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Introduction Simcenter FEMAP 2019.1 e

SIEMENS

Channel

> Pour une uniformisation du portfolio Siemens, les noms et les n° des versions des produits changent :
 Femap devient Simcenter Femap
* NX Nastran devient Simcenter Nastran

* Une nouvelle numérotation des versions est appliquée : ici 2019.1

» Les versions de FEMAP seront dorénavant semestrielles, en avril et en octobre.

» Cette version 2019.1 propose diverses améliorations dans les domaines suivants :
« La sélection d'entités
* Les opérations de découpe de géométrie
 Le maillage
» Les interfaces pour Nastran, Ansys et Abaqus

« L’affichage des résultats dans le post-traitement
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Préférences Utilisateur S
Onglet Database

SIEMENS

Channel

Nouvelles options permettant de stocker une image miniature et/ou des informations générales sur le modéle FEMAP

| Geometry/Model | Interfaces | Results | Library/Startup | Color | Spaceball
Messages I Views | Graphics I User Interface ‘ Database ‘ Solvers

Database Preferences are only applied at startup.
Database Options Timed Save
Backup before Save (immediate) On Interval 10—
Cleanup During Save (immediate)
Delete Model Scratch File
Preserve Next ID during Rebuild Windows Explorer Data
Reset Mext ID after Delete All

[|Notify  Commands 25

Save Thumbnail

Low Disk Warning (O=Never) ~ 10 MB Save Size and Notes Info

Undo Levels 20

Scratch Directory

Database Performance If the scratch directory is blank,
scratch files will be placed in the
directory specified by the TEMP

,_07 Environment variable.
0s% [ 7 =

May Cached Label 99990998

Database Memory Limit 4086 MByte

l Recover Scratch Directory... I

Blocks/Page 4

Open/Save Method
Read/Write Test l Database Options Help... |

l Recover _DBData File... I

o [ o ]

Lors de l'installation FEMAP, garder la case Shell Extensions cochée

SIGMEO
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Préférences Utilisateur pariner
Onglet Geometry/Model

SIEMENS

Channel

Preferences nGCGCG— |

Messages I Views | Graphics | User Interface | Database | Solvers
Geometry/Model | Interfaces | Results | Library/Startup | Color | Spaceball

Geometry Preferences

Geometry Engine [1..Parasohd v]
. 1 . - Solid Geometry Scale Factor [0..Inches v] 30.37
Ajout de |'option Solid Boolean Tolerance : B S
n ’ age ’ . , . Solid Boolean Tolerance 0. (0.=Auto)
Contréle la valeur de tolérance utilisee par Parasolid pour les opérations | — .
, , . , . . Automatically Adjust Geometry Scale Factors
booléennes. Par défaut, la valeur est 0.0, ce qui détermine automatiquement I optmize Geometry o mpor
une tolérance en fonction du facteur d'échelle de géométrie de solide. 1 Hlow Sokd oskento creteonttnfold Secmety

Load Expansion on Midside Nodes

[ Log File (Debug)
On Tri Face 0.33333333

On Quad Face 0.33333333
Changer ce paramétre peut causer des problémes de géomeétrie. Ne modifiez e ot s e

by N . 1 ~ . wy # 1 . Other Load Options
pas ce parameéetre a moins d'y étre invité par I'assistance FEMAP. p

Rotate Loads in Modify Rotate/Align CSys
Meshing and Properties
Surface Meshing in Memory
Use Fast Tri Mesher
[] Alternate Subdivision Meshing of Surfaces with more than 20 holes
[] Alternate Section Property Calculation

Mesh Sizing [2..Parametric{ Equal Length - ]

Ne pas toucher

[ Reset All ] oK l [ Cancel ]
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Préférences Utilisateur
Onglet Library/Startup

SIEMENS

Channel

Mise a jour du nom de la section Librairies en Startup Personal Librairies
Ajout d’'une nouvelle section Startup Shared Librairies

La bibliothéque Material Type Definition déplacée vers une nouvelle section Other Librairies

Preferences

# | Select From Material Librar _Ei
B
Personal | Shared | Femap Standard Libraries I

| Messages | Views | Graphics User Interface Database | Solvers ‘
- Ubrary/Startup ™

Startup Personal Libraries ( Filenames Also Set Standard Shared/System Libraries )

~n
I View view.esp Da n S Ia fe n etre de Path | C:\Users\Fabrice\Documents\FEMAP-Librairies\
sélection de librairies 3 ey [ mat_ang.mtom degc Wais 9 J
Property property.esp Contents |
. . . Contents i ]
Layup layup.esp O n g I etS d I Stl n CtS . 16-25-6 Stainless Steel -

18-Ni Steel,Annealed,Ultra — [ 3=
200 Mickel Alloy Wrought/Cast

Connection Property conprop.esp

Function function.esp 205 Nickel Alloy Wrought/Cast
270 Mickel Alloy Wrought/Cast
Analysis analysis.esp 300 Alloy Steel tempered,Ultra High Strength
4130 Alloy Steel tempered,Ultra High Strength
F it format.es; ! !
orma P 4330 Alloy Steel tempered,Ultra High Strength
Chart chart.esp

« Librairie personnelle o

70 Ni (with Chromium) Wrought
80 Ni Wrought
. = m , 9Mi-4Co Alloy Steel,tempered,Ultra High Strength
[ ] L b p rt g A286 Bar,air cooled,Wrought
I ral rl e a a ee Aluminum 1060 Annealed Wrought
Aluminum 1100 Annealed Wrought
Aluminum 1350 Annealed Wrought
Aluminum 2011 Heat Treated (T3) Wrought
a 44 Aonlad L

* Librairie standard -

Startup Shared Libraries

Shared Library Path

Other Libraries

Material Type Definition matl_def.esp

Startup Program File / Basic Script / Executable and Custom/User Tools

Custom Toals Path

User Tools Path

B EE & |8 |BEEEEEEEE]

Program

[]Run for Every New Model

o [ o
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Préférences Utilisateur
Onglet Color

SIEMENS

Channel

| Views | Graphics | User Interface | Datab I Solvers
Geometry/Model | Interfaces | Results | Library/Startup ‘ Calor | Spaceball
Entity Colors
Color Preferences are only applied at startup.

Coord Sys &0 Hode 46
FPoint 24 Element 124
Curve 120 Material 55
Combined Curve 20590 Property 110
Surface &0 Load 10
. . agug » 7 . Solid 66 m Nodal Constraint 120 m
Ajout la possibilité de définir une couleur par -ﬁa = ot |
, , ., . . Boundary 24642 Palette Constraint Egn 8312
défaut pour I'entité Mesh Point : [iostron 2o | ol ]| dororenet 124
Text 124 Aero Prop 110
Connection Prop 110 Aero Spline 24696
Region 20488 Aero Control Surf 24590
Connector 4 l Reset Colors l

Palettes (Blank for Standard)
Color Palette B
User Contour Palette B
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Préférences Utilisateur
Tools>Parameters

Ajout la possibilité de définir de
nouveaux parameétres pour les modéles :

e Mesh Point
Incrément

couleur, Next ID et

 Layup : Next ID et Incrément

 Function : Next ID et Incrément

Tools | Geometry Connect Mode

w9
LY
i

[ [ ] &l [

@ NEW M & E

i

Undo Ctrl+Z
Redo Ctrl+Shift+Z
Workplane... F2

Vector Manager...

Plane Manager...

Model Info

Meshing Toolbox
PostProcessing Toolbox
Charting

Entity Editor

Data Surface Editor
Function/Table Editor
Mesh Point Editor
Connection Editor

Entity Info

Data Table

TMG Thermal/Flow Analysis
Structural Analysis Tookit

Programming »
Other Windows »
Toolbars 4
Parameters...

Color and ID Control
Color

Coord Sys @
Point 24
Curve 120
Combined Curve 20590
Surface 60
Boundary

Solid

I Mesh Foint

Active Entities

Load Set
Constraint Set
Group

Output Set

Output Format

Solution
Partner

Color
Connection Prop 110
Region
Connector
Node
Element
Material
Property
Aero Panel
Aero Property
Aero Spline

Aero Surface

Connection Prop

Coord Sys 0..Global Rectangular

Material

Property

Layer 1..Default Layer

Silver
Smart Expert

SIEMENS

Channel

I Layup

Load Set

Constraint Set

IFunction

Group
Output Set
Output Format

View

Merge Tolerance
@ Automatic  1.73205E-4
(7 specified 0.
Curve Faceting
Angle Error
Chord Error

Curve Factor

OK

SIGMEO
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Option de visualisions (F6)

[ abels, Entities and Color

[+ View Options EENTE)

View 1 Untitled

eateyohy Label Prefix

@ Labels, Entities and Color
OIooIs and View Style

ILabeI Font

_ 0..8pt M5 Sans Serif
(C) PostProcessing ..10pt MS Sans Serif

Options
-
Coordinate System | §5..24pt MS Sans Serif
Point 6..32pt MS Sans Serif
Curve 7..8nt MS Serif
Combined Curve
Curve - Mesh Size
Curve / Surface Directions U--E”tii Colors
Surface 1..Use View Color
Boundary 2..Entity, Erase Back
Solid 3..View, Erase Back
Mesh Point
Text
Node

Node - Perm Constraint
Element View Color

Element - Directions 0 o
Element - Offsets/Releases Palette...

