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CADFEM

Shell-based Composite Analysis

Solid Composite Analysis

Additional Features

Preview Composites Simulation

© CADFEM 2014



CADFEM

Simulation macht vieles moglich

- Wegweisende Innovationen entwickeln
- Mal3stabe in der Produktqualitat setzen

- Kosten und Entwicklungszeiten reduzieren
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PRODUKTE — Software und IT-L6sungen

LS-DYNA
optiSLang’ Rl s
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CADFEM

« eCADFEM - Software as a Service
» Software mieten: so oft und lang wie
notig
 Flexibler Zugriff auf Lizenzen
« Maximale Datensicherheit
 bereits 1.300 Kunden

« CAE-optimierte IT-Infrastruktur
» Workstations, Server und Cloud

* einsatzfertig: installiert, vorkonfiguriert
und getestet

« effizientes Arbeiten mit optimierter
Hardware (z.B. HPC)

« Service Level Agreement
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SERVICE — Beratung, Support, Engineering

¢ Ihr EInStIeg In dle S|mU|at|0n |e|Cht Das Potenzial von Ihre technischen
Simulation fir Ihre Anforderungen und
gem aCht Organisation ausloten Nutzen analysieren

« Bewéahrte Konzepte fur die Einfihrung
der Simulation ohne Risiko

Organisatorische und Ihr erstes konkretes
technische Integration Simulationsprojekt
in lhre Prozesse erfolgreich durchfiihren

« Anwendersupport

« 30 CADFEM Ingenieure helfen bei der
Anwendung der Software

» Support auch bevor das Projekt
beginnt

« Zweitmeinung einholen

» Vertrauen in die Simulationsergebnisse
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CADFEM
SERVICE — Beratung, Support, Engineering

» Simulation im Auftrag

» Entwicklungsbegleitend, bei
Engpassen oder fur bestimmte
Expertise

 Nachweise nach Industrienormen

« Lieferung der Ergebnisse,
Lésungswege und
Berechnungsmodelle

« Softwareanpassung
» Template-Programmierung
 reproduzierbare Workflows
» Beschleunigung der Modellerstellung

» Qualitatssicherung der
Simulationsprozesse

. Programmierung von Zusatzlﬁsungen Simulation einer Schaltanlage; um 90% verkurzte
Bearbeitungszeit. Quelle: Siemens AG
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WISSEN — Know-how-Transfer

 CADFEM Users’Meeting

» Treffpunkt von 800 CAE-Anwendern
seit 30 Jahren

 Die Plattform fiir den
Erfahrungsaustausch

o Software-Seminare zu 50 CAE-
Themen

« Softwarebedienung UND Engineering
* 5.000 Teilnehmertage im Jahr

« Fachmedien
« CADFEM Journal (35.000, 2xjahrlich)
« Fachbicher
« www.CAE-Wiki.com
* www.youtube.com/cadfem

© CADFEM 2014



CADFEM

« CADFEM in D, A, CH g f”’;: -
- 1985 gegriindet e o S T
« 12 Standorte —; .

« 185 Mitarbeiter Fn

60 Millionen Euro Umsatz
2.300 Kunden

e CADFEM worldwide >250

Mitarbeiter
« ANSYS Competence Center FEM in -
Zentraleuropa ANSYS
« Teamwork mit ANSYS Germany, Competence Center FEM

ANSYS Competence Center CFD
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CADFEM

Shell-based Composite Analysis Summary

Solid Composite Analysis

Changelog ACP R14.5.7

Preview Composites R15.0
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Shell-based Composite Analysis

ANSYS and Composites
« ANSYS is not new to composite simulations.

« Layered shell and solid elements
for more than two decades.

* Rich variety of elements for
composite modeling from 1D to 3D.
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Shell-based Composite Analysis

What can | do with ANSYS Composite PrepPost?

* Build up your Composite Design
* Define the composite layup
« Define fiber directions

« Evaluate your Composite Design
« Evaluate stresses in the layers

 Evaluate failure criteria

© CADFEM 2014
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ANSYS Composite PrepPost is the Next Step

e [ntuitive workflow for
composite modeling.

 Different options to define
fiber orientations.

* Quick setup of
composite layup.

* Quick postprocessing.

