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Simulation of columnar dendrite grain growth in
weld pool of Ni-Cr binary alloy
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Abstract: A cellular automaton-finite difference (CA-FD) model was established and the dendritic grain growh processes
in the weld pool of Ni-Cr binary alloy were simulated based on this model. The dendritic grain growth processes in the
edge of the weld pool and the solute distribution during the growth processes were studied. The simulated results
reproduce the growth of secondary and tertiary dendrite arms, the competative growth and the grain boundary segregation,
etc. The characters of the dendrite growth process in the weld pool were analyzed and the solute fields were quantitatively
analyzed. It is indicated that the competative growth of columnar dendrite grain in weld pool is acute, the dendrite
morphologies are complicated and the macro and micro segregations are obvious.
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Fig.1 Schematic diagrams of computing temperature field in
macro and microcosmic scale: (a) Relationship between macro

and micro cells; (b) Interpolation of temperature field
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Fig.2 Schematic diagram of CA-FD model and simulated area at edge of welding pool: (a) Location of simulated area in weld pool; (b)

Interpolation in macro cells; (c) Schematic diagram of macro-micro grid; (d) Simulation of grain morphology in edge of weld pool'?
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Fig.3 Change of liquidus slope with solute concentration
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Table 1 Material properties and model parameters used in

simulations
Parameter Value
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Fig.4 Morphologies of columnar grains in edge of weld pool at different times: (a) 30 000CAs; (b) 50 000 CAs; (c) 90 000 CAs;

(d) 120 000 CAs; (e) 150 000 CAs; (f) 170 000 CAs
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Fig.5 Solute distribution nearly columnar grains at different times: (a) 50000 CAs; (b) 100000 CAs; (c) 150000 CAs; (d) 170000 CAs
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