Proceedings of the Canadian Society for Mechanical Engineering International Congress
32nd Annual Conference of the Computational Fluid Dynamics Society of Canada
Canadian Society of Rheology Symposium

CSME-CFDSC-CSR 2025

May 25-28, 2025, Montréal, Québec, Canada

Full field modeling of austenite grain growth using the level set method

Rafik Safarbati'*, Simin Dourandish?, Mohammad Jahazi'

IDépartement de génie mécanique, Ecole de Technologie Supérieure, Montréal, Canada
2Finkl Steel-Sorel Inc., Saint-Joseph-de-Sorel, Canada
*rafik.safarbati.1@ens.etsmtl.ca

ABSTRACT

Microstructural modeling plays a crucial role in reducing experimental workload and accelerating the development of advanced
materials. Among the various modeling approaches, full-field models have gained significant attention due to their ability to more
accurately represent metallurgical phenomena across a broader range of conditions. This study focuses on the investigation of pure
grain growth in polycrystalline material with an initial lognormal grain size distribution. The DIGIMU® software, which employs
the level-set method, is utilized to simulate grain growth. To calibrate and validate the model, heat treatment experiments were
conducted at temperatures of 1150°C, 1175°C, 1200°C, and 1260°C, with holding times ranging from 5 to 25 minutes. The results
demonstrate that the level-set method provides an accurate prediction of grain size evolution, showing good agreement with
experimental measurements, with a difference between experimental and simulated results ranging from 1.4% to 4.9%.



