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Process Simulations
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Introduction
Modelling Challenge

Direct Energy Deposition

ESI Additive Manufacturing
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ÅPowder size distribution

ÅMicrostructures

ÅWork piece

ÅScan length

ÅLaser interaction time

ÅBuild time
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Additive Manufacturing Modelling Challenge

~ 10-6·100-6m

~ 10-9m ]¦

~ 10-2·1 m

~ 10+2·10+3m

~ 10-6-10-3s

~ 10+3·10+5s

 

Integrated Computational Material Engineering (ICME)



This project has received funding from the European Union³s HORIZON 2020 research and innovation programme 
under grant agreement No 723917 ·OpenHybrid. 4

Direct Energy Deposition
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ÅMetal Additive Manufacturing
-Powder Bed Fusion
-Direct Energy Deposition

ÅICME for Additive Manufacturing
-Manufacturability
-Material quality
-Qualification
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Optimize

Understand

Verify
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Distortion Module
Blade Use Case
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ÅBlade to be repaired: Considered a base plate

ÅIf needed intermediate layer (not required here)

ÅCladding volume
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Geometry Definition
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Clamping
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Deposition Strategies

Long beads Short beads
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ÅAfter Clamp Release
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Distortion [mm]
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ÅAfter Clamp Release
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Von Mises Stresses [MPa]

YS: 565 MPa
UTS: 710 MPa
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Crack Susceptibility
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Results so far

Van Mises
Stress [MPa]