Element - Orientation/Shape Text Depth Offset

Element - Beam Y-Axis
Element - Coordinate System 1
Element - Material Direction
Element - Rigid

Element - Cohesive
Element - Shell

Load Vectors

Load - Body

Load - Force and Bearing
Load - Moment and Torque

FEMAP V12.0.1

Mise a jour de I'option Label Parameters

Deux menus déroulants

Police de caractéere

Taille des caractéeres

Solution
Partner

Category

@ Labels, Entities and Color
(") Tools and View Style

O PostProcessing

Options

-
Coordinate System 7
Foint

Curve

Combined Curve

Curve - Mesh Size

Curve [ Surface Directions
Surface

Boundary

Solid

Mesh Point

Text

Node

Node - Perm Constraint
Element

Element - Directions
Element - Offsets/Releases
Element - Orientation/Shape
Element - Beam Y-Axis
Element - Coordinate System
Element - Material Direction
Element - Weld

Element - Rigid

Element - Cohesive

Element - Shell

Load Vectors

Load - Body

Load - Force and Bearing

Load - Moment and Torque

Silver
Smart Expert

SIEMENS

Channel

Label Prefix

IFont

Microsoft Sans Serif

Color/Background

0..Entity Colors
2..Entity, Erase Back
3..View, Erase Back

View Color

0 Palette...

Text Depth Offset

1

FEMAP V2019.1

SIGMEO
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Option de visualisions (F6)
Tools and View Style

[+ | View Options o o e S|

View 1 Untitled
Category
O Labels, Entities and Color
(@) Tools and View Style
(") PogtProcessing

Options

Exponent

Significant Figures

Free Edge and Face
Shrink Elements

Fill, Backfaces and Hidden
Filled Edges

Feature Line

Graphics Options
Transparency
Shading

Perspective
Axisymmetric Axes
View Legend

View Axes

Origin

Workplane and Rulers
Workplane Grid

Group Clipping Planes
Symbols

Preview

View Aspect Ratio
Model Clipping Plane

0..2 Significant Figures
1..3 Significant Figures
2..4 Significant Figures
3..5 Significant Figures
4..6 Significant Figures
5..7 Significant Figures
6..8 Significant Figures

Entity Transparency

1..Performance
2..Quality

Filled Edge Offset

1000.

Performance Graphics Font.

FEMAP V12.0.1

Mise a jour de l'option Performance
Graphics en supprimant le bouton de la
police pour unifier la police de caracteres.

Solution
Partner

View 1 Untitled
Category
O Labels, Entities and Color
(@) Tools and View Style
(") PogtProcessing

Options

SIEMENS

Exponent

Significant Figures

Free Edge and Face
Shrink Elements

Fill, Backfaces and Hidden
Filled Edges

Feature Line

Graphics Options
Transparency
Shading

Perspective
Axisymmetric Axes
View Legend

View Axes

Origin

Workplane and Rulers
Workplane Grid

Group Clipping Planes
Symbols

Preview

View Aspect Ratio
Model Clipping Flane

0..2 Significant Figures
1..3 Significant Figures
2..4 Significant Figures
Significant Figures

..6 Significant Figures

5..7 Significant Figures
6..8 Significant Figures

Entity Transparency

1..Performance
2..Quality

Filled Edge Offset

1000.

FEMAP V2019.1

Silver
Smart Expert

Channel
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Option de visualisions (F6)
PostProcessing

SIEMENS

Channel

. . . , . . . . ' . IrIEl View Options b‘@u
Mise a jour de l'option Contour/Criteria Style en ajoutant ['option e
“2.Contour with Zero”. Category Filed (or Line) 7
@ Labels, Entities and Color Label Mode
Utiliser cette option peut aider a localiser des résultats de contact qui gzsaﬂd"imme
s o . . . p ' stProcessing .
n'existent que sur des régions particulieres, mais sont cachés par d'autres options g..ﬁaxgml
sy = --Max Only
elements. eformes stye Hmony
Vector Style
Animated Style
Deformed Model Elements with no results
Undeformed Model
Trace Style

Contour Type

Contour/Criteria Levels
Contour/Criteria Legend

Criteria Limits

Criteria - Elements that Pass

Criteria - Elements that Fail

Region

Beam Diagram

IsoSurface

Isoline -
Streamline Label Freq Digits
Contour Arrow Style 5 0
Contour Arrow Options
Freebody l Contour Options... ]
Freebody Node Markers
Freebody Vectors
Freebody Total Force
Freebody Total Moment

Freebody Nodal Force l
Freebody Nodal Moment

S,
RN
= RON
S,

Sy

<3 s

R

e esiatttuetiy

- \‘\\“‘\“ gt
8

1/
T
[

0.Show 1.Hide 2.Contour with Zero
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Option de visualisions (F6)
PostProcessing

SIEMENS

Channel

Ajout de I'option “Région” qui contrble si les résultats sur les nceuds ou les éléments doivent étre visibles «a travers» tout
type de région affichée quand des résultats contour/criteria sont affichés

rlEl View Options é@u

View 1 Untitled
Category
@ Labels, Entities and Color
() Tools and View Style
0..No Labels

@ PostProcessing 1..Allow Output Values

Options

Post Titles

Deformed Style

Vector Style

Animated Style
Deformed Model
Undeformed Model
Trace Style

Contour Type
Contour/Criteria Style
Contour/Criteria Levels
Contour/Criteria Legend
Criteria Limits

Contour/Criteria | Contour/Criteria @ |

Label Mode

SSasmemat 2

Region

IsoSurface

Isoline

Streamline

Contour Arrow Style
Contour Arrow Options
Freebody

Freebody Mode Markers
Freebody Vectors
Freebody Total Force
Freebody Total Moment

Freebody Nodal Force ’
Freebody Nodal Moment I

Apply

ok || cancel
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SéIeCtion Partner
Modification Panneau de sélection

Modification du panneau de sélection Entity Selection

# | Entity Selection - Selec

@ Add () Remove | Select All @& @|§||

Previous || Delete |

or |
Group |

:
More || Metho-d"|

* Le bouton | select il | est remplacé par le bouton
* Lebouton Rreset |estremplace parle bouton

* Le bouton @ a eté ajoute : permet la sélection de toutes les entités visibles

SIEMENS

Silver
Smart Expert

Channel
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Selectlon , | Partner SIERIERE Smart Expert
Modification Panneau de sélection .

Pick*>Select Visible Only : si activé seules les entités Method”>using Orientation Node permet de

actuellement visibles dans la vue active et répondant aux
criteres ou associées sont sélectionnées.

sélectionner tout élément utilisant un nosud sélectionné
comme nceud d'orientation.

# | Entity Selection - Select Curve(s) for Grouf

() Remave

Normal D | |to by 1

[® | Entity Selection - Select Element(s) for Group
@) Add () Remove () Exclude + 45073;45074;1 & _ . . . -
+ 45977;45978;1 = Solecholl ) Rk

=%

By Size (Visible Only)...

By Color (Visible Only)...

By Model Data Value (Visible Only)...

Add Connected Tangent Curves (Visible Only)

ar + 45082 | Previous | ’ Delete ] ’ 0K
o - BT ] Coeen ] [ o
Comoined Cunes I
Boundary Surfaces
ID - Free Face
: EOX| ID - Loaded
ircle...
i% Polygon.. e
“%  Freehand.. Layer _
# Coordinate.. ﬁzt:;:;
&  Around Point.. I
™ Around Vector.. Layup
2% Around Plane.. Type
@, Select Visible Only Shape
using Node

using Orientation Node

All Nodes

§ SIGMEO
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Barres d’icones
Select

SIEMENS

Channel

Locate in Model Info : L'entité sélectionnée est mise en surbrillance dans I'arborescence du panneau Model Info

Q- @S0

+&  Add To Selection

Remove From Selection

MNormal

Query

Front

Select Any Inside
Select All Inside

T O BS~ v

Select Related

1% Select Single Item
Select Multiple

Locate in Model Info

Show Tooltips .

Layers/Groups in Tooltips

wi 1 [ar]ie

o Uniguement disponible lorsque l'option Select Single Item est activée

o Fonctionne pour les entités du type Solid, CSys, Property, Material ou Layup

g SIGM EO 02-07-2019 Page 15
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Barres d’icones
View et View-Simple

Solution
Partner

SIEMENS

Silver
Smart Expert

Channel

Feature Line : Accessible dans les barres d’'icones View et View Simple. Permet d'activer et de désactiver I'affichage
des Features Lines

View

\ !
-
O

& EED - A

8] View Optic ===
View 1 Untitled

Categary
(") Labels, Entities and Color
(@) Tools and View Style

Draw Entity =

Element Control and Silhouette

@ Wireframe ,
(2 PogtProcessing 1..All Elements, Silhouette
g N 2..Di El ts
@ Hidden opins Lo et
n S{}ld Free Edge and Face
| Shrink El ts
FlHrlgackg;:snand Hidden
- Filled Edges
Fill —
i Pertormans are
| Filled Edges perormance Graphis iy
Feature Lines s et
= —,
A:r;rmm:;\chxes
1 Vi L d
H Sheding veviegen
O
- Tra nsparency V\:)?'L:ulane and Rulers Color
Waorkplane Grid
- B G:)Lp (a:IT:pm: Planes 28676 Palette...
m Mesh Size / Locations Symbols -
Preview
og = View Aspect Rat X
oo Shrink M::;\ Cﬁ:;rngal;lgne z
Offsets
{1 COrientation
. :
E Thickness/Cross Section o J[ concal |
Color With
Workplane
s . . -
Clipping Plane R (déja accessible via View
= Options.. 6 Option-F6, Tools and View

Style rubrique Feature Line)
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M e n u Partner
Modification Menu List>Output

SIEMENS

Channel

« Mise a jour des commandes List>Output>Standard et List>Output>Use Format par une seule commande
Liste>Output>Formatted.

