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Abstract :[Objective] The second particle has effect on the grain growth. In order to improve the
mechanical properties of materials, we use computer to simulate the growth of the direction co-
lumnar of Ni-based alloy in the process of annealing after recrystallizing. [Methods]Based on
the phase field method, a two-dimensional annealing model for temperature controlled grain
boundary motion is introduced to treat the samples with the second phase particles, and the
changes of microstructure were observed. The effect of second phase particles on the growth of
columnar crystal structure was discussed from two aspects: The content and the position of the
second phase particles,and counting the aspect ratio to reflect the change of the columnar crys-
tals. [Results]The directional annealing process can produce columnar crystal structure. Second
phase particles of dispersion distribution are not conducive to the growth of columnar crystals,
and the higher the content, the the
columnar crystal, the smaller the aspect ratio.
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cles can change the columnar crystal formation
direction,and there is a critical value in the hori-
zontal and vertical spacing between the parti-
cles, which guarantees the aspect ratio of colum-
nar crystals to reach the largest.

Key words: columnar crystals, phase field meth-
od,directional annealing,the second phase parti-
cles
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Table 1 The volume fraction and radius setting of second phase
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Fig. 3 Simulation microstructures of samples with different volume fractions of particles
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Fig. 4 Simulation microstructures of samples with dif-

ferent content of particles after directional annealing
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Effects of different lateral spacing of directional
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