+ Allows design studies of
different composite designs.
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Shell-based Composite Analysis

The Workflow in ANSYS Workbench

. | \ - B = C
y il AP ACP (Pre) = Static Structural il 9P ACP (Post)

2 @ Engineering Data " ,——# 2 Q Engineering Data +" ,——M@ 2 g EngineeringData "

3 i) Geometry W g3 i} Geometry v &3 [} Geometry v
4 | @ model v g——H4 |G Model o W4 @ Model v
5 | iy Setup v ——a5 B SectionData v o4 5 |3 Results v
ACP (Pre) 6 @& seup v 4 / ACP (Post)
7 Soluti vy
8 @ Results w

Static Structura
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Competence Center FEM

Shell-based Composite Analysis

-

- | Model
CAD model g T preparation
enhancement

e

et I et
T I
3] i | |

Design = Composite
improvement : |

; preprocessing

Composite ‘ e A

postprocessing
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- B

e oro |

-~ 2 @ Engineering Data +"

3 i) Geometry N
4 @ Model v ‘i ACP-Preatp - ANSYS Compmute PregPert
Ble Yiew Joch Hep
5 | iF Setup v E ACP - Pre Semeld
ACP (Pre) Geometry 1 'l. B ¥ Models PO REa F 10 LETES W9 Be  FHEe @

B £F ACP Model

& Material Data

e d Element Sets

o @ Edge Sets

- d} CAD Geometries

- @ Rosettes

- {8 Look-Up Tables

i &) Rules

a Oriented Elernent Sets
e a Modeling Ply Groups
- & Sampling Elements

- % Section Cuts

- w Sensors

i @§ Solid Models

i &3] Definitions

MO|4-Y10M\ 21607

i %] Parameters
G- @ Material Data

Shell View | Logger | Histony View

In [76): b . mednls[u'AlP Model' | . select’ <. set(jdh . nodels [ Al .‘(z::-t.’:.cl::_r.:-:'!;;:iu:.‘.'|,n
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Shell-based Composite Analysis

Typical Fabric: Material Level Ply Level
Carbon UD
= G Modeling Ply Groups
= E hull
| | . =7 outer skin 1
& .ﬂ Material Data 6( 7 outer_skin_3 \
= Materials . T T R I R
| 2 | A450 Fabric Single ply, E| ‘,.a.ﬂf P1__outer_skin_3
....... i’ orecell UD W b e= PLLL outer_skin_3
_______ S g E-Glas or Woven
i EI ----- v F'E outer_skin_3
....... g Corecell_A550 _—7 {0 b= P21 outer_skin_3
I SRR S Z4¥ Resin f\C .....
Typical Stackup: s —ne feP 2 f’“" 3 _outersin3
i = S Fabrics “mnes S \ e, » P3L1__outer sklny
Non-crimped 3-U
. CnreceII_AﬂrEﬂ_EUmm] (j 7 u:uuter skin_4 )
fabric E-Gl v i
....... as B <7 P1__outer_skin_4
Lb sl o Lo S NN Corecell_A550_25mm <7 P1L1_ outer_skin_4
....... A E-Glass_800g > : = — _skin_
~~~~~~~~~~~~~ | wg < PLLZ_ outer_skin_4
= @ Stacku e o= PLL3_outer_skin_4 Y,
————————————— Stackup Prearranged = OUTer_skin_3
S g F P AT T IH - @ Sub Laminates combination of fabrics ; |_é_|.....¥£3 P1_ outer_skin_5 \
~~~~~~~~~~~~~ ‘ [ ™ Hull_Skin | .o« P1L1_outer_skin_5
------- .‘{ - EI.I|kI"IEE|:| \ El“,-"f-;l" PE_DUtEr_S,kiﬂ_S
R & Deck =F |
-/- — | <7 P2L1_ outer_skin_5
Lo A Keeltower <7 P2L2__outer_skin_5

<7 PL3_ outer_skin_3
=7 P3_outer_skin_5
I <7 P3L1_outer_skin_5

\I’.‘I amw PAd O nater eliing &

Sub Laminate Collection of
fabrics or stackups
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Shell-based Composite Analysis
Layup Surfaces defined by Rules

* Rules can be used as
Include or exclude rule.

* A parallel rule selects

Parallel Rule
all elements between (exclude)
two locations. paraliel Rule

(include)

* Cylindrical or spherical
rules are used to reselect
elements within a cylinder
or sphere.

Spherical Rule

Cylindrical

Rule
© CADFEM 2014
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How to manage arbitrary layup directions?