« Mise a jour du nom de la commande List>Output>Format en List>Output>Custom Format Definition et
positionnement dans la méme section que List>Output>Formatted.

List = Delete  Group List = Delete Group ‘
Query... Est Formatted O .L |
Toals » - Tools »
ompare... Title
Geometry » 2] Query..
Geometry 4 Summary to Data Table... Forra Sarting
Connection  » Results to Data Table... Connection  » Sort Field ~ [ascending [] Absolute Value
Summary to Data Table...
Madel » Results Ranking to Data Table... Model 4 - Top N Limits Options
Results to Data Table... @ all @ Full Report
Output R Modal Changes to Data Table... Output ) _ o2 © None 2 y ep?
Contoured Results to Data Table Results Ranking to Data Table... (") Bottom . () Summaries Only
g _ () Above Maximum  Finimim @) Details Onl
-+ Grou = :x? Group.. %3 Nodal Ch to Data Tabl OTop SEEEEy
Ps p.. E‘ﬂ Unformatted... LJ_ - oda danges 10 Uata lable.. E__:__J Below Minimum i [ skip Empty
Eﬂ View.. Fj Standard... E:I View... Contoured Results to Data Table... Hurmber () Between
i () Outsi .
Model Info Use Format.. Maodel Info =1 Unformatted.. Bt Absolute Value [ Entity List
Report Format
Destination... Force Balance. Destination... Formatted...

Force Balance Interface Load Summary...

Freebody Section Cut...

Custom Format Definition...

Force Balance...
EE Chart Data Series...

Force Balance Interface Load Summary...

Format... Modify Format...

Freebody Section Cut...

tﬁ Chart Data Series...

Ancienne version du menu
List>Output de FEMAP V12.0.1

§ SIGMEO
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Menu
Ajout fonctionnalités

Tools | Geometry Connect  Mode

Group | View Window Help

:{:E Create/Manage... Alt+F2

Solution
Partner

@  Undo Ctrl+Z
iy Redo Ctrl+Shift+Z Operations
ih'- Workplane... F2 Clipping =
H, 1.
Vector Manager... Layers...
Color...
Plane Manager... Text
. Layer...
ﬂ Model Info Point % Material
aterial...
ﬁ Meshing Toolbox Curve Bei
E Property.
ﬁ PostProcessing Toolbox i EH )
: ayup...
E Charting Solid
#f  Entity Editor Global Ply...
Mesh Point
4% Data Surface Editor Type...
[, Function/Table Editor Connection Property Bd  Shape..
[y Mesh Point Editor Region " ysing Node...
4= Connection Editor Connector using Orientation Node...
=| Entity Info Coord Sys ﬁ All Nodes...
gi Data Table Node in Region..
= TMG Thermal/Flow Analysis .
Element H’  on Point..
Structural Analysis Tookit : L
Material %‘ on Curve...
rogramming Ea
Other Windows Property ﬁ B
- Layup By inSolid..
Load

i

Parameters...

Constraint

SIEMENS

Silver
Smart Expert

Channel

Ouvre directement le panneau Structural
Analysis Toolkit si celui-ci a été installé

Possibilité de créer des groupes d’éléments
par la commande using Orientation Node

SIGMEO
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Graphique pariner

SIEMENS
Panneau Charting

Channel

Ajout de l'icbne Show When Selected dans |'onglet Data pour tous les types de séries de données permettant la sélection
de noeuds et / ou d'éléments, ainsi que de groupes pr——

[# - - § o 2 Title
Type  [4..Expand Complex v| sale 1.
D Title -~
Type  [1..Vector vs. Set ~| scale 1
= -~ d o 2 Title "
Data | Style Chart Data Series ..Untitled
, I 1.
X-Axis Values Chart Data Sen- Type |3 Vector vs; Vector '] == 9000000..Pressure Face 4 Set 1 I
. D 2 Title O T ——— |
(@) Output Set ID () Output Set Value Data | Style _ 2 Elements |
Type  [0..Vector v, Entity ga| Scale [1- 2|2 e Dato Source |
Data Source _User Defined
T C Scale 1. I
Use All Qutput Sets Interval Data | style ¥pe  [2.Vedtor vs. Set M| Use All Qutput Sets Sort Data :
Study [0..1one ohois Values Data | style Study [0.one I .
() Entity ID X-Axis Values i i -
Starting Set ‘ 1..Untitled - . i . o . . Starting Sat [ 1. untitled .
@Position @x (v (z csys 0.Global Rectangular - @) Qutput Set ID _) Output Set Value Ending Set | 1..Untitled o
Ending Set | 1..Unlitled T
Relative to Element 0 Data Source Independent Vector 9000000..Fressure g
Vector 9000000..Pressur; Use All Output Sets Tnterval 1 et Transform...
P Data Source Location 0
Location
| Output Set | 1..Untitled ‘ Dependent Vector  9000000..Pressure & 1 - ®
Output Processing Vector 9000000..Pressure Face 4 Set 1 - Starting Set | L..Untiled Location o
Transform Set Transform... Ending Set ‘ 1..Untitled | J
comvert Outpt Processing B : g Independent Vecto Processing B ector rocessing
—— Transform Set Transform... Transform Set Transform... Transform Set Transform...
Complex |D..Nnne - Ignore " Phase E o]
= F7" @ Location a
Convert m Convert  [-1..None - Ignore ¥ Convert
Vector 2 9000000..Pressure Face 4 Set 1 -
Complex ‘D..Nona - Ignore b ‘ Phase — Complex Conversion
Location 0 )
Group Convert Complex ‘D..Nnne - Ignore v| Phase
- _ - " . — "
) Adive (@ None (7)Select | L.Untitled - @ Operation  [0.Add (1+2) e o)k Combination
Vector 1 Processing Vector 2 Processing
hart
Transform l Set Transform... l Transform [ Set Transforl
=
Convert -1..None 7 Convert -1..None - Ignorg
(] Add to Current Chart oK [ ] [ L
. Complex Conversion
Convert Complex |D..Nnne - Ignore V‘ Phase 30.
-Sonezgnore T —
IAsg o curent chart ol || 5]agao cument crat
=

SIGMEO
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Graphique

Renumérotation

SIEMENS

Channel

Possibilité de renuméroter des séries de graphiques (Charts) et de données (Chart Data Series) a partir du menu
Modify>Renumber.

Rémunération aussi accessible via le menu Modify>Renumber>All

Modify | List Delete (
B omim. Ctrl+I
__,i Extend...

Break

Edit

Color

Transparency

Renumber Aero Property...

Associativity Aero Spline...

0w aR

Update Elements Aero Control Surface...

»
4
4
»
Layer 3
»
4
4
»

Update Other

Chart...
Chart Data Series...
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Solution

Vi ews Partner
Copie

SIEMENS

Channel

Ajout de la commande Copy dans I'arbre du panneau Model Info pour Views

b il La copie était déja possible via
EEILIET R PIS & ap
@ A Coordinate Systems le menu View>Create/Manage

0 Geometry
& Connections

w Aero Model Available Views - Selected View is Active
.. E1.. Untitled
B Model ——
& Analyses
42 Results Update Title...
El@l Views Delete...
Rl 1 Uniitle
i [ Groups Update Active Window
'"g Layers Open New Window
- & Selection Li —
Copy

B List

B Delete

#4  Renumber

g SIG M EO 02-07-2019 Page 22



Silver
Smart Expert

Solution

Vi ews Partner
Renumérotation

SIEMENS

Channel

Ajout de la commande Renumber dans 'arbre du panneau Model Info pour Views.

