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Herausforderungen in der Additiven Fertigung
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End-to-end additive manufacturing workflow
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Figure courtesy of Dr. Tim Simpson (Penn State CIMP-3D)

Figure courtesy of Dr. Ed Demeter (Penn State CIMP-3D)



Multi-scale modeling allows for fast simulation
of entire parts

Small-scale model Part-scale model*

Input: Process parameters (Power, scan speed, layer thickness, etc.) Input: Geometry + PRM file +Analysis settings
and temperature dependent material properties

Displacement Magnitude
E 1.000e+00

=075

Eo.s

—0.25

0.000e+00

*2 hour runtime on a 14 core CPU



Direct modeling of powder losses improves the
accuracy of distortion predictions
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Build Simulation: Residual Stress & Distortion Failure Prediction

Dkplacement (mm) Temperature C)
0.0000e+00 1.4660e-01 29321e-01 4.3981e-01 58641e-01 152,55

Total - $0.71k

Ospocement (mm)

66245602 99367602 1209601

UTILITY FOR NETFABB'

BL LT J> 3 ¢ : AUTODESK' SIMULATION
x . R } ¢

Injector test. Build time - $5.5k, Powder - $ 0.32k (5.82 kg), Saw - $0.2k, Plate resurface - $0.2k, Unsuccessful total - $6.22k. Successful total $6.22k. Total Cost
$12.44k. 15 minute long simulation.



N Autodesk Netfabb Ultimate 2017.2 - M-5P-1004 v1 v1.fabbproject
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Lattice Optimierung



Optimierung
BAC Monopart
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Verschiedene Lattice-Typen

Kreuzformig Rhombisches
Dodecahedron
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Verschiedene Lattice-Typen

« Beispiel X

» Qute Lastverteilung
> Geeignet fur variable Strebendicke
> Selbsttragend fiir Metall (DMLS) durch 45 Grad Winkel

» Porengrofe: 10mm x 10mm x 10mm (X,Y,Z)
> Variable Strebendicke: 2.5mm — 3.5mm
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Lattice-Optimierung

13
Al. Masseeinsparung 29.5%
Gewicht finales Teil: 1,179¢g

Aluminum
26.982

12 .
Masseeinsparung 56%
M g Gewicht finales Teil: 7669

Magnesium
24.305

ORIGINALES DESIGN LATTICE OPTIMIERUNG IN NETFABB FINALES TEIL



Andere Strukturtypen
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