* Define Oriented Element Sets based
on Mechanical’'s Named Selections

» Define multiple Layup Directions per
Element

bonding
starboard

Bonding

Cover

Base plate

© CADFEM 2014
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Competence Center FEM

Shell-based Composite Analysis

~

© CADFEM 2014

Cartesian, cylindrical, spherical and
edge-wise rosettes
Combination methods



CADFEM

Rosette 3

Name: bulkhead
2 bulkhesd
Genera | Rules | Drapg |
Qrserttation
Element Sets: [BULKHEAD ALL')
Onentation Pont: (-5622.0000.-166.5000,-9.5000)

Orsentations Direction: (1.0000,0.0000,0.0000) Fip J
Selaction Method:  Minimum Di TG =
Rosettes: [Rosattel, 'Rosette 10’ R 11, ‘R 12, 'R 137
J Reference Divection Fiald:
ok || Al Cancel
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Edge-wise rosettes are very handy
to define the reference direction
along an edge guide
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Shell-based Composite Analysis

Three steps to a composite layup

Material and Fabrics Oriented Element Sets

S Fasc Propertes
Name VO Layet

1 UD Layer

Genecw | Drapeng Cosmcients  Aradyin
Genendd

Mabenal  Epexy_Carbon_UD_S5GPs_Prepreg

o

© CADFEM 2014
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Layup Direction

Fiber Orientation

Competence Center FEM
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Competence Center FEM

Shell-based Composite Analysis

Draping Algorithm is fast, intuitive and capable of handling

complex shapes

Draping Algorithms determine Draping Mesh shows shear Flatwrap visualization can be
draped fiber orientations induced by draping exported for ply-cutter

© CADFEM 2014
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Shell-based Composite Analysis

E.g. for filament winding

% Modeling Ply Properties

W EN W =lEpoxy Carbon_UD_20_thickness
ID: Epoxy_Carbon_UD_20_thickness.2

General | Draping | Rules | Thickness

Type: lTabuIar‘u’aIues -
Correction Anglel: table/20 -
Correction Angle 2: -
Fie b@ Fomat Vew el
: :":;'tq roeldb, 1 | force off writing results to darabase

*get walistre, active, time,wall
| ansvs Inpet '!‘t written b, workbench version 13,0 welease
titie,static structeral (AS

COm, < -~ DIT3 1n consfstent w wits

WIS MDA

nopr

trach

W -ni- stare 3igrtfy a Wi geoersted frput £1le

Y Yurn off shape checking because checks altready performed nside w8 sesher
| e hel p stem For eore inforsation
SHP OFF, VARN

oolist

t | allow ANSYS to chocae Best KEYOR's for 180x eTeserts
sessser podes for the whole assmably essesssves

rh\c-'t
(s, 1-'0 Se3)

.16513 L
$.165111736C

05137
05137476
.'n,H 4786+

4.0)e8797 l'-hr‘nl
-4 DIESTATE5E+001
4.036679735¢+001

3
I — 3.07153686754001 S48
1. 38 OE4304001 SSE2145c4000
-1. 38 ‘\unx-ccl SSE214%54000
-3.07 J37 G485 4+008
3.0
3.0
2.4 - .st\!3091'2l~
L& a6t 4, 20781084 50
1.% ")l““l 001 4. 445700987c
3. SUM1TEAEL 000 3 3
- 1. DEES62194504000 4 .y?t)ﬁ\llP’aDU.
-1.3420204895+001 - 1. 7900731965 + 000
-1.8%78% QJ‘h‘ooﬂX =13, 79613 1605 + 001
-2. 57 +~001 =3, 7962129378 +008
L7 't]M‘- 1+001 3.796312200¢+ 00}
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Core edge taper
Core thickness set by CAD geometry i .

Y -
308 465 62 79 93% 109 125 M1 156 172

Ply thickness entered
with a Look Up Table

metry

CAD-geo
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 Stacking sequence and composite thickness can be displayed on
arbitrarily Sections or the entire model

« Sampling elements are a powerful tool to analyze the layup

83 3emping Dermest Troparmes ==l
Mame Swmplngliemert |

I SempéngElement |

Genenyl - Anabini
Co Scade Facter: 01 Active Scume and Schadiore Scamel ' and ‘Nons
Loy Tout LT Y Priwe CLT Anaban
Modeing Plies 00). [V Materwis |V Strews 0w finen and Complance Mates
Froductian Pies 39} 17 Angex E2 W Nesmakoss Sifines and Compiance Mitss
Anakyshs Ples (AP) U Thicknesses - @a v Engineenng Constants
Fadiom Lamanute focer (Offunt is Mddlel

