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Motivation

Laser powder bed fusion (LPBF) has attracted increasing interest for tailoring the magnetic
properties of materials such as Nd-Fe-B and SmCos, as process parameters strongly affect the
resulting microstructure. The phase-field (PF) method provides a thermodynamically consistent
approach for simulating microstructure evolution with physically informed parameters. This is
particularly important for magnetic materials, where the microstructure directly governs
functional performance, making it essential to understand how different scanning parameters
and strategies influence grain structure.

Objectives

The aim of this project is to implement and test a PF model of grain growth that explicitly
accounts for polycrystalline texture. The work will involve setting up the model in finite element
framework, performing selected simulations of microstructure evolution, and analyzing the
influence of different LPBF process parameters and scanning strategies on the resulting grain
texture, with a particular focus on magnetic materials.

Tasks

e Preparation: Apply to HPC (high-performance computer) for a small project

e Lliterature review: Study grain growth, with focus on phase-field approaches.

e Model setup: Implement a PF model in an existing finite element framework.

e Simulation study: Perform grain growth simulations to investigate the influence of
key LPBF process parameters on polycrystalline texture.

e Validation: Compare results with phase-field models to evaluate different material
system.

e Post-processing: Analyze simulation outputs to quantify grain growth kinetics and
texture evolution.
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