Rémunération aussi accessible via le menu Modify>Renumber>View ou via le menu Modify>Renumber>All

Modify | List Delete (

M omim. Ctrl+I
Model Info 1 x __; Extend... 4 All...
EEILILE Y Modify | List Delete ( Break » @ point.,
A Coordinate Systems : ; 4 —e—)
B Geometry m Trim... Edit » <% Curve. =]
& Connections _} Extend.. Color » 4 surface.. Renumber Other
ﬁ Aero Model el » Treramars » I.I Solid || coordinate Systems l:l
B Model P ncy [#] Functions l:l
%5 Analyses Edit » Layer » =z ]
42] Results
by h
5 2 Views Color > Renumber g Feimos s —
=] 1. Untitled Transparency 3 Assoc|ativ|ty » l:l [#Inodes : Layers _
i Groups Update Active Window Laver , Update Elements  » L 1 =] Hcemms e o
S Layers I —— y L1 ™ G ] —
.;_ ;I““““L“ New Renumber » Update Other » I:I [ Materials S Chart Series l:l
ecti i
ion Li Copy ASSOCiﬂtiVit}" » [ Layups : Renumber AeroElasticity
["['Connection Properties |:|G\oba| Plys DAETU Panels
Eﬁl List Update Elements 4 I:‘Connectmn Regions l:l : l:l
™ = DAerU Properties l:l
ﬁ Delete Update O[her DCUnnectmns l:l Renumber Loads and Constraints C DAern Splines I:I
ﬁ Renumber Renumber Analyses [¥]Load sets : [ Aero Surfaces l:l
7] Analysis Sets l:l [ Load Definitions S
e consamtses | o |
Output Sets l:l Constraint Definitions S [ p— ]

SIGMEO
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Silver
Smart Expert

Solution

Panneau Entity Editor
Ajout d’'un champ Material Csys

SIEMENS

Channel

Ajout d’'un champ Material CSys pour les éléments de type Solid, Solid Laminates et Solid Cohesive

Entity Editor 3
DR G B et
Prop ID 3.cohesif YZ
Type COHESIVE SOLID
Topology Brick, 8-noded
Color 124
Layer 1.Default Layer
Formulation MNone g epey . . N ‘ .
: 11 Rectangatar Coordinate System Possibilité de modification de ce repére a partie du panneau
b Entity Editor
[>
[>
Material CSys

g SIG M EO 02-07-2019 Page 24



Solution

Panneau de définition de vecteur
Fonction Previous

SIEMENS

Silver
Smart Expert

Channel

Possibilité de rappeler un vecteur précédemment défini dans toute opération nécessitant la création d'une définition de

direction de vecteur a I'aide du bouton Previous.

Le bouton Preview a été remplacé par une icbne

Plane Components - Define Clipping Plan

0. y 0.

Vector dX 0.707107 dY 0.707107

C5ys  0..Global Rectangular Methods ~

g SIGMEO 02-07-2019
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Panneau Data Table

Silver
Smart Expert

SIEMENS

Channel

Ajout des l'icbnes Previous On dans la boite de dialogue Results to Add to Data Table accessible si ajout de résultats

supplémentaires via le bouton Add Ouput Columns

7.Case 3
D CSys ID | X % z I“}‘:t;?

Translation

L 0 -05 L 0.000166...

2 0 -0.333333  -05 1 0.000164...
3 0 -0.166667 -0.5 1 0.000163...
4 0 0. -0.5 1 0.000162...
5 0 0166667 -05 1 0.000163...
6 1] 0333333 -05 1 0.000164...
7 0 0.5 -0.5 1 0.000166...
8 0 0.5 -0.333333 1L 0.000164...
9 0 0.5 -0.166667 1. 0.000163...
10 0 0.5 0. 1 0.000162...
Max Value 0.000166...
Max ID 13
Min Value 0.
Min ID 50
Sum of Values 0.0280355
Average Value 0.000081..

" | Results to Add to Data Table

Model - chaining2019.modfem
Qutput Sets

rHdElEE B8 O

Qutput Vectors

[0 ¢&1..Case| Previous On i

[7] g2..Case

[7] ¢213..Case 1 Time 0. 3

#£14..Case 1 Time 0.4

[¥] ¢15..Case 1 Time 0.5

[7] 4216..Case 3 Time 0.6

[¥] g217..Case 3 Time 0.7

[7] ¢£18..Case 3 Time 0.8

[7] ¢219..Case 3 Time 0.9

Gg'l ..Case 3 Time 1.

11..Eigenvalue 1 -482.929

4£112..Eigenvalue 2 -482.929

#£113..Eigenvalue 3 -876.344

&£114..Eigenvalue 4 -080.8822

&2115..Eigenvalue 5 -981.5752

#2116..Eigenvalue 6 -993.3902

&=117..Eigenvalue 7 -1135.333

4=118..Eigenvalue 1 -483.4549

42119..Eigenvalue 2 -483.4549

42120..Eigenvalue 3 -876.0155

42121..Eigenvalue 4 -081.482

42122..Eigenvalue 5 -082.1665

] 1

From Qutput Set

19..Eigenvalue 2 -483.4549 -

[C] 42123..Eige Quick Filter

42124..Eige

[¥] 1..Total Translation
] 2..T1 Translation
| 3..T2 Translation
| 4..T3 Translation
|| 5..Total Rotation
| 6..R1 Rotation

| 7..R2 Rotation

| 8..R3 Rotation

Make Columns Visible

Match Sets in Multiple Models

I Add Similar Layer/Ply Results

l I Add Component/Corner Results

Transform... ]

o[ e

SIGMEO
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Solution Silver
Partner Smart Expert

Channel

Demonstration

\
\\
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Solution Silver
Partner Smart Expert

Channel

Interface utilisateur

Géomeétrie
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Interfaces FEMAP
Import/Export

Solution
Partner

PLM

SIEMENS

Silver
Smart Expert

Channel

Les interfaces FEMAP suivantes ont été mises a jour pour prendre en charge les nouveaux formats de géomeétrie :

Interface

Parasolid

FEMAP 2019.1

31.1

Solid Edge 2019
Pro/Engineer Creob
CATIA V5-6R2018
Solidworks 2019
ACIS 2018.1.0
NX 2019
JT 9.0
IGES 4.0-5.3

AP203, AP214

§ SIGMEO
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Silver
Smart Expert

Solution

Création de point
Nouvelles méthodes de Projection de point

SIEMENS

Channel

Ajout de deux options dans la section Direction, Radial Around Axis et Radial Around Point

P Trim Ctrl+1 Project Onto Direction
¥  Extend j (@) Closest / Normal | () Radial Around Axis
(") Along Vector (") Radial Around Point

Break 3

|| Extend Curves [/] Both Directions

Join... Ctrl+)

I
_4 Fillet... Cirl+F
4 Chamfer.. Radial Around Axis Radial Around Point

Project > ¥ Point..
Move To » 5  Node..

Move By > Mesh onto Solid...

g SIG M EO 02-07-2019 Page 30



Solution
Partner

Modification géomeétrie
Conservation conditions apres découpe géomeétrie

SIEMENS

Silver
Smart Expert

Channel

Toutes les définitions existantes de charges, de contraintes ou de régions basées sur la géométrie seront

automatiquement mises a jour lors des opérations de découpe de géomeétrie.

i —

)to pply Load Definitio

[eseant 8] (R)(@) (8] [oun ] |

[ previous || pelete |[ ok |

[ More

|[ wetroa~ ][ concet ]

e 0] 5 ]|
[ Previous ][ pelete |[ ok | I
More Meﬂ\od“” Cancel ]

02-07-2019
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Solution Silver
Partner Smart Expert

Channel

Demonstrations
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Solution Silver
Partner Smart Expert

Channel

Interface utilisateur
Géomeétrie

Maillage
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Silver
Smart Expert

Solution

Maillage 3D Partner

Nouvelle méthode d’extrusion

SIEMENS

Channel

Extrusion d’éléments 2D vers une surface suivant la direction normale de chaque élément en tant que vecteur d’extrusion au
lieu de spécifier un vecteur

a Geometry Preparation...

Mesh Control r \
X

Geometry
Method
B Between.. F11 @ vector
Hf  Region.. © Normals @ Radial

Connect (7) Normals with Thickness Corraction

Transition... Ctrl+F11 (©) Along Element Edges

Editing... (T Along Nodal Path

Remesh

Edge/Skin Elements Property  1.SOLID Property d @

ST Elements along Length Delete Original Elements

Copy - [¥] Match Original Calor and Layer $§'§§\

B PN
Radial Copy Extrude in Both Directions §§§§§§\
SS= =
===
==

Scale oK | l Cancel =

Rotate

Reflect

3 Element...

Extrude Element Face...

Revolve

Sweep




Solution

Maillage 3D Partner

Nouvelle méthode d’extrusion/revolution

Création d’éléments le long ou autour du (des) vecteur (s) spécifié (s) ainsi que dans la direction opposée.
Generation Option =X=)

Method

e

() Normals (") Radial
(") Normals with Thickness Correction

Mesh Modim List Delete

a Geometry Preparation...
Mesh Control »

(") Along Element Edges
(7) Along Nodal Path

Ge{)metry » @ Along Vector to Surfaces

() Along Normals to Surfaces

B Between.. F11
EEE Region...

Connect »

Options
Property  1..SOLID Property

Elements along Length

Bias

Transition... Ctrl+F11

Editing.. 3

Remesh »

Edge/Skin Elements »

| Generation Option =)

Smoaoth...
Copy ’
Radial Copy »
Scale »
Rotate »
Reflect » optons
| Extrude » Property  1..SOLID Property -
Revolve » Elements along Length
=3 1.

Sweep

SIEMENS

Silver
Smart Expert

Channel

g SIGMEO 02-07-2019
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Maillage 3D

Création d’éléments Pyramidaux

Tet/Pyramid Mesh : Possibilité de créer automatiquement des
Hexaédriques/Tétraédriques

Geometry Preparation...

Mesh Cantral » Point..
Geometry > Curve...
Between... F11 Surface... Shift+F11

Region... HexMesh Solids...
HexMesh from Elements...
Solids... Alt+F12
Solids from Surfaces...

Solids from Elements...

- @

(@) Match Adjacent Linear Elements

Node and Element Options

Node ID 398 CSys 0..Global Rectangular

ElemID 295 Property (0..Use Meshing Attributes

Options...