Polar Properties

o= apghy Cancel

© CADFEM 2014



© Q%N
c ﬂ D F E m Competence Center FEM

Shell-based Composite Analysis

Assess utilization of each ply

IRF plot of entire structure with a Sampling Element
SamphnoElen(J PP FAILURES
A u;?f | —— CombinedfalureCriteris itf
";T‘v}:r
-
P
y lt'.hj
B "
| ™
K —

028 05 0% 1 L%

Tw(15)(2):
Tsai-Wu
Layer 15,

[Loadcase 2

Gain an overview of
000 critical failure mode,
layer and load case
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CADFEM

Shell-based Composite Analysis

Solid Composite Analysis Summary

Changelog ACP

Preview Composites
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Why Solid Modeling?

Account for
e out-of-plane normal stresses

e out-of-plane shear stresses

Relevant for

J<hick-walled” composite structures

gereports.com

* e.g. buckling analyses of such

wind-watch.org

* proper modeling or assemblies,
e.g. with contacts o

o998,

gurit.com

© CADFEM 2014
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Solid Composite Analysis

Fie View Tools Units Extensions Help

_INew [ZFopen... o Save @lsavens... |gf)import... | <o Recomnect M Refresh Project  Update Project ‘(5?:0;:}:' @ Compact Mode
v 8 X
]El Analysn§ §ysm ]

4 DesignAssessment (
A v B

HarmonicResponse

8 LinearBucking N Eeigue | : TS

i@ Modal 2 @& EngneeringData v 82 @ engneeringData v/
Random Vibration

g Bearotise Soecum Engineering Data /.3 ) Geometry v 4

3 Static Structural 3 e i

) steady-State Thermal 5 |3 setup v

) Thermal-Electric Composite Rod

[ Transient Structural

¥ Transient Thermal

| B Component Systems ( \

iy ACP(Post) - c v D v E v F

A ACP (Pre) W ® Geometry 1 ¥ 7 Statc Stuctural 1
& Engineering Data 2 @ Geometry v/ 2 @ EngineeringData 2 @ Model v .2 @ EngneerngData

& Bxternal Connection 4 4 ’ “ v A
External Data Geometry 3 /@) Geometry Vi 3 @ setw v a ‘=3 @ Geometry ¥ira
(D Finite ElementModeler 3 @ Model V. & 4 /@ Solution v ‘—\\.4 @ Model Vi a
@ Geometry Fittings 5 @ Results v % o5 5 Results 7

N\ Mechanical APDL

@ Mechanical Model Static Structural \ ACP (Post) J

@ Mesh

X Microsoft OfficeExcel
i) System Coupling
| B Custom Systems hd G

-
Pre-Stress Modal i

Random Vibraton 2|9 Geomery v * Analyze ACP solid models within ANSYS Mechanical.
Hader o ooy « Create assemblies from multiple composite and

Isotropic parts
* Apply the full ACP post-processing to solid models
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Solid Composite Analysis
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S S0UDMODR. 1 8IS RO0_CENTRE_BOT
D SOUIDMODE, 1 FL5 SO0 _CENTRE TOP
R SOUDMODEL £ BLS_R00_BNO_BOT
JAD SOUIDMOO0RL. LBLS R00 90 TOR

/D Frctons Srem
D Easesent Syess

Oetasks of *Geometry” 2
- Definbon

Sowrie ItadGeometry

Tioe N Sowece

Length Usat ttmeten
Dement Contrst Progoam Controfied
Onplay Style Body Coler

+ Bounding Box
+ Fropertes
o Stativtos Geometry A Prict Preview A Regort Sreven/
+ Bk Geometry Optons "
+ Asvanced Geometry Optioos Tet Roocetion [Teesstassy
| Wamnnc | The detected otial penetiation/ 0ap 1 retately Wrge for certam contact pars. The mu Promcts Model» Stat Structural> Schson Friday. October 19, 2012 4
L R ETIS. M Calactinin

S 1 s Mt
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Competence Center FEM

Solid Composite Analysis
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Name: SolidModel.2
ID: SchdModel.2

General ! Extrusion Guides l Snap To Geometry | B ¢| \
Active:

