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Agenda ~»GIA

* Vorstellung Prasentator
* Vorstellung GIA Informatik AG
« Warum Topologieoptimierung?
* ProTOpCIl von CAESS

an. CAESS

. Center for Advanced Engineering Software and Simulations

PTC PartnerAdvantage \

* ProTOpCI: Live Demo
* Fragen
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Presentator ~»GIA

» Fokus auf Creo Simulations-Losungen

* Presales / Training / Consulting:
- Creo Simulate (Pro Mechanica)
- Creo Mechanism (MDX, MDO)
- Creo Animation (DAO)
- Creo Manikin
- Creo Behavioral Modelling (BMX)
- Creo Spark Analysis (SAX)
- Creo Mold Analysis (MAX) |
- Mathcad .
- ProTOpCI (Topology Optimization, U ) S| mm Ier

CAESS, PTC Partner Advantage Silver)

- FLOEFD (CFD-Simulation, Mentor) _ .
* 28 Jahre Simulations-Erfahrung GIA Informatik AG (Schweiz)
mail: urs.simmler@gia.ch

* davon 20 Jahre bei PTC als Application Engineer . opile: +41 76 574 90 16

CAD Simulations Experte
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GIA Informatik AG: IT Services fur Industrie und Handel ~»GIA

. ’3"—1
MULLER MARTINI

SAP LOsungen
Seit 1988 mitten in der Schweiz IT-Services

145 erfahrene Mitarbeitende CAD /CAM /[ CAE |/ PLM

1S0 9001
BUREAU VERITAS

Unternehmen der Muller Martini Gruppe

Microsoft Partner SAP Certified SAP° Certified

| — -U
q) : Gold Datacenter in Hosting Services in Cloud Services
Silver Silver Devices and Deployment QJ
C Partner —_
S ~—+
E ' -
vmware CiTRIX 2
PARTNER PARTNER EMC‘ PT . . . H E s s CD
a REGIONAL/NATIONAL Silver BUSINESS c® Chanr]ElAdvantage . . c . . -
CONSULTING AND Solution Advisor PARTNER I Center for Advanced Engineering Software and Simulations
INTEGRATION {_J VALUE ADDED RESELLER
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Warum Topologieoptimierung? ~»GIA

* Topologieoptimierung in Wikipedia:
«Computerbasiertes Berechnungsverfahren, durch
welches eine glnstige Grundgestalt (Topologle)
fir Bautelle unter mechanischer Belastung
ermittelt werden kann.» Wikt

« 3D-Druck-Verfahren revolutioniert Gestaltung der
Komponenten

— Form unabhangig vom Fertigungsverfahren

— optimale Gitterstrukturen innerhalb der Komponenten
wichtig

* Creo Umfeld:
- ProTopCl (CAESS, PTC Partner Advantage)
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Warum Topologieoptimierung? ~»GIA

* |nnovative  Effizientes  Fertige Modelle
Design-ldeen Re-Design far 3D-Druck
N 5 : -
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Warum Topologieoptimierung? ~»GIA

F Optimale Form mit
Volumengeometrie
A W
A

Optimale Form mit
Gitternetzstruktur

ISR Y T T

4
I
4
[
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CA ESS ==. CAESS . PTC PartnerAdvan@ I/ G I A

. . . R I Center for Advanced Engineering Software and Simi
Center for Advanced Engineering Software and Simulations

« CAESS, PTC Partner Advantage, Silver
« Maribor, Slowenien, 20 MA
e http://www.caess.eu/index.html

==. CAESS PTC PartnerAdvantage
[ Cener for Advanced Engineering Software and Simuiatons Aboutus  Terms of use

Veraton

4 ! - ,v ° - -
Date: 0571373014 w;\o;n D VoiPrya 40040 VizAdy | 0.35

* ProTOpCI: PTC Creo Simulate (linked)

* ProTOp: PTC Creo Simulate, Simulia
Abaqus, SolidWorks Simulation
(standalone)
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http://www.caess.eu/index.html

P r O TO p C I ® EEH: forAdvggEEgisimulamns PTU PartnerAdvan@ I/ G IA

 \Vortelle: ‘.
— Kostengunstige, benutzerfreundliche Software g cummm
— Leistungsstarke Strukturen mit weniger {.W “"""""I
Material
— Linked / standalone Software mit eigenem ® Targetvohume part 4
FEA-Solver ; extrem schnell, parallelisiert, ) Tt s s

() Target max displacement

keine Scripts

— Interaktive Optimierung und Zielanpassungen
auf Wunsch

— Optimierung mit Volumen-, Schalen-
Geometrie, sowie Gitterstrukturen

— Oberflachenglattung an optimierten
Komponenten ermaoglicht direkte Verwendung
far 3D-Druck und Herstellung

|Rur1r1ing. Cyces: 4 VolRatio: 75.3 BStress: 3.1f &
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ProTOpCI® 8 CAESS o) GIA

» Ablauf Topologieoptimierung:

bk owhE

~N O

Saxsim 2016

Optimization
Model

Finite Element
Model

Design Space

Topology
Optimization

Design Space

Finite Element Model (Creo Simulate)
Optimization Model

Topology Optimization

Reconstruction to Parametric

G eom etry GValidation )
Validation FEAs (Creo Simulate) 4 nopa'fiﬁa’é'lﬁ‘éﬂﬁkewe

Shape Correction
Optimized Geometry

s A o
A BN
SO Y N
= By, |

Bl
Correction --;‘
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an’ CRAESS

. Center for Advanced Engineering Software and Simulations

PTC PartnerAdvantage | g GIA

* Erzeugen des Simulationsmodels in Creo Simulate (FEM-Mode) mit

Volumenbereichen
Materialien
Randbedingungen
Lasten
Netz-Steuerungen
Last-Satzen

Randbeding.-Satzen

Analysen

* Run ProTOp

Topology Cptimization

Saxsim 2016

Topologieoptimierung im Creo-Umfeld mit ProTOpCI

[=] SRR N
Datei~ Startseite = Modell verfeinern Priifen Werkzeuge Ansicht

. U3
ol | | 3=
en J| Gravitation

Modus | Modus | Modell | Regenerieren Kraft/
Structure | Thermal |einrichten -

Copieren [ FE Druck A N Planar

Verschiebung
Moment [ Zentrifugal @ Kugel

Setup + Operationen * Lasten * Randbedingungen ~

PlamE

Modellbaum

Funktionalitatsmodus

v 2% Simulations-KEs
» @ Nolumenbersich 1] ¢

9 PINPRT platen -

Eigenschaften

3 PINPRT ) st

() CONTACT_LAYER PRT

(7 CONTACT_LAYER PRT

OK Abbrechen

+ Hier einfiigen
i Materialien
& AL2014_CAD
&ss
& AL2014_OPT
) SS_CONTACT_LAYER
v 4+ Lasten/Randbedingungen
¥ [ Randbedingungssatz ConstraintSet1
[&: Constraint1
[ Constraint2
v [+ Lestsatz LS_90_Degree
[ 90_Degree
v [[- Lastsatz LS_60 Degree
[ 60_Degree
v [[- Lastsatz LS_120_Degree
[ 120_Degree
v 45 Materialzuweisungen
&3 MaterialAssign1
&3 MaterialAssign2
&3 MaterialAssign3
&3 MaterialAssignd
v =T Netzsteuerungen
3 MeshControl1
MeshControl2

v 2 Analysen

£ static_90_degree
£ static_60_degree

47 static_120_degree Struktur: FEM-Modus ; Standard Haft- Schnittstelle

R Drehgelenk g Materialzuweisung

TO_BRACKET (Aktiv) - PTC Creo Parametric

{— Materialien

4 Analysen 2
==

¥ Ergebnisse

Run

Z] Materialorientierungen  ~ 2 Diagnose T Diagnose ProTOp

Materialien Netz = Ausfihren ~ Topology Optimization
%1 Maximale Elementgréfie &

Netzsteuerung fur maximale Elementgréfe
erzeugen.

~p0-@
[x]

Schlieen

SchlieRen

GKE,

= * BRACKET.PRT Simulations-Konstruktionselement Volumenbereich 1 (ID 190) - 1 von 1 wird regeneriert...
g [ﬁ‘ * Alle Simulations-KEs wurden in Modell BRACKET PRT erfalgreich regeneriert.

I Alle -
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an. CRAESS GI A
1] PTC PartnerAdvant
. Center for Advanced Engineering Software and Simulations ar ner Van age II

* ProTOp startet mit FE-Model

ProTOp - C:\Users\giausi\Desktop\SAXSIM\Demao\ProTOpCI\ProTOp_TO_BRACKET_02\TO_BRACKET.ptop = PXe
@ File - 3 Help - 4 Geometry ~ & View - Cross-section Initial 1) Maximize
( A E S S P r-o | O p Model ‘ Optimization | Settings
Source .. (ﬂl Import ~ ﬁ Prepare - 0.000e+00
Version 4.3.2 0.000e+00
Load cases - TO BRACKET.fnf | [l [aesed
- 0.000e+00
Include AnaTyp  Active ImpFac FileName Notes 0.000+00
4 Static |~ mm  LC_0001_STATIC_90_DEGREE | 0.000e+00
0.000e+00
Static | ™ mm  LC_0002_STATIC_60_DEGREE | 0.000e+00
Static ¥ 3.femm LC_0003_STATIC_120_DEGREE 0.000e+00

0.000e+00

W Fixed scale

il Save
LCaseld SEner BStress MaxU EigFrg ImpFac

1

A

Status. Generator: 0.14 sec Vertices: 17921 Triangles: 35850 BBox: 3.50e+02 4.00e+02 6.00e+01
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ProTOpCI® 27 CAESS | ercrrnesoncr ] QLA

* Material Regions

Material Regions Tool B

{ ¢ Show [ Help

Id Mame Type Motes
STEEL_FI¥C | FixedContact
TIALLY Free

— Light blue — Free region
(modified by the optimizer)

»

1

2

3 STEEL_FIX Fixed
4 TIALLY_FIX Fixed
5

6

TIALLY1_CAD |FixedCAD
TIALLY_CAD

€< €)<€| <

FixedCAD

— Fixed region (not
modified by the optimizer)

— Gray — FixedCAD region;
excluded from FEA (e.g., If
needed for 3D print, no BCs and £7
Loads on FixedCAD regions)

— Black - FixedContact
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ProTOpCI® 27 CAESS | ercrrnesoncr ] QLA

Eﬁ ProTOp - CA\Users\giausi\Desktop\SAXSIM\Demao\ProTOpCI\ProTOp_TO_BRACKET |

* Technological (Design)

) & File - Help ~
ConStralntS Model | Optimization |  Settings |
. . . . . @ Source ... ﬁ Import - ﬂ Prepare -
— Uni-directional opening with -

optional draft angle

Include AnaTyp  Active
3 \Static |~

(static |~
|static |

— Bi-directional opening

— Plane symmetry

— Axisymmetry

— Constraints like uni-directional
opening are important for
technological (production) reasons
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ProTOpCI® 27 CAESS | ercrrnesoncr ] QLA

. . Ell ProTOp - C:\Users\giausRDesk‘top\SAXSIM\DemD\PrcTOpCI\ProTOp_TO_BRACKFF_M\TO_BRACKEI'.‘ Configuration Tool a
» Model Configuration
odel Configuratio i —
. Model | Optimization | Settings Tpe e b Mo S counmemen W z
Lattlce shell |~ [0 o Shell Translate by j j j
_ (7 source.. A& Import- |£E Prepare - o D e poaerr [ 5 [ o J[ ¢ ]
> |t v oar et | Cell CStype
_ E ;he II egsri] (s © Materials ... 10, . Lattice | [ 027 Lamce) . Ol rongenin [0 ][ 0 [ 2 ]
. Material regions .. Desartic [ 0 J[ o ][ 72 ]
Include AnaTyp  Active Im Tese
Mixed lattice / shell / solid e T mesopraree | grene,
— ViIXedq lattice / snell / SOoll ¥ [swelr] @ ATIC_60_DEGREE s
4 ¥ [stetic [v| ¥ ATIC_120_DEGREE
Rounding Celitype Cell rotate
Thickness Min e Lines subdivide

Range Sharpen Cell size ABC
celitansate [ 0| [ ]

Current volume part: 0.0% Thickness Min g

Min/Maxvolume parts: ~ 0.0% 0.0%

[ | DomainVol= 2460E+05 AveElemSize = 1.15E+00 "

-- 2' .Cylindrical CS Spherical CS Cartesian CS

ProT0p WVersion 2.5.0
jates ¥ 4 APre: 0 ProT0p  Version 2.5.0
Dats: 1042772014 Oyele: O VolPrt: 100.0 Vixddy: 0.95 Date: 10/26:2014 Gyele: 0/VelPre: 100,0 Vesady: 0.05
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ProTOpCI® 27 CAESS | ercrrnesoncr ] QLA

