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Agenda

 Prasentator
* GIA Informatik AG

« CAESS, ProTOp fur diverse CAD-L6sungen:
- PTC® Creo® (.fnf) - CATIA Simulia® Abaqus (.inp)
- SolidWorks® Simulation (.inp) - SolidWorks® Simulation (.geo)
- Siemens NX™ (.dat) -

* Intuitiv, logisch strukturiert, effizient

« Schalen-, Gitternetz-Strukturen (Lattices)
« Fertigungsrandbedingungen (Guss, Stanzen, Schmieden, Pressen, Drehen, Frasen, ...)
* Nichtlinearitdten: Kontakte, Plastizitat, Vorspannung
* Netzverfeinerung in ProTOp

« CAD-Flachenruckfiihrung mit .OBJ-Datei (Wavefront)
 Live Demo: Halter

« Kundenbeispiele

* Fragen Q
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https://caess.eu/index.html

I Center for Advanced Engineering Software and Simulations

oS CAESS K-T&G

Prasentator
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Prasentator

CAESS

K-T{:}G

» Fokus auf Creo Simulations-L6sungen

* Presales / Training / Consulting:
- Creo Simulate (Pro Mechanica)
- Creo Mechanism (MDX, MDO)
- Creo Animation (DAO)
- Creo Manikin
- Creo Behavioral Modelling (BMX)
- Creo Spark Analysis (CCX)
- Creo Mold Analysis (CMX)
- Mathcad o Urs Simmler
- ProTOp (Topology Optimization,
CAESS, PTC Partner Advantage Silver) . _
- FLOEFD (CFD-Simulation, Mentor) GIA Informatik AG (Schweiz)
mail: urs.simmler@gia.ch

28 Jahre Simulations-Erfahrung mobile:  +4176 574 90 16
« davon 20 Jahre bei PTC als Application Engineer

CAD Simulations Experte
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I Center for Advanced Engineering Software and Simulations

oS CAESS K-T&G

GIA Informatik AG
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GIA Informatik AG: IT Services fir Industrie & Handel //GIA
CAESS

o U

. @Ofi¥ingen
Sy s,
MULLEER MARTINI

SAP Losungen

IT-Services

Seit 1988 mitten in der Schweiz

145 erfahrene Mitarbeitende

CAD / CAM / CAE / PLM

Unternehmen der Muller Martini Gruppe

CiTRIX' | Microsoft Partner SAP Certified SAP°Certified

PARTNER Gold Datacenter in Hosting Services in Cloud Services

Silver Silver Devices and Deployment

> ‘ partner network
M ORI
BUSINESS
cMeA FIoEFD™ KX :tiory

FACTORY |SOFT

'a

Silver
Partner

Solution Advisor

e

™

Partner

REGIONAL/NATIONAL
CONSULTING AND PARTNER
INTEGRATION

VEEAM

Jaulred

an. CAESS

B Center for Advanced Engineering Software and Simulations
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GIA Informatik AG: CAX/PLM-Leistungen

CAESS
D ptc  k1ie

- PTC Windchil an. CAESS

° PTC M athcad . Center for Advanced Engineering Software and Simulations

« PTC ThingWorx / Navigate ™
* ProTOpCI (Topology Optimization, CAESS,) dﬂm FIOEFD

 Vertrieb / Training / Consulting:
e PTC Creo Parametric
* PTC Creo Elements Direct

* FLoEFD (CFD-Simulation, Mentor)

« LOsungen von Techsoft g%%#

« LOsungen von Software Factory
« Monitoring PDM-Kundensysteme SOFTWARE
* PDM-ERP-Schnittstelle § FACTORY

Eigenes Schulungszentrum in Oftringen
tber 130 Mann-Jahre Erfahrung im CAX/PLM-Umfeld
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I Center for Advanced Engineering Software and Simulations

Y CAESS K-TQG

CAESS, ProTOp fur diverse CAD-
Losungen
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CAESS, ProTOp fur diverse CAD-LOsungen IIGIA

* PTC® Creo® (.fnf) ‘ CAESS
« CATIA Simulia® Abaqus (.Inp) .‘ K'TQG

« SolidWorks® Simulation (.inp) C reo@ 7

» SolidWorks® Simulation (.geo)

» Siemens NX™ (.dat) D S

e, 7 CATIA
Solid\Works SIEMENS
*VNX
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I Center for Advanced Engineering Software and Simulations