Element Sete: ['hull_bwl’|

Max. Element Thickness 500

Start Py Groups ot ||
Connect Butt-Joned Phes: /

Offset Daection: | Shell Narmal -
Drop-Off Bleenant Handling

Weite Drop-Off Elemerts
Use Homogeneous Drop-ON Elementy: 7/
Globat Drop-Off Materiat  Resin -

Monolithic Material-wise Analysis Ply-wise
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]

&2 Solid Model Properties

Name: SolidModel.2 ——
ID: SolidModel.2

Drop-Offs

General | Extrusion Guides | Snap To Geometry (

Active: [V]

Element Sets: ['hull_bwl']

Extrusion Method: [Analysis Ply Wise v

* New option to model drop-offs with

Max. Element Thickness: 1.0

Start Ply Groups at: |[ homogeneous resin elements.
Eanioers Butklomed plee * Automatic removal of bad elements
e Caching computed solid models allows to
Offset Direction: | Shell Normal quickly restore them on reload and update
Drop-Off Element Handling of the ACP model.

Use Homogeneous Drop-Off Elements: (V]
Global Drop-Off Material: Resin

|| apply |[ cancel |
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« An Extruded Solid Model can be additionally shaped with external
geometries to generate desired shapes

Start with shell geometry pumap Define extrusion guides mmm) Specifiy element thickness
and composite layup and snap to geometry and extrude Solid Model

© CADFEM 2014
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Solid Composite Analysis

All features of Shell-Model Postprocessing are retained

s 9

" IRF plot for entire
Solid Model

Projection of the critical
layer (IRF) onto the l
reference shell

FAILURES

pd(8)
Puck delamination
in layer 8

...... Sampling element ... . .
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CADFEM

Shell-based Composite Analysis

Solid Composite Analysis

Additional Features

Preview Composites R15.0
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SHELL Global

Results~
- = - - F
—®2 & EngreeringData ~ ,————— M2 & EngineeringData + ) 2 |G Model v ) 2 & EngneeringData
—93 @ Geometry v 13 @ Geometry ¥ 4 3 ﬁ Setup V4 3 @ Geometry v 4
——®4 @ Model v g————W4 § Model v 4 Solution v . 4§ Model v 4
5 | iz Setp 7 5 R Section Data &, 5 @ Results ¥, 5 | {3 Results 7
ACP-Pre: DefineLay  ind Solid Extrusion 6 ﬁ setup Vv 4 SolidBubmofdel: Apply Displacement BC on SolidiExtruded Parts ACP-Post: Analyze all Results
7 Solution v 4 (
3 9 Results v 4

Pure Shell Model

Create solid model of
critical part (C5 — E2)

SOLID and map shell results

to the cut faces /
(D7 - E3) \ IRFs solid
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Additional Features
Composite Parameter Studies

« ANSYS Composite PrepPost
allows the user to define
parameters for fiber angles.

» All parameters are accessible
In the ANSYS Workbench
parameter manager.

- A - ] - c
| [ T (e—
- - B bt Paariers
2 @ Engeenrplsn v ,— 82 & Egreenglets ~ u: @ e T Ty
3 @ Geometry v g ) B Geonety v 4 - W " | Wttty 1o o Sowtrs
v W ¢ Lot o Matey
4@ Moo v A Model vy W4 vodd .. { g, s 2 e
S i Sewp s ————a5 & SectonOats g % i Aests " Mt 4 i it
- - ~ Moty L b o Jaess
>0 (p) Pacacseters - L “ Sty ) // L 5) prameter ~ | [y T
Copy of ACP (Pre) 7 @) solton v i ACP (P L | Mgy, asber.of Jogens
" | Modsinghty St o Juwscs
g 0 Aesus ) »o MosegRty A mamtee F ewers
Satic Sryctursl : L
| Moowinty 2y s
| Mottty 4 he_srom
| Mottt 3 v e
1 N | Wiy Aoy e )
(J Pacameter Set s Al o -
N Y g
ol " -
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Additional Features

Fluid-Structure Interaction
and Composites
* Apply loads from CFD directly.

* One-way and two-way fluid
structure interaction is possible.

- A

-

1 = s i 9p AcP (Post)

2 & Engineering Data  +" 2 & 2 & Engineering Data o

3 ) Geometry v o 3 Ge 3 M) Geometry -/_‘

4 @ Model v ., 4 4 @ Model v .

