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WHO ARE WE?
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« founded 1975, Sweden based
« Metrology

« Geo Analytics

« Software

« 18 000 employees

« Group members:
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MSC ASoftware

» founded 1963, US based

« MacNeal & Schwendler Corporation

» Pioneer in the field of finite element simulation software
* 1 200 employees

« Joined Hexagon 2017

- Products: \ ¢ Actran

N  MSC Nastran

M ‘ Marc
A | Adams




.

4
vYsimufact at a Glance ¢  Parof
. HEXAGON

MANUFACTURING INTELLIGENCE

Simulating manufacturing - the manufacturing division of MSC A Software-

simufact forming simufact additive simufact welding
Forming Simulation Welding Simulation e
W Hamburg
T E =

. . Electron
Cold Forming Hot Forging Sl it o e Powder Bed Fusion Arc Welding Laser Beam

Forming Joining Beam & =25 years

E @ % . ¢ > 80 experts

Open Die Heat Resistance 4 > 1000 customers

; Brazin Stress Relief  Metal Deposition
Forging Treatment Spot Welding 9 P

Rolling Ring Rolling

¢ Supporting the optimization of metal-based manufacturing processes
¢ Manufacturing oriented process simulation
¢ Technology based on specially adapted MSC MARC non-linear finite element solver — SF-MARC

3 MSC Software Confidential



L stream

E N G 1 N E E R 1 N G

YQstrearr

- at a Glance

e-Xstream, The material modeling company
66+ PhDs & MS Engineering 100% focused on advanced material modeling
+ 15 TBH in 2018 of

| Digimat, The material modeling platform Leuven
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Tools, Solutions & Expertise for modeling Plastics & Composites
Wide & Deep Material & Process coverage

Global Market leader_in Multi-Scale Modeling (CAGR = +34%) Part of
Market Leader in Automotive (Top OEM & Tier 1), Material Suppliers, E&E HEXAGON
Fast Growing in Aerospace & Defense (OEM & Suppliers) MANUFACTURING INTELLIGENCE
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»End-to-end solution case study*
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Hexagon Additive Manufacturing Solutions
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additively manufactured parts

6 MSC Software Confidential

Process

Optimization

and Part

Performance

Part/
Geometry

First-Time-Right
Production

Data Management
of Entire Process

Reverse
Engineering

Post
Processing

Metrology
for Quality
Assurance



Solution Demo Parts
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Metrology for Reverse Engineering
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Part / Geometry

View Collection: 1

Finalize geometry

Stress analysis

Topology Optimization

A MSC ApeX" CAE Specific Direct Modeling & Simulation Environment
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Topology Optimization
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“Selectlon

Topology Optimization
P 9y -P v Topology Optimization \

@ v" Strength evaluation during optimization

Optimized for Additive Significant Time

@to-print geometry (STL or CAD)

Reduction

AMENDATE

A MSC Apex' Generative Design SMAENDATE
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Machine & Material Selection

Plastics & Composites

= m Tensile test (RHO). depending of printing orientation,
compare to Digimat model
S stream Digimat ‘ =
printed at:

* Virtual material characterization
« Composites, incl. FDM/FFF

True Stress ( MPa )
053888383888
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» Lattices ' Engineering of AM
: : @ Material Parts
* Process simulation characterization & Systems
@ Material (mechanical,
microstructure thermal, electrical)
(texture)
®
Metals Manufacturing

Process
Simulation

simufact additive

« Manufacturing process chain simulation
» Check material influence
» Check machine parameter influence
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Process Optimization & Part Performance

Plastics & Composites Metals

&L stream Digimat simufact additive

Distortion prediction & compensation | ldentify manufacturing problems | Avoid failures | Part properties | Optimize Process
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Process Optimization & Part Performance

Plastics & Composites Metals
&L stream Digimat simufact additive

‘ Don‘t just optimize your part,
optimize your process!

Z
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Distortion prediction & compensation | ldentify manufacturing problems | Avoid failures | Part properties | Optimize Process
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First-time-right Production

! HEXAGON

MANUFACTURING INTELLIGENCE

 WICHITA STATE
: UNIVERSITY

NATIONAL INSTITUTE
FOR AVIATION RESEARCH

simufact additive

<L stream Digimat

(4 4 HEXAGON

MANUFACTURING INTELLIGENCE

Minimize distortion | Avoid failures | Optimize orientation | Optimize Supports | Predict part properties |
In-line monitoring (under investigation) | Reduce trial & error | Reduce time & cost efforts
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Metrology

Post-processing

Topslogy
Optimization

For Quality
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« Simulate & optimize manufacturing post rocessing (HT, Cutting, Support removal, HIP) simufact additive

« Plan & simulate machining and deposition pathes

Yy HEXAGON EDGECAM
H9, EO3
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Metrology for Quality Assurance
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Metrology for Quality Assurance
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Data Management of the entire Process

MaterialCenter AM Workflow
Left of Test Right of Test
: V Test & D ic CAE
‘ V|rtual Simulation Metals DeS|gn Properties
l Simufact Additive
&/ digimat —

Capture Full Lifecycle & Compare Industry Standards
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Thank you very much! Vielen Dank! Mille grazie! Merci beaucoup!
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Simulating Manufacturing
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