46 5 Vol. 46 No. 5
2020 10 Journal of Lanzhou University of Technology Oct. 2020
: 1673-5196(2020)05-0013-08
Fe-C
1,2 1 1 1 1
’ ’ ’ ’
(1. s 7300505 2. s
730050)
FC*C 1) ’
s ’ ’ Fe.a(J
3 Fe-C 5 5 ;
. TG244; TG248 : A

Simulation of phase field method for solidification microstructure of
Fe-C alloy by lateral constraint
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(1. College of Materials Science and Engineering, Lanzhou Univ. of Tech. , Lanzhou 730050, China; 2. State Key Laboratory of Advanced
Processing and Recycling of Nonferrous Metals, LLanzhou Univ. of Tech. , Lanzhou 730050, China)

Abstract: Taking Fe-C binary alloy as an example, the evolution process of dendrite and eutectoid micro-
structure under transverse restraint was simulated in this study by adopting the multiphase field method.
The influence of length and thickness of transverse restraint on growth morphology of dendrite and that of
eutectoid microstructure was discussed in terms of simulated microstructures. All results coming from our
simulation indicate: The normal growth of dendrite and eutectoid is limited by the existence of transverse
constraint, and the morphology of microstructure above the transverse constraint changes obviously; With
the increase of the length of transverse constraint, the dendrite spacing above the transverse constraint de-
creases obviously, and the layer spacing of the eutectoid structure becomes larger as a result; With the in-
crease of transverse constraint thickness, the growth rate of new dendrites above transverse constraints de-
creases, and the deflection of Fe;C phase in eutectoid structure increases, resulting in larger interlayer
spacing.
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Fig.2 Schematic diagram of initial boundary condition setting
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Fig. 3 Diagrams for both dendrite morphology evolution process and solute distribution with or without transverse constraints
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Fig. 4 Morphology of solidified microstructure of ’

Ni-based superalloy
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Fig. 5 Dendritic topography and solute distribution of Fe-C binary alloy under transverse constraints of different lengths
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Fig. 6 Dendritic morphology and solute distribution of Fe-C binary alloys under different lateral thickness constraints
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Fig. 7 Growth morphology and solute distribution of eutectoids with or without lateral constraints
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Fig. 8 Growth morphology and solute distribution of eutectoid structures under lateral constraints of different length
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Fig. 9 Growth morphology and solute distribution of eutectoid structures under lateral constraints of different thicknesses
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