5 | iz Setup v 5 | {3 Results v
ACP (Pre) ACP (Post)

7 Solution
8 9 Results

Fluid Flow (Fluent)
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Thermal analysis now supports solid layer elements
SOLID278/SOLID279

- - B
. . 2 @ Engineering Data  +" 2 ﬁ Model W
Thermal solid composites are 3 @) Geomeiry v, 3 @ sewp v,
now supported in models with 2| @ Modd v, 2|68 souton »;
Imported Layered Sections. 5| T seom o 5| @ Resuits o
Material Wise Steady-State Thermal

Jutline

Filter: Name
(@] Project
= (@] Model (B2)
----- ﬁ Geometry
---- v A Coordinate Systeins
- Mesh
o ./i Imported Layered Section
----- (@1 Named Selections
F- =] Steady-State Thermal (B3)
,/T__=_:° Initial Temperature

L e -
g LB Temperature R
ﬁ] Temperature 2 B 320!
....... i, Heat Flux @ 25185
El\/@ Solution (B4) 16823
------- JQ] Solution Information 84617
- /M Temperature 100 Min
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Additional Features

ACP Post supports evaluation of temperature dependent strength and
Failure Criteria given the following additional data:

« Temperature dependent material properties
« Computed layered element temperatures

e o
Temperstre ) 2 Tenshe ¥ deacoon 09)  ~ | Taegle Y deecion §¥a)  * | Tergle T drecton §€)
3 1o s E =
0
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Interface delaminations can now be modeled in Mechanical:
Supported techniques to define failure criteria:
* Virtual Crack Closure Technique (VCCT)
» Cohesive Zone Model (CZM)
Definition:
1.Define CZM material properties/ VCCT fracture criteria in ED

2.Create delamination interface in ACP or Mechanical
3.Configure and run crack growth analysis in Mechanical

© CADFEM 2014



=] Project

CADFEM S 8l odel 2
~~~~~ ﬁ Geometry enter

x e SOIId 1
I ~~~~~ /. ,L Coordinate Systems
(-8 Connections

........ ‘/@ Mesh
E] ,@ Fracture
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* New nonlinear solution process to simulate the damage propagation in
composites beyond first ply failure

« Damage evolution with Continuum Damage Mechanics (CDM) method

« Example: progressive damage of a composite plate under stretch load

Start of damage (layer 1)

Progressed damage
(layer 1)

Progressed damage
(layer 3)
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Combined ACP Solid
Model with shell mesh
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Competence Center FEM

CADFEM

Shell-based Composite Analysis in R14.5

Solid Composite Analysis in R14.5
Additional Features

Preview Composites
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Specific functionality for winded and braided plies

« Complex laminate properties (thickness, sequence and fiber orientations)
in the pole regions
« Layup in ACP is directly derived from winding simulation

Export
. | P Import shell or
g | [ winding solid
é :_, Loonrm data model
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Shear Dependent Material Models for Woven Materials

 Draping simulation can compute
 Effective fiber directions
» Thickness variations
« Shear of woven materials

» Material shear significantly affects the
material properties

» Consider shear dependent material
properties in the analysis
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Competence Center FEM

Material Degradation Models (Knock-down factors)

* Due to manufacturing process related
Issues the quality of composite
material is not constant over a part.

» Areas of reduced quality are often
known upfront or can be identified by
destructive as well as non-destructive
inspection methods.

» There shall be an option based on
look-up tables to define degradation-
values dependent on locations for
certain material properties
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* Prominent topics with composite structures.

 Classical models based on macroscopic
material-models requires a huge amount of
test-data. For general laminates this
approach is not feasible

» Fatigue-models have to be able to calculate
stresses and strains for fibers and matrices
based on the nodal solutions for every
model.

 Fatigue then can be evaluated for fiber and
matrix separately for every layer within
every element relaying only on a limited set
of material-data for fibers and matrix.
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v Intuitive workflow for composite modeling
v Quick postprocessing

v Solid modeling of composites

uses the same workflow

v Composite design studies - Optimize your design

before you build the first prototype
v Simple “drag-and-drop™ multiphysics
v One single framework - ANSYS Workbench
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CADFEM GmbH
Geschaftsstelle Frankfurt

Timo Frambach

Tel.: +Tel: +49 (0) 6196-76708-21
Mobil: +49 (0)160 8970338

Fax: +49 (0) 6196-76708-44
E-Mail: tframbach@cadfem.de

Vielen Dank fur Ihr Interesse!
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