Meshing Approach Surface Mesh Options Pyramid Mesh Options

[] Allow Mapped Meshing | Pyramid Locations... I

Tet Mesh Options

(") Match Adjacent Parabolic Elements

@ Tet/Pyramid Mesh
Update Mesh Sizing...

[¥] Midside Nodes

Multiple Tet thru Thickness l

3..Default v I

11

Merge Modes

[/] Tet Sliver Removal ~ Tet Optimization

Tet Growth Ratio to1 l

Silver
Smart Expert

Solution
Partner

SIEMENS

Channel

éléments pyramidaux dans les zones de transition éléments

AN
A
SEAvaY
%

A

v

5
“

=8 Model

ElEEI Elements

= % By Type

¥ Solid, Linear: 288

¥ Solid, Parabolic: 33797

= [A By Shape

A Tetra, 10-noded: 33605

[A Pyramid, 13-noded: 192
[AA Brick, 8-noded: 288

02-07-2019
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Silver
Smart Expert

Solution

Maillage 2D/3D

Nouvelle Méthode sweep

SIEMENS

Channel

Ajout d'une possibilité de génération Along Element Edges. La méthode introduit une nouvelle boite de dialogue pour
faciliter la sélection des arétes d'éléments sur les éléments 2D et 3D.

-

Method

() Along Curve
E*)ﬂhngﬂemm_

h Geometry Preparation...
Mesh Control »

Method Selection Info

— 12 Edges Selected
(@ Adjacent Edges Element Edge 4
() Individual Edges Stop At Nod ] l From 156 Elements... l

(") Along Curve

Geometry »

Between... F11

H
pied

Region...
Connect »

Options

Tolerance 20.

Transition... Ctrl+F11

Property v

[#] Match Original Color and Layer

IEReverse Direction l More... l I

Editing... »

[¥] Extend Stop Selection I p—

Remesh »
Edge/Skin Elements » |:| Alignment Curve Delete Original Elements

Smooth...

Copy ] l Cancel

Radial Copy
Scale

Rotate
Reflect

Extrude

Curve...

Revolve Element...

v v v * v v ¥ ¥

Sweep Element Face...
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Solution Silver
Partner Smart Expert

Channel

Démonstrations
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Solution Silver
Partner Smart Expert

Channel

Interface utilisateur
Géomeétrie
Maillage

Elements
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Silver
Smart Expert

Solution

Repére matériau 3D
Nouvelles méthodes disponibles

SIEMENS

Channel

Nouvelles méthodes de spécification d’'un repere matériau pour les éléments de type Solid, Laminate et/ou Cohesive

Modify | List Delete G -

ﬁ E:tr:nd et -I[:r::‘l.;lation... (" None - Default Orientation
Break » i& Property ID... Material Coordinate System

_.& loin.. Cirl+) @ Material ID.. (7 Align to Element

H A - - -

R Don oo
Project » ’ Line Element Reverse Direction... ©@/lign Coordinate Axes - Generates CSys
Vove To R Beam/Bar Releases... (@) +X - First Axis (7)) +X - Second Axis
Move By R Beam Warping... (O) +Y - First Axis @) +Y - Second Axis
Rotate To N Remove Cross Section. (0)+Z - First Axis (0)+Z - Second Axis
Rotate By > u Orient Plate Normal/First Edge... First Axes Alignment: Second Axes Alignment:
Reflect » O Material Orientation... 1..Closest Face Normal 2..Vector Direction
Align » [ Split Quads..
Scale N @ Adjust Plate Thickness/Offset.. Generated Coordinate Systems
tdit > Midsurface Thickness and Offset... [| Delete Detached CSys
Color 4 Solid Material CSys.. Consolidate Generated CSys Tolerance | 0.01
Transparency 4 Linear/Parabolic Order...
Layer 4 Midside Nodes...
Renumber 4 Connect Linear/Parabolic Elements...
Associativity ; Rigid DOF...
Update Elements ¥ Rigid Thermal Expansion...
Update Other

SIG M EO 02-07-2019 Page 40




Silver
Smart Expert

Solution

Eléments Linéaires/Paraboliques
Connexion des élements

SIEMENS

Channel

Permet de mettre a jour les nceuds des éléments linéaires afin qu'ils correspondent aux nceuds des éléments paraboliques qui
sont connectés aux eéléments linéaires ou inversement.

Modify I
M omim. Ctrl+1
_} Extend..

Break 2 T Update Method

ype..
i Join.. Ctrl+) ] (@) Add Midside Nodes to Linear Edges
oad] Formulation...
_4: Fillet... Ctrl+F q Property ID (") Remove Midside Nodes from Parabolic Edges
[

-+ Chamfer.. @ Material ID... [¥]Merge Coincident Nodes Before Update

PrafEe £ g. Line Element Orientation... Group Creation

Move To 4 i

y . . Q, Line Element Offsets... E Updated Elements

ove by Line El 1t R Direction...
f#  Line Element Reverse Direction, [7] Disconnected Midside Nodk

Rotate To » Beam/Bar Releases...

Rotate By 4 Beam Warping...

Reflect 4 Remove Cross Section...

(AT ¢ ﬂ Orient Plate Normal/First Edge...

Scale £ O Material Orientation...

Edit » B SplitQuads..

Color Y |€  Adjust Plate Thickness/Offset...

Transparency » Midsurface Thickness and Offset...

Layer £ Solid Material CSys...

Renumber 4 4

Linear/Parabolic Order... Eléments
Associativi 4
e Midside Nodes... déagénérés
Update Elements  » g
Connect Linear/Parabolic Elements...

Update Other »
Rigid DOF...

Rigid Thermal Expansion...

g SIG M EO 02-07-2019 Page 41
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Partner Smart Expert

Channel

Démonstrations
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Solution Silver
Partner Smart Expert

Channel

Interface utilisateur
Géomeétrie
Maillage

Elements
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Composite
Définition des Laminés

Solution
Partner

SIEMENS

Silver
Smart Expert

Channel

Possibilité de spécifier couche par couche la critéere de rupture de plis lors de la création d’'un Layup (SOL 401 et 402) ou

d’un global Ply

= | Layup Editor ool |

D Title ‘

Global Ply ID (optional) || AutoCreate Material Thickness Angle Ply Failure Theory

0..None - - I 0..From Froperty

--- Top of Layup - Total Thickness = 0.0 I New Ply | =
Ply ID Global Ply Material Thickness Angle  Failure Theary

D 1 Title

Default Properties

‘ Update Global Ply | | Update Materjal ‘

Material
‘ Update Thickness || Update Angle ‘ )..From Frope -

[ weryer | L.l Thickness

2..Hoffman

Duplicate Symmetric

3. T=ai-Wu
4..Max Strain

S0L401/50L402 Properties

Ply Failure Theory 0..From Property

‘ Delete Reverse

Rotate... Compute...

Move Up Move Down ‘

Copy

--- Bottom of Layup ---

g SIGMEO 02-07-2019
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Solution Silver
Partner Smart Expert

Channel

Interface utilisateur
Géomeétrie
Maillage

Elements

l?Léyqu{««'

 Chargements
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Chargement
Bearing Force

Possibilité de créer des charges de type Bearing Force sur des surfaces ou des courbes

| —
Create Loads on E:IE : =

-——— s

Bearing Force on single
curve with Mormal to
Curve option On

Bearing Force on single
surface with Normal to
Curve option Off

AT100,

Bearing F orce on multiple
surfaces with Total Load
and Normal to Curve
options On

Bearing Force on multiple
surfaces with Total Load,
Normal to Curve, and

Traction Load options On

Vector used to define
bearing force

Vector used to define
bearing force

Solution
Partner

SIEMENS

Silver
Smart Expert

Channel

o
Load Set 1 mm
Title Coord Sys 0..Global Rectangular
Color 10 Layer 1
Direction Method

Force s il

Force Per Length (@) Magnitude Only (@) Constant

Force Per Node ~ -

. () Vector (") Variable

Bearing Force (") Along Curve (") Data Surface
viomen “INormal to Flane

Moment Per Length - —| ad d
Moment Per Node = () Normal to Surface Specify... Lot LI LT
Displacement

Enforced Rotation Load

Velocity Value Time/Freq Dependence Data Surface
Rotational Velocity Magnitude 0. 0..Mone -

Acceleration

Rotational Acceleration

Pressure

Temperature

Element Temperature Load Angle 180.

Heat Flux Phase 0. 0..None

Heat Flux Per Length

Heat Flux Per Node Midside Node Adjustment Mormal to Curve I oK I I —

i nce
Heat Generation T | [[]Total Load [ Traction Load
———

SIGMEO
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Chargement

Torque

Possibilité de créer des charges de type Torque sur des surfaces ou des courbes

Load Set 1

Title Torsion

o 1

Force

Force Fer Area
Force Per Node
Bearing Force
Moment

Moment Per Area
Torque
Displacerment
Enforced Rotation
Velocity

Rotational Velocity
Acceleration
Rotational Acceleration
Pressure

Temperature
Element Temperature

Heat Flux

Heat Flux Per Area
Heat Flux Per Node
Heat Generation

Coord Sys  0..Global Rectangular

Layer 1

Direction
(@) Magnitude Only
( :' Vector

'._:_.'Along Curve

[ ) Normal to Plane

(") Mormal to Surface Specify...

Load
Value Time/Freq Dependence

Magnitude 1000 0..None

Phase 0.

