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Phase field simulation of morphology evolution of
coherent a precipitates in Ti-6Al-4V alloys
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Abstract: To investigate the morphology and habit plane orientation of a precipitates, the o precipitation process in f—a
transformation were simulated by phase field method using the Thermo-Calc thermodynamic and Dictra kinetic databases
as direct input of the model. The phase field approach takes into account interface energy anisotropy and elastic strain
energy by means of gradient energy tensor and microelasticity theory by Khachaturyan, respectively. The results show
that the interface energy anisotropy and elastic strain energy play important roles in determining the morphology and
habiting plane orientation of a precipitates. The growth of a precipitates is a diffusion-controlled process. The solute
concentrations are found inhomogeneous near o/f interface (Al-poor and V-rich on the f side), and the larger interface
energy is, the faster a phase grows. According to Burgers relationship, the angle between the two variants derived from
the same f slip plane is 100°. There are five angles between any two variants via symmetry operations.
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Fig. 1 Morphologies and composition profiles of variant when =50 with isotropic interfacial energy (Morphologies of variant view

Grid number

along different axes in the first row; concentrations of Al and V along different axes through center of variant are shown in the

second and third rows, respectively)
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Fig. 2 Morphologies and composition profiles of variant when =50 with anisotropic interfacial energy (Morphologies of variant

viewed along different axes in the first row; concentrations of Al and V along different axes through center of variant are shown in

the second and third rows, respectively)
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Fig. 4 Microstructure evolutions of two intersecting variants

at 7 of 5 (a), 15 (b), 25 (c) and 35 (d), respectively
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