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Simulation of lamellar pearlite growth morphology with phase-field method
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Abstract: Taking eutectoid steel as example and using phase-field method, the growth morphology of la-
mellar pearlite microstructure is investigated simulatively under conditions of different initial lamella spac-
ing and different initial undercooling degree and the growth rule of that microstructure is explored under
the same conditions. The simulation result shows that with increase of initial lamella spacing when the un-
dercooling degree is kept constant, the vibration amplitude of eutectoid lamella some will increase and the
change of eutectoid lamellar some growth morphology will exhibit as follows: regular symmetric lamellar—
irregular asymmetric one—>rod like one. When the lamella spacing is kept constant and the initial undercoo-
ling is in the range from 19. 6 K to 20 K, the diffusion ability of carbon atoms in eutectoid steel will in-
crease with the decrease of the initial undercooling degree. Meantime, the stability of lamella spacing will
lose, making the eutectoid lamella some change from regular form to irregular form. When the initial un-
dercooling degree is in the range from 20 K to 22 K, the diffusion ability of carbon atoms in eutectoid steel will
decrease with the increase of initial undercooling degree, making the concentration of carbon atoms in cementite
phase front insufficient to grow regularly and symmetrically, and the cementite phase will grow toward that place
where exists high carbon concentration, so that a phenomenon of tilt growth and lamellar merging will occur.
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Fig. 1 Schematic diagram of initial and boundary condi-

tion setting
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Fig. 3 Growth morphology of eutectoid lamella some un-

der condition of different initial lamella spacing
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Fig. 4  Solute distribution of eutectoid lamella some under

condition of different initial lamella spacing
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Fig. 5 Growth morphology of eutectoid lamella some un-
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