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Flow stress and microstructure models of alloys
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ABSTRACT

Describing the material behavior is crucial in simulations of thermo-mechanical manufacturing processes. The
material response may then be a complex function of loading conditions and the current microstructure of the ma-
terial. This is particular true of the plastic properties of the material. The microstructure is a function of the previous
thermo-mechanical history of the material, the mechanical part often ignored. The best approach for describing the
material response in this context is to combine microstructure and flow stress models.

The paper presents an approach based on mechanism-based plasticity combined with flow stress models. The
models are applicable to large-scale models. The models have been applied to stainless steels (AISI 316 and AlSI
420), aluminum alloys (AA5083), as well as Ti-alloys (Ti-6Al-4V) and superalloys (Alloy 718). The resulting flow
stress models are shown together with application of them in a number of manufacturing processes.

KEYWORDS: flow stress, microstructure, dislocation density, manufacturing, finite element simulation


https://core.ac.uk/display/77951916?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

	Session 1: Models and Methods, Salon A

	Co-Chairs: Wei Xiong, University of Pittsburgh; Lingti Kong, Shanghai Jiao Tong University; Jiawei Mi, Lars-Erik Lindgren, Lulea University of Technology


	Saturday, October 15, 2016

	Flow stress and microstructure models of alloys (Invited)