[¥] midside Node Adjustment
[ ] Total Load

Method

@ Constant

() variable

-._:_.' Data Surface

Advanced...

Diata Surface

SIEMENS

Silver
Smart Expert

Channel

SIGMEO
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Solution Silver
Partner Smart Expert

Channel

Interface utilisateur
Géomeétrie
Maillage

Elements

l}Layups

:T,Chargements
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Connexion
Bolt Region

Silver
Smart Expert

Solution
Partner

SIEMENS

Channel

Ajout de I'option Axes Determined by Solver dans la section Solid Bolt Options. Cette option est uniquement disponible

lorsque Bolt Type est défini sur Solide.

Connect = Model Mesh Modify

Automatic...

Surfaces...

Connection Property...
Connection Region...
Connector...
Connector Set...

Fluid Region...
MonStructural Mass Region...
Bolt Region...

FPRPEEERED &

Rotor Region...

D1
Bolt Type
() Beam/Bar

(@) solid

Solid Bolt Options

Color 20488 Layer 1

Defined By

Curves
() Elements

(@) Nodes

Node |

Bolt Axis CSys | 0..Global Rectangular - |

RefPlane Mode | 0 [¥| Axes Determined by Solver

o+

| Add Muttiple...

| Delete...

| Reset

g SIGMEO
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Solution

Con neXion Partner
Propriéeté

Define Connecti

Mise a jour des titres des onglets de la boite
. - - D Title Connect Type
de dialogue Define Connection Property e

o ; _uge Y
utilisée pour spécifier les propriétés des e on T sancue T e | moc s | toame | o mearar T porc
H . Linear | Multistep Structural (401) |  Multistep Kinematic (402) Adv Nonlin (601)
connexions . Simcenter Nastran Contact Pair ( BCTSET } Glued Contact Property { BGSET - BGPARM)
Friction 0. Search 0.
Target Extension Factor
Rotation Constraint

SIEMENS

Silver
Smart Expert

Channel

* Multistep Structural (401)

Explicit (701) ABAQUS ANSYS MS5C Mastran LS-DYNA MEi Nastran

MARC

« Multistep Kinematic (402) Linear Multistep Structural (401) Multistep Kinematic (402)

Adv Nonlin (601)

« Adv Nonlin (601) Simcenter Nastran Contact FPair [ BCTSET ) Glued Contact Property { BGSET - BGPARM)

» Explicite (701)

Surf Extension Factor 0. Friction Param
[ Large Displacement Contact Formulation Critical Sliding
|| pouble sided Contact Transition

|| contact Active at Beginning of Analysis Frict vs Slide 0..Mone - Ignore -

§ SIGMEO 02-07-2019
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Silver
Smart Expert

Solution

Con nQXion Partner
Onglet Ansys

SIEMENS

Channel

Mise a jour de l'apparence de l'onglet ANSYS en isolant le coefficient de frottement (MU), en placant toutes les constantes
réelles dans la partie supérieure de la boite de dialogue et tous les KEYOPT de contact dans la partie inférieure.

FEMAP V12 FEMAP V2019.1

D1 Title Connect Type D | 201 Title Connect Type
— P -] 0..Contact
Color 110 | Pale Layer 1 0--Contact M Color 110 Layer 1 h
‘ X Linear | N Multistep Structural | NX Multistep Kinematic | NX Adv Monlin ‘ ‘ Linear | Multistep Structural (401) | Multistep Ki ic (402) | Adv Nonlin (601) |
| nxEsplict | ABAQUS || ANSYS | MSCNastran | LS-DYNA | NEiNastran | MARC | | Explicit (701) | ABAQUS || ANSYS ) MSCMastran | Ls-DYNA | NEiNastran | MaRc
Fric Coef (MU) . - Real Constants Friction Coefficient (MU) 0.
Max Tensile Pres (TNOF) g,
Real Constants Real Constants
Normal Stiffness (FKN) 0. Edge Bxtension (TOLS) o, Normal Stiffness (FKN) 1. Tangent Stiffness (FKT) 1.
Penetration Tol (FTOLN) 0. Normal Damping (FOMN) . Penetration Tolerance 0.1 Cohesion (COHE) 0.
Initial Closure (ICONT) 0. Tangent Damping (FOMT) o Initial Closure (ICONT) 0. Friction Ratio (FACT) 1.
Finball (FINB) 0. KEYOPTs Pinball (FINB) 1. Friction Decay (DC) 0.
Max Ini Pnt (PMAX) 0. Cnt Algorithm (2)  0..Augmented Lagr Max Initial Penetration 1. Max Slip (SLTO) 0.01
Min Ini Pnt (PMIN) 0. Cnt Detection (4) 0..Contact detectio w Min Initial Penetration (FMIN) 1. Max Tensile Pressure (TNOF) 1.
Max Friction (TAUMAX) 0. T — Max Friction (TAUMAX 1.E+20 Edge Extension (TOLS, 2.
\ ) Gap Adjust (5)  0..Mo adjustment o r ) g (ToLs)
Contact Offset (CNOF) 0. — Contact Offset (CNOF) 0. Normal Damping (FDMN) 1.
Stiffness Adjust (6)  0..Default range fo w
Open Stiffness (FKOP) 0. Open Stiffness (FKOP) 1. Tangent Damping (FOMT) 1.
Timestep Control  0..Time step is not +
Tangent Stiffness (FKT) 0. KEYOPT:
Cohesion (COHE) 0. Initiel Pt/Gop (2) - 0. Include iniial pe = Algorithm (2) 0..Augmented Lagr ¥ Initial Pni/Gap (9)  0..Include initial pe
Fric Ratio (FACT) 0. Cnt Stiffness (10)  0..Update contacts = Detection (4) 0..Contact detectio v Stiffness (10} 0..Update contact ¢ w
Fric Decay (DC) 0. Shell Thickness (11)  0..Do not consider + Gap Adjust (5) 1..Close gap with z »  Shell Thickness (11)  1..Consider beam/: +
Max Slip (SLTO) 0. Cnt Behavior (12} 0..Standard contac v Stiffness Adjust (6)  0..Default range fo v Behavior (12) 0..Standard contac v
Timestep Control 1..Automatic bisect +
"
i
W l Defaults ] [ Load. I [ Save... ] l Copy. I l 0K I [ Cancel Defaults ] l Load... I [ Save... ] l Copy... I I 0K ] [ Cancel
I
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Silver
Smart Expert

Solution

Connexion
Onglet ABAQUS

SIEMENS

Channel

Ajout du bouton ABAQUS Thermal qui affiche la boite de dialogue Define Gap Options.
oeine comein e NN ==/

D Title Connect Type
M | ] 0..Contact
Color 110 Layer 1 ontd M

| unear | multistep Structural (401) |  Multistep Kinematic (402) |  Adv nonlin (501) |
Bxplicit (701) | ABAQUS ! ANSYS | MSCMastran | LS-DYNA | NEiMNastran | MARC |

Friction Values

Static, T1 Friction Type 0..Default - CONDUCTANCE

Friction l:l Active

Basis (@) Clearance (") Pressure

Static, T2

Dynamic

vs Clearance, Temperature 0..MNone

i) Pour ABAQUS, les propriétés Gap sont

| - également utilisées pour définir les propriétés

Small Sliding Max Slide Distance Emissivity B 3 ry r " .
et Vo Factor des éléments d'interface thermique

Extension Zone
Smoaothing
[ | Adjust

[ weight (Explicit) I

Thickness / Area 0.

Viscous

0.

0.

0.

Decay Exp 0.
0.

Damping 0.
0.

vs Gap Clearance

[ Surface to Surface Contact

ABAQUS Thermal...

[ pefauts | | ioed.. |[ save..
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Connexion

Onglet Multistep Structural (401)

Ajout dans les options supplémentaires (bouton More Options) de nouvelles options

Color 110

Define Connecti
ID | 200 Title Connect Type
0..Contact -

Layer 1

| explicit (701) | aaqus | awsys | wmscwaswan | Ls-Dyna | nEinaswan | marc

Convergence Criteria  1..FTOL Converger

= Penetration 0.

Force Convergence Tol

Iterative Force Convergence 0.05

Max Status Iterations 20

* Open Stiffness Scale 1.E-6
* Open Gap Tolerance 1.

* Closed Gap Tolerance 1.E-10
* Auto Tangential Pen 1.

[ constrain In-Plane Surface Strains

Eval Order 2..Medium -

Refine Source 2..Refinement Occurs -

Linear | Multistep Structural (401) | Itistep K (402) | Adv Nonlin (601)
Simcenter Nastran Contact Pair ( BCTSET ) Glued Contact Property ( BGSET )
Friction 0. Search
Min Contact Search Dist 0.
Max Contact Search Dist 1.732051

Contact Property ( BCTPARM } * Can be defined on local entries

‘ Initial Penetration | 0..Calculated -

= Mo Separation

Geometry Updates -1..Default -
*

Tangential 1..Adaptive -
* Critical 0.005

= Delay Contact Friction

Common Contact ( BCTPARM )} and Glue ( BGPARM ) * Can be defined on local entries

= Penalty Factor Units 1..1/Length -
* Penalty Autoscale

* Normal Factor

[ sliding Glue * Tangential Factor 1
["] Generate Contact Praview File * Glue Factor
| Defeults | | tod.. || sove. || cope. | [ ok |[ concel

Tolerance 0.
*Stabilization Damping
*Normal Scale
*Tangential Scale 1.
*Interference 1..Standard
*Ramp Initial Penetrations
*Include Shell Thickness Offset
Include z-offset in Contact

Stiffness Stabilization

0..No Stabilizatior w

*Adaptively Modify Penalty Factor
*Adjustment Tolerance

*Const Offset Distance

*End Time for Initial Penetration 0.