* Model Configuration
— Lattice-Types

- 1D

Wall from lattice

- 2D

- 3D
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ProTOpCI® 27 CAESS | ercrrnesoncr ] QLA

» Special Features

— Custom semi-contact elements enable
for computationally efficient and
numerically robust modeling of the most
common contact situations such as

— Pin joints
— Pin loading
— Bolts / rivets fastening

Materials Tool

i Material propertis Help

— Prestrained Region
— Bolts / rivets fastening

i Material fields

Prestrain

2 TIALLY1_CAD |0
L 0.0005

3 4 TIALLY_VR  0.0005
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PrOTOpCI® an. CRAESS PTC PartnerAdvan@ I/GIA

. Center for Advanced Engineering Software and Simulations

* Run Optimization

P’ Start session  ~ i} Run cycles ll Pause cycles - E End session
— ProTOp is designed to be fully interactive e
. - . - H H H - ["] Double-precision solver Yield stress factor 1.0
— Durmg an active optimization session, itis | -
possible to visually monitor the progress | — | | _—
] |Runnlng |Cyde 44 VolPri: 37.7 BStress: 2.02e+00 MaxU: 5.31e-02 TotTime: 00:05:49
an d . @ Target volume part [%] Material redistribution rate |
— Change targeting options and values © Taret Mises sres - .
— Activate and deactivate individual load cases R 000= o 0
on the basis of their impact factors
— Activate or deactivate semi-plastic behavior of

materials and adjust the related parameters
— Adjust tuning parameters

— Switch between single and double-precision
FEA solver

— Pause and continue or restart optimization
sessions
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Errors free and smoothed surface

PFOTOp C|® an. CRAESS PTC PartnerAdvan@ I/GIA

Il Center for Advanced Engineering Software and Simulations

Surface and Export Taols ]|
PY Su rface Tools [& Redraw | = Check # Bxport.. @ Help |

: MRegions - Peaks and pits removal
[/] AL2014_CAD [Fixed] ~ Edge preserve
7] 55 [Fixed]
] AL2014_OPT Band width
I ] 55_CONTACT_LAYER [FixedContact]
. T .
» Smoothing
— viesn simpification
Mesh simplification Band width
= Min quality Blur levels
— Peaks an pItS remova
Max deviation Pull back
-
— Smoothin
Relative tiny fimit

A Initial volume: 3.508e+06

Volume delta: 0.00 %

Initial triangle count: 37638
Triangle count delta: 0.00 %

Surface after Smoothing Errors free and e ‘
optimization smoothed surface

Removed vertex rings: 0
ProTOpFSM tool, Finished. |

[—

Export to STL, AMF
or STEP formats

_EroTDp - C:\Users\giausP\Desk‘top\SAXSJM\Demo\Prml
Surface and Export Tg

N

o

A ;& ‘
p A A
_?A%%%”‘

%+ Redraw S Ched Help

© MRegions ~ Export surface mesh I
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ProTOpCI® 27 CAESS | ercrrnesoncr ] QLA

» Export to Additive Manufacturing

* ProTOp® solution perfectly suited
for new Additive Manufacturing
technologies

— Freedom of design
— Complex geometry
— Lattice structure
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~»GIA

* Export / Reconstruction in Creo Parametric

- Validation FEAs (Creo Simulate) Creo

Simulate

Creo
Parametric

STL from
ProTOpCI®
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II IA IT-Services. FAIR, KOMPETENT und SICHER.

Pro TOpCl: Live Demo

Saxsim 2016 Topologieoptimierung im Creo-Umfeld mit ProTOpCI Urs Simmler, CAD Simulations Experte, GIA Informatik AG, Oftringen (Schweiz), www.gia.ch




an. CRESS , GI A
1 PTC PartnerAdvant
. Center for Advanced Engineering Software and Simulations ar ner Van age II

Creo
Simulate

............

Parametric

P
he
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Demo_CreoSimulateProTOpCI.wmv
Demo_CreoSimulateProTOpCI.wmv

Fragen ~»GIA
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IIG IT-Services. FAIR, KOMPETENT und SICHER.

VIELEN DANK
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