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INTRODUCTION

The work outlined here describes the development of two macroscopic models for the prediction of texture evolution during Bridgman furnace experiments that use cylindrical shaped
samples. The first model employs a 2D axisymmetric thermal model coupled to a front tracking algorithm for modelling the evolution of axial and radial columnar grains. The second model
employs a 1D thermal model (suitable for small sample diameters) with axial columnar mush front tracking; equiaxed growth is analytically modelled using the Avrami’s extended volume
concept. Both models are demonstrated for typical experimental test case scenarios, specially, traditional Bridgman furnace solidification and power down solidification.

2D AXISYMMETRIC BRIDGMAN FURNACE FTM FOR COLUMNAR GROWTH Simulation Results
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CONCLUSION

Firstly, the work outlines the development of a 2D axisymmetric model for heat flow in cylindrical samples directionally solidified in a Bridgman furnace; columnar dendritic growth is
simulated using a front tracking method. The model is not restricted to low Biot number (<0.1) cases and, therefore, is useful where radial temperature gradients play an important role in
microstructure development. The model is demonstrated by simulating traditional Bridgman solidification of a multicomponent Ti-Al alloy followed in series by power down solidification.
Secondly, the work outlines how an analytical equiaxed growth model, based on the Avrami extended volume concept, can be implemented in a similar 1D axisymmetric front tracking
Bridgman furnace model. A lognormal distribution of nucleation undercooling is assumed. The model is used to simulate CET in a notional power down scenario. It is demonstrated that the
CET position reaches a lower limit when seed particle density is increased. It is intended, in the future, to implement the analytical equiaxed growth model into the 2D axisymmetric model.
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