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Virtual laboratory for probing yield surfaces

Solver Dream3D[1] Material parameters
i Simulation defines the loading case. Initial geometry and Euler ¥>To, T1, C11, €12, Caa,
angles am,q, ..
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Post Processing

Cauchy stress g and plastic velocity gradient Ly, , in the reference coordinate system and the plastic work W}, are

calculated.

No

[1] http://dream3d.bluequartz.net/

nonlinear solver

Yes
Yield point is found!

[2] "DAMASK-The Diisseldorf Advanced
Material Simulation Kit for modeling multi-
physics crystal plasticity, thermal, and damage
phenomena from the single crystal up to the
component scale.
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®NTNU Applications - Part 1: Yield surface

What is a yield surface?

A yield surface is a generalized form of the yield strength, at which materials start to undergo inelastic
deformation (also, more correctly, referred to as elastic-plastic deformation).
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Present virtual lab.

Literature Present virtual lab. Cold rolled 3103H18 alloy
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Part 2: Loading- unloading — elastoplastic transition. bl

Pre-deformation in tensile dir. Pre-deformation in shear dir.
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Part 2 Loading- unloading - Subsequent yield surface.
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Part 3: Aluminum matrix with hard particles.

Blue: aluminium
Red: Particle Stress distribution(Pa) Strain distribution
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Part 3: Aluminium matrix with hard particles.
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Summary & publications:

. gart 1: A crystal plasticity virtual laboratory - high resolution spectral solver with uniformly distributed stress
lrections.

 Part 2: The evolution of subsequent yield surfaces with dplastic deformation along proportional and non-
proportional loading paths using spectral solved based virtual laboratory.

. P?lrt 3: Hard particles inside polycrystals and how they influence the strength and anisotropy of the aluminium
alloys.