SR CAESS K-TQG

Intuitiv, logisch strukturiert, effizient
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Intuitiv, logisch strukturiert, effizient IIGIA
. CAESS
 Benutzeroberflache

it K-T{}¥G

* logisch strukturiert
o effizient

- 8 x
File - Llicense - Hep - | [JPwject [DCommands [RGophics  *sMove \FHide = [Ellogger [JBrowse | CASimulati .  projects\GE_ BRACKET ptpro
FEA Model OPT Model Optimization Results
i Project file
GE_BRACKET.ptpro
1 1] Source model file
i CAESS ProTOp Help - o X 3 GE_BRACKETfnf
& 5 FEA model
CAESS ProTOp Documentation =) (#] 100% Search @ X 1§ OPT modet
HHE
Spedial situations modeling 2 I Configuration fundamentals ~
Contacts P
Fastening The figure below illustrates the difference between optimization of a solid model and a configured model. Conventional solid model optimization yields R,
the best possible result because the corresponding design space is not restricted in any way. On the other hand, configured model optimization yields
Defining load cases AM Stress. v
the best possible design only within the limited design space. In the mathematical sense the former result is always better than the latter. 4
Finite elements and meshing Mar 256802
M 7342000
For PTC Creo® users ~ Element edges  Display
- MinEdgelength 0501570165 Showsotid True
®
For Simulia® Abaqus users T 5 MarEdgelength ‘Show'Wiretrame True
For SolidWorks® Simulation users Initial solid Configuring Aveagetengtn Showintuiwie  Fabse
v Hement! v Geometry
ForSIEMENS NX™* users model — - MinElemQualty ColorhionCut 100,120,160
Optimization model preparation Initial lattice MauEiemQuaity | Colorcut I 150120, 150
H AveElemQuali, '
Material regions classification design o 4
Part configuration NumimploadCases 4
9 @ D st session - {3 runcyces ~ [ Pause cyctes B esicion -
Technological constraints Numbtst
Modeling elastic-plastic behavior N Nlon
i - " PR Maximizat o Materialredistribution rate
Controlling tension/compression :umsmmnm L Low '] High
g e o
Optimization process e 5 Fiekds smoothing intensity
Session start options Optimization Low [] High
Objective function
Targeting opti 4 i
argeting options ® Volume part o [ v Session
oo . NumCycleshin
OP(lmlxvatlon c.!lrecuon Oret — | M‘nmc;( =
Managing active load cases OptimEation with O Maxaspicement [ 00600 TotalCyclesCount
Solving large models thickness limits LastCycleTime
. TotalCyclesTime
Performance considerations ) rao i et o S
Stability considerations Optimized lattice [ Ensble sem-plastic moteria mode! VolumePart
& RefBoundaryStress
Results processing design Parameters .. Load cases ... splacement .
FEA response fields = <
Target convergence
Surface improvement
Convergence stabilty
Part model retrieval
NumNodes
Legal information Optimized solid v Total number of FE nodes. AESS ProTop Ve 180214
9 AE oTO0p Ve 0214 Da Help Gose
i GE_BRACKET Cycle=67 VolPrt=16.9 e-01 EigFrq=0.00s+00
Copyright © CAESS d.o.0. All rights reserved. | @ Ready
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Intuitiv, logisch strukturiert, effizient

« Extrem leistungsfahig

« RAM
o Zeit

* Rechner-Performance

Installed system RAM:
Currently available RAM:

8.000.000W
6.000.000 -|
4.000.000

2,000,000 -

Max number of active finite

32.0GB
26.8 GB

elements recommendet for best performance

[ TTH4 elements
[ HXHS elements

l_Lj [ TTH10 elements

O

Close

X
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I Center for Advanced Engineering Software and Simulations

Y CAESS K-T&G

Schalen-, Gitternetz-Strukturen
(Lattices)
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Schalen-, Gitternetz-Strukturen (Lattices)

 Schalen

o Gitternetze
Lattices
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. Center for Advanced Engineering Software and Simulations

T CAESS K-TQG

Fertigungsrandbedingungen (Guss,
Stanzen, Schmieden, Pressen, Drehen,
Frasen, ...)
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Fertigungsrandbedingungen (Guss, Stanzen,
Schmieden, Pressen, Drehen, Frasen, ...)

* Trennebenen
* Formschragen
¢ Symmetrien

 Muster

|:| Werkstuck :] Werkzeug
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oS CAESS K-T&G

I Center for Advanced Engineering Software and Simulations

Nichtlinearitaten: Kontakte, Plastizitat
Vorspannung
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Nichtlinearitaten: Kontakte, Plastizitat, Vorspannung

 Vorgespannte Schrauben

o Kontakt
* Plastiziat

Elasticlsotropic

Elasticlsctropic
SemiPlastic

SemiContact

ElasticOrthotropic

20. Bayreuther 3D-Konstrukteurstag / CAESS ProTOp: Topologieoptimierungs-Software entwickelt von Ingenieuren fiir Ingenieure /

Elastic-plastic modulus = YHarden * ElaMod

YStress YHarden * ElaMod
Pre5train
ElaMod
. 3
D ' D I:l [ 5
Material region type Imported materials
Free S Status  IdKey Name RegType ModType Notes
Material model type » @ M1 S235)R_AR Free Elasticlsotropic
Elasticlsotropic ~
Linearly elastic isotropic and general properties
) ElaMod.__|'RoissR | -TheBxp: | MasDen; _|‘¥Suess | Yilatden. | Prestialn | TenGomRatlo) |
| 2.1E+05 03 1.2E-05 7.85E-09 0 0.001 -0.0025 1
Linearly elastic orthotropic properties
[cys & B2 B N2 N3 N3 G2 63 63 A R A3
|WCs 0 0 0 0 0 0 0 0 0 0 0
Help (& | OK
Ready L