*Sliding Contact Formulation

0..Automatically L «

OK I I Cancel
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Ajout de 3 options supplémentaires pour la définition de contraintes lorsque Analyse Type est défini sur
4.Frequency/Harmonic Response

[#-Analysis Set : 1..MX Mastran Modes Analysis Set
--hnalysis Set : 2..Seismic Analysis

[=I-Analysis Set : 3..Simcenter Nastran DesTopOpt Analysis Set Analyze Multiple...
- Solver : Simcenter Nastran

- Type : Design [ Topology Optimization
- Integrated Solver : Simcenter Nastran
[=|-Options

-- Executive/Solution

-- Bulk Data

-- Design [ Topology Optimization
--GEDMCHECK

[+-MODELCHECK MultiSet...

-- External Superelement Reference
[=]-Master Requests and Conditions Copy
- Subtitle :

Modal Optimization .

Active...

Preview Input

Component Element Force, Stress, Strain
Strain Energy
Frequency
Eigenvalue
Lower Bo Buckling
Compliance
Volume
Wnighf
Frequency Response - Modal Displacement
Frequency Response SPC Forces
onse Element Force, Stress, Strain

Constraints

Delete
& Optimization Limits : None
--Eoundar‘,r Conditions
[#-Output Requests

--No Cases Defined Load...

Renumber...

SIGMEO
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-
NASTRAN Optimization Options [
F
Optians [ Select Optimization Variables(s) E
Optimization @ Design O Topology
- ) ) ] ¢
Analysis Type 1..5tatic hd E | -
[ | Track Modes jin] Title Type Subtype # Entities(s) Lower Bound Upper Bound -
Goal IWeight - 101 Untitled Property PCOMP /13 Propertyl 0.1 0.3 E
- o 102 Untitled Property PCOMP /17 Propertyl 0.1 0.3
@ Minimize () Maximize Untitled Property PCOMP /23 Property 1
Cycles 25 104 Untitled Property PCOMP /27 Property 1 0.1 0.3
201 Untitled Property PCOMP /13 Property2 0.1 0.3
Output Interval lﬂ--Firsl and Last "l | | 202 Untitled Property PCOMP /17 Property2 0.1 0.3
- ) 203 Untitled Property PCOMP /23 Property2 0.1 0.3
Dptlmlzatlon Varlables ’ﬁ‘ 24 1intitlad  Pranarte BEORME £ 37 Pranarte 7 n1 na -
| Optimization Variables (36 Selected) |
Manufacturing Constraints [ oK ” Cancel l
| Select Manufacturing Constraints |

[ | pelay until cycle

Ajout du bouton Supprimer pour la ou les variables
d’optimisation, dans la ou les régions de topologie.

02-07-2019
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Possibilité d’effectuer des calculs transitoires en sélectionnant dans Analysis Type I'option 3.Transient

[=)-Analysis Set : 1..Simcenter Nastran Multi-Step NL KIN Analys
- Solver : Simeenter Nastran

- Type : Multi-Step Nonlinear Kinematic
- Integrated Solver : Simcenter Nastran
[=I-Options

[ Executive/Solution

--Elulk Data

- GEOMCHECK

[+ MODELCHECK

--Global Strategy Parameters

=} Global Requests and Conditions

- Subtitle :

Type : Transient Dynamic/Time History
[+ Control Options
--Time Steps
--Boundar‘,r Conditions
--Dutput Requests
- Mo Cases Defined

MultiSet...

Copy

Delete

Renumber...

Master Requests and Conditions

Analysis Type

1..5tatic
Case ID 2..Normal Modestiienvalue |
Subtitle

Label

Manual Control

Start Text (Off)

Skip Standard

[ Prev... “ Next... | oK

[ oot |

Type d‘analyse

Effets pris en compte...

Equation résolue

Raideur Vitesse Inertie
Static v x x Kn.q=F
Kinematic 4 vV x C.q +Knq=F
Transient vV V4 M.g+C.q +Krg=F
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Possibilité d’effectuer des calculs Buckling, Transient dans les subcases

[#-Analysis Set : 1..mecano-dynam
é--ﬁmalysis Set : 2..mecano-stabi
- Solver @ Simcenter Nastran Analyze Multiple...
- Type : Multi-Step Nonlinear Kinematic
- Integrated Solver : Simcenter Nastran
-H- Options

+-Global Requests and Conditions
+-Case : 1..5tatic

+- Case : 2..Buckling 1

+- Case : 3..Transient

Exf Case : 4..Buckling 2

Analyze

Analysis Type 7..Buckling

1..5tatic
Case ID 2..Normal Modes/Eigenvalue
. 3..Transient
Subitie 7..Buckling
Label 29..Bolt Preload

(=}

=

\

=

Step Control

(@) Sequentially Dependent
(") Not Sequentially Dependent

Manual Control

Start Text (Off)

Skip Standard

[ Prev... “ Mext... I
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Possibilité de spécifier des déplacements et/ou vitesses en tant que conditions initiales. Les déplacements et vitesses sont
issus d’un calcul Transient précédent

[=-Analysis Set : 1..Simcenter Nastran Multi-Step NL KIN Analys|

Analyze
Solver : Simcenter Nastran
--Type : Multi-5tep Nonlinear Kinematic Analyze Multiple...
- Integrated Solver @ Simcenter Nastran
(=} Options
[+ Executive/Solution Primary Sets
H-Bulk Data

Contact Sets

- GEOMCHECK LT LN 0..None h (@) All Connectors

4
4
[+-MODELCHECK Preview Input
&
-G

H-Global Strategy Parameters eI (e 0..From Constraint Set ¥ (©) Connection(s)
=) Global Requests and Conditions (") None
- Subtitle : MultiSet... Loads 0..None v
Label : ——— Contact Property 0..Mone

Type : Transient Dynamic/Time History Copy Loads( Time ) 0..Mone - [o]li: [N @:T-QMMS.. Case 3 Time 0.8

[H- Control Options i
: Delota Glue Sets - .
[H-Time Steps .
Boundary Conditions TR e 1), 0..None M Tnital Displacement
[ Dutput Requests Gonumboy ) (@) All Connectors X Vector  2..T1 Translation RX Vector

- No Cases Defined Temperatures( Load ) 0..From Load Set

(7 Connection(s)
..From Load Set - | () None

..None - Glue Prope

¥ Vector  3..T2 Translation RY Vector

(-

Bolt Preloads |

Z Vector  4..T3 Translation RZ Vector

Initial Conditions

=1

Initial Velocity

— X Vector  12..T1 Velocity RX Vector

¥ Vector  13..T2 Velocity RY Vector

ZVector  14..T3 Velocity RZ Vector

Uniquement disponible lorsque Analyse Type est défini sur 3. Transient
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Ajout d'options dans la Boite de dialogue Multi-Step Control Options. De plus, plusieurs noms d’options ont été mis a jour
pour étre compatible avec Simcenter NASTRAN

Solution and Conve

r - _ h
Multi-Step Control

|:| Skip NLCNTL2 Analysis Options Equilibrium and Convergence
UL EED R e @i Stabilization Factor (STAB) 0 UraEz=rd 0
| Automatic Time Stepping (AUTOTIM i 0.1
pping (: ) Maximum Displacement (DISLIM) Maximal Disp Variation (MADI) = Line Search Convergence Tol
First Time Step Size (DTINIT] . Maximum Rotation (ROTLIM) . Min Line Search Factor 05
et Time Step Size ( ) || Time Step Criteria
Minimum Time Step (DTMIN) i Maximum Deformation (DEFLIM) . Max Line Search Convergence Factor 2,
P — Allowable Displacement (PRED) 0. Max Tter (ITMA) 10
i ax Tter
Maximum Time Step (DTMAX) Time Unassigned Loads (LVAR)
i i Time Intergration elative Force Tol (PRCR) 0.001
Maximum Increase Ratio (EQMFMX) Time Assigned Temp Loads (TVAR)
- Integration Scheme (TINTMTH) ceneralized Alphal : eference Force (REFP) 1.
Maximum Decrease Ratio (EQMFMIN) ; [ Predict Displacement (DIPR}

1..Newmark

elative Disp Force (PRCQ 1.
Number of Tterations (ITEREF) Force Normalization (HORM) e SR BE) 2..Hilber-Hughes-Taylor g ! )
3..Generalized Midpoint sference Disp (REFU) 1.
) Newmark Param 2 (GAMA) 4..Generalized Alpha
[ | integration Error Control (TSDYN) Unsymmetrical Matrices for Complex Modes (MATSYM) el Energy Tol 0.001
. HHT Scheme Param (ALFA) 0.05
. - Enable Inertia in Dynamics (INERTIA) eference Energy (REFE) 1.
[]Zera Pivot Time Step Rejection (RIFZ) Generalized Scheme Param (TETA) 08|
Tt e T S o other Options tiffness Update Param 1 1
egative Pivot Time Step Rejection Y™
Mlcm Intg Control Param 1 (PRCO) 0.001 iffness Update Param 2 3
Viscous Material Options Intg Control Param 2 (HPRCO) 0. tiffness Update Param 3 1
| i 1..Plastic t t
[ ] integration Error Control (TSVSC) Creep Integration Factor (CRINFAC) . First Iteration Strategy (PLAS) astic tangent 1 w
Error Threshold (VSCOTE) [Restart (RsuE) Contact Diagnostic
rror Threshol —
Restart Subrase Relaxation Force (RELC) 1. Print Frequency (IMPG) 10
Min Stress Factor (VSCOSN) Characteristic Length (DCON) o Max Residual Printout (IMPR) 0

[ Solution/Convergence...

