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Additive Manufacturing
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* Local adaptive meshing, refinement and coarsening (3 levels)
— 11000 to 14000 elements in average during the process
— Without coarsening >2 million elements at the end

« Adaptive time stepping
— Cooling from T, to T,, BMG

o 1-D Gaussian distribution of heat source
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at different temperatures

Tensile or compressive tests

True Stress (MPa)
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o¢ - disturbances in the lattice caused by immobile dislocations

o™ - stress needed to move dislocations through short range obstacles
oyp - Hall-Petch effect (grain size dependency)
o, - solid solution strengthening

o) - strengthening due to precipitates

*Bergstrom, Y. Dislocation model for the stress-strain behaviour of polycrystalline alpha-iron with special emphasis on the variation of
the densities of mobile and immobile dislocations. Materials Science & Engineering 1969, 5, 193—-200.
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Stress [MPa]

Alloy 625
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o Gleeble 20°C 0.01/s
——Comp--Gleeble 20°C 0.01/s
o Gleeble 200°C 0.01/s
——Comp--Gleeble 200°C 0.01/s
o Gleeble 400°C 0.01/s
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AM-Bench Challenge
AMB2018-01
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WS Rsoftware AMB2018-01-PD
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600 layers, lumped into 25 layers 0.2
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AMB2018-01-PD, 25 layers, Alloy 625

—Measurement

—Simulation - 25 layers
—Simulation - 50 layers
— Simulation - 100 layersH
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AMB2018-01-PD, 25 layers, Alloy 625

—Measurement

—Simulation - Tabulated flow stress
— Simulation - Dislocation density model
—Simulation - Tabulated, Annealing @550°C
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Multi-physics, length scales and time scales poses great challenges
Reducing the simulation time with maintained/adequate accuracy is vital

Mechanism based material model for Alloy 625 with coupled microstructure
model

Sub-model
— Detailed study, e.g. mictrostructure
— Predict fitting parameters, e.g. inherent strains

LULEA
UNIVERSITY

OF TECHNOLOGY