2018 /

Urs.Simmler@GIA.ch

18



I Center for Advanced Engineering Software and Simulations

SR CAESS K-TQG

Netzverfeinerung in ProTOp
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Netzverfeinerung in ProTOp IIGIA
| CAESS
 Verfeinerung der Vernetzung

in ProTOp ﬂ'{?h Mech refinement E‘{}E Element conversion K-TmG

* Kurze Kanten
* Prognose Solver-RAM

° KEINE ZusatZIiChe Netz- Refine elements within selected material regions Mesh data within the refined region
verfeinerung in FEM natig % i T B i

MaxEdgelength 2.90662
AveEdgelength 1.8037%4
v Relative mesh fineness quality

i1 Mesh refinement - X

CurrentQuality 1.34927177
170’348 Knoten
Extend the refine region by bandwidth [ 4 ;L-:-J’ InitialQuality
Initial r_elative mesh finengss quality measure within

Max allowed FE nodes after refine ‘ 170,348 @I IheJefined Noltume domain,

Solver RAM: upto 2.9 GB max =

Do not divide edges shorter than

) - 2
20 650 Knoten Help | | Refine | Close

O Ready
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Y CAESS K-T&G

I Center for Advanced Engineering Software and Simulations

CAD-Flachenruckfihrung mit
.OBJ-Dateil (Wavefront)
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CAD-Flachenruckfihrung mit .OBJ-Datei (Wavefront) //GIA
CAESS

K-T{:}G

* Verbesserung der
Oberflachen-Qualitat
« Wegnehmen Spitzen
» Verfeinern Dreiecke

it Surface smoothing - O
- Glatten Flache e Iy BECTC
Fixed rings: 12 Current volume 8.537E+04
- = Removed rings: 0 Volume delta [3¢] -0.2
» Vereifachen Flach
erelffacnen riacne
Select active surface
@Cutsurfaces Expand by bandwidth [ 71 7»3-
O Cut edges [ Exclude fixed Select |
Improve active surface
. | Remove peaks |
Less Moderate Mare
. : Refine triangles
Less Moderate More
. | Smooth surface
Less Moderate More
. Simplify surface
| Undo Redo
e |
@ Ready
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CAD-Flachenruckfihrung mit .OBJ-Datei (Wavefront) //GIA

 Vereinfachung der Oberflachen-

Triangulierung

* Export
« OBJ-Datei (Wavefront)
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i

Speichern unter
T

Organisieren

« mesh_3mm > pt_projects > mesh_3mm > sessions 3

Neuer Ordner

017010 Name
2017.02.C
2017_03.Si
2017 04 P
Admin

Data

ASM_3i

Dateiname:

Dateityp:

# Ordner ausblende

v

~

An

Es wurden keffl

STL Binary Files (*.stl)

STL Binary Files (*.stl)

CRAESS

K-T{:}G

Surface export — O x
Check and Fix Initial volume 8.357E+04
Fixed rings: 0 Current volume 8.357E=+04
Removed rings: 0 Volume delta [3g] 0.0
Simplify mesh by triangles reduction
F Y Simplify
| Intensity of triangles removal and simplification procedure,
Less Moderate Mare = T
Relative size limit 200 3
Max deflection o202 Cuality limit oo 2
Close

/ 2018 / Urs.Simmler@GIA.ch
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CAD-Flachenruckfihrung mit .OBJ-Datei (Wavefront) //GIA

| CRAESS
* Import OBJ-Datel
(Wavefront) K_TmG
 Modellieren der Anschluss-
geometrien

 Validierungsberechnung

L@ elect any reference for auto type constraining,
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I Center for Advanced Engineering Software and Simulations

oS CAESS K-T&G

Live Demo: Halter
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Model-Vorbereitung Optimierung Flachen- .OBJ-Import Validierung
Glattung/Export Creo Parametric
Creo Simulate (FEM) ProTOp ProTop Freestyle Creo Simulate (Native)
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I Center for Advanced Engineering Software and Simulations

oS CAESS K-T&G

Kundenbeispiele
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Kundenbeispiele: Hydraulik-Block

CRAESS
Lastfalle: 2
Elemente: 2.0 Millionen K'TQG

Konfiguration:
« 1x Schale 1x Lattice

Zeit: 1.5 h
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Kundenbeispiele: Achsschenkel

* Lastfalle: 8
* Elemente: 35.3 Millionen
Zeit: 24h

7% Initial-Volumen

i LA
Saiaety
el %'A'A’

L.
A
=
AT

s by i
I
o
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Kundenbeispiele: Halter

Lastfalle: 1
Elemente: 24.6 Millionen

Konfiguration:
« 1x Schalen 1x Lattice

Zeit: 34 h
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Kundenbeispiele: Motorhaube

o Lastfalle: 21
 Elemente: 57.4 Millionen

a
205
Suppress toggle.
Load cases engaged in current session
Satus Iokey ~ Name Sup  impFac  SEnr  BSties  MaDup  E
B 1 10w sTER noo 0 o 0 0
Hew. a
| Resdy !
‘ShowSoli
Indicates whether to ren
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an. CAESS

I Center for Advanced Engineering Software and Simulations
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