.75

7.209 3.785 0.232 0.749 0.713 Bal.

/

I BIE XU CD3IMW CuN [ [l 254141 - (a) 100X, ()500%
Fig. 1 Solid solution microstructure of cast duplex stainless steel CD3MWCuN : (a)100x , (h)500x
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cient with temperature
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Phase transition path diagram of CD3MW CuN steel during non—equilibrium solidification process
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Fig. 10  Curves of elemental content and solid fraction in the liquid phase of CD3MW CuN steel during non—equilibrium solidification

process : (a) property diagram; (h) drawing of partial enlargement
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