Intg Regularization Factor (PRCS) Max Pivots (IMPV)
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Versions intégréees

SIEMENS
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FEMAP Neutral 2019.1
ABAQUS ABAQUS 2019
ANSYS ANSYS 19.0
I-DEAS I-DEAS 9.0

LS DYNA LS-DYNA R11
LSC Marc 2005
Simcenter Nastran (NX Nastran) 2019.1
AutoDesk Nastran (Nei Nastran) 2019 R2
MSC Nastran MSC Nastran 2018
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Possibilité de spécifier des options d’une analyse de réponse aléatoire en sélectionnant 6. Random Response. Les options

ANSYS Random Vib
Basic Options (SPOPT)

Spectrum type: | 3..Power Spectrum Density v|

Number of Modes  1q|

Element Results

Title
PSD Table (PSDUNIT/PSDFREQ/PSDVAL/PFACT)

Function ID  0..Mone -

PSDType  0..DISP -

Analysis Program 5..ANSYS

Analysis Type 6..Random Response] -

Solve Using

-.:.-Integrated Solver  License Type | 0..Desktop -

(@) Linked Solver

Mode (@) Base () Node

Mass Matrix (LUMPM)

[ JLumped
Solver is undefined. Go to File Preferences Solvers.
Damping Matrix
) VisQ Mass 0.

Stiffness 0.

Mode Ratio 0.

Mode Combination (PSDCOM)

Significance 1.E4

Mode Number 10

Combine Force (@) Static () Total

[ Prev... “ Next... I ’ 0K H Cancel
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Possibilité de lire et écrire des données d’interface thermique ABAQUS

SIEMENS

Channel

Element / Property Typs S J Define Connectiof

|| Parabolic Elements 10 [ 201 Title Connect Type
Map ] PR 0..Contact -
Line Elements Color 110 Layer 1

Rod "';‘ Eaeciiean | Linear | Multistep Structural (401) | Mulistep Kinematic (402) | Adv Nonlin (601) |
) Tube (") Spring/Damper Biplicit (701) || ABAQUS | ANSYS | MSCMNastran | LS-DYNA | NEiNastan | MARC |
urved Tube OF Spring Friction Values
@ gar Static, T1 0. Fricion Type ~ O.Defaut =
@) Beam ( Static, T2 0. Friction I:I
, JOR L ..
Pour créer ou éditer ces valeurs dans FEMAP : O ung e o
Plane Elements Decay B 0.
tili le bouton ABAQUS Th I de la boite d - sheerrard - domnae —
- utiliser le bouton Q ermal de la boite de | ™ e s [o
. - diem A [ 8 i e smn s Sl -, Max Shi 0.
dialogue Define Property — Gap Element Type P ———— o st
g _— Other STEP Controls
e - Small Sliding [ Tied Max Slide Distance
PN . - 7 .
- Onglet ABAQUS de la boite de dialogue Define | “.|” e wonll_— EE
. .:“;‘; Color 110 Layer 1 ] Extension Zone
Connection Property s
[ orientation CSys ‘ 0..Global Rectangular v| [ Adust
Property Values Additional NASTRAN Options [ weight (Explicit)
Initial Gap 0- [] Adaptive Max Penetration  0- Thickness / Area 0.
[] surface to Surface Contact
Compression Stiffness 0. Max Adjustment Ratio 0. |
Tension Stiffness 07 Min Penetration Ratio 0.
e ¥ Friction = Static, Z Friction = Kinetic
Transyerse Stiffness 0.
Interface Element Options
Y Friction Coefficient 0. N it or Area [ pefauns | [ wad. |[ swe. |[ copu. | [ ok [ concel
Mormal X 0. W
Z Friction Coefficient 0. _—
Y 0. 0.
Preload Force 0. 2o,
Load... ] [ Save... I [ Copy..- ] [ ok | l Cancel I
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Si une analyse de flambement est effectuée et que plusieurs cas de charge statique existent, possibilité d’utiliser la boite de
dialogue STATSUB Options pour sélectionner des cas statiques associés au calcul en flambement

[=-Analysis Set : 1..Simcenter Nastran Static Analysis Set
- Solver : Simcenter Nastran
-~ Type : Buckling
- Integrated Solver : Simcenter Nastran
--Dptions
--Master Requests and Conditions i Preload Subcase Buckling Subcase
--Case ¢ 1..5taticl N
[#]-Case : 2..5tatic2 — 0..None 0..None
f-Case : 3..Buckling 1..Staticl L..Staticl

& Case : 4..Uniitied 2..5tatic2
- Subtitle : R 3..Buckling 3..Buckling

- Label :
=l STATSUB]
.- Preload STATSUB : 2

. - Buckling Load STATSUB : 3
] Boundary Conditions

[4]- Output Requests

Permet de lancer un seul run pour plusieurs calculs Buckling
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Modification du format de lecture pour les champs THRU des entrées SPC1, ASET1, BSET1
Dans la fenétre NASTRAN Output Request ajout de la section Contact et des d'options Contact et Glue
Dans la fenétre NASTRAN Modal Analysis, accessible si Analysis Type est défini a 10..Nonlinear Static, ajout de

. =
I'option Buckling NASTRAN Oy
Nodal MNASTRAN Modal/Buckling Analysi:
[|Displacement 0..Full Model v []velocity 0..Full Model -
- - Skip EIGx Stiffened Modal Method ID 1
[] Applied Load 0..Full Model + [ ]Acceleration 0..Full Model - ] S (et G T
[] Constraint Force  0..Full Model - Kinetic Energy 0..Full Model - ETEEE Real Imaginzry
[ Equation Force 0..Full Model - Temperature 0..Full Model - Auto (HOU/MHOU)
|| Force Balance 0..Full Model - Subspace
Elemental Legacy Real Solution Methods
|| Foree 0..Full Model - Heat Flux 0..Full Model - Givens Eigenvalues and Eigenvectors
/| Stress 0..Full Model - Enthal, 0..Full Mode| - Modified Givens
Il Model by Il Model Modified G
Murmber Estimated
|| Total Strain 0..Full Model - Enthalpy Rate 0..Full Model - Inverse Power
= Number Desired
Elastic Strain 0..Full Model - Temperature 0..Full Model - (@) Inverse Power/Sturm =
|| Thermal Strain 0..Full Model + | || Kinetic Energy 0..Full Model - Householder " E—— M
ormalization Metho ass
@) Fiber Curvature Energy Loss 0..Full Model - Modified Householder %) Defaul
- Mass (@) Default
15: 0 @
|| strain Energy 0..Full Model = | []Fiuid pressure 0..Full Model - Complex Salution Methads lode [0
(@) Max Lurmnped
Hessenberg — DOE 0
Contact I Point Coupled
Complex Inverse Power
|] contact 0..Full Model ~ [/|clue 0..Full Model - - O —
Cumplex Lanczos omplex solution Uptions
Customization CDnvergence
Element Corner Results Results Destination Doy, SE‘Utmn pires Renion Width
(@) Diregt 2gion Wi
Output Modes ( a,b,c THRU ) 2..PostProcess Only - — -
Modal Overall Darnping (G
Echo Model - 2 g( )
(@) Magnitude/Phase Real/Imaginary Frev ] |
Relative Enforced Motion Results Al
I —
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Suite a la possibilité de mailler des zones de transitions maillage 3D Hexaédriques/Tétraédriques avec des éléments

Pyramidaux, ajout la possibilité de lire et écrire ces types d’éléments (Type CPYRAM)
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Solution Silver

NOUVEAUTES FEMAP 2019
SIEMENS
Bilan
FEMAP 2019.1 : nombre d'évolutions
rubrique nb rubrique nb
User Interface 15 Listing 2
Geometry 2 Connections 5
Meshing 4 Optimization 2
Element 1 Group and Layers 1
Element Update 2 Views 5
Properties 1 Output Post Processing 2
Aeroelasticity 1 Interfaces 32
Layup 2 Tools 3
Load and Constraint 1 Preferences 5

Total : 86 évolutions

Anciennes versions FEMAP
11.2 ‘ 11.3 11.4 ‘ 12
(Mars 2015) (Mai 2016) (Juin 2017) (Octobre 2018)
149 181 68 133
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Possibilité de télécharger une version gratuite FEMAP pour Etudiant :

« La version est disponible uniqguement pour les étudiants
» Le fichier binaire .modfem n'est pas compatible avec la version industrielle
* Elle est limitée a un modéle éléments finis de 32 000 Noeuds

« |déal pour un stagiaire lors de la création de modéle FEM ou/et
développement API

« Solveurs disponibles : NX Nastran Basic + NX Nastran Dynamic

https://www.plm.automation.siemens.com/plