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Projectoverview- Motivation

LaserPowder Bed Fusion (LPBF)s a layer by layer deposition additive
manufacturingtechnique

Singlesets of processparametersare defined for a given part despiteits
intricate geometry

Dependencyof heat flux on geometricalfeatures results in variationsin
melt pool geometry which may lead to the formation of undesirable
defects

Variationsin the imposedlocal thermal history additionally can result in
undesirablemicrostructure

REMEDY

Part specifiandlocation specifiqgrocess parameters can be derived
from numerical simulationand machine learning algorithms
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Macro_scalemodel Credits: LucaSchlengerTonilvas Milad Hamidi E PFL

Step: Heat Tra Frame: 0

NT11 Total Time: 0.000000
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<) Meso-scale model

Simulation inmelt pool scale
to obtain melt pool geometry

Design of Experiment (DOE):

A T, initial temperature
A P; Laser power

A v; Scanning velocity
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Macro_scalesimulation_ Calibration Credits: LucaSchlengerJamasp Jhabvala E PFL

Temperature comparison substrate layer 162 until layer 194
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Width (um) Depth(um)
Measured 69.1 36.3

Simulated 71.6 33.9

Width (um) Depth(um)
Measured 79.3 46.5

Simulated 80.4 37.1

Comparisorstudyfor 10different samples
Width (um) Depth(um)
MAD 3.8 7.8

Bias -0.02 -6.5

25/03/2022 11




@Empa EPFL

Projectwork flow

=== Coreworkflow
===) \/erification/improvement
== Trainingg A priori

25/03/2022 12



Optimizer with Physical models and Neural Networks Credits: Giuliddasinell Kiliarwasmer () Empa

The trained Deep Neural network can solve two problems
1. The Forward problem replacing the steady state model:

Deep Neural Network

Temperature distribution
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2. The Inverse problem performing the desired optimization:

Optimal Temperature (Same) Deep Neural Network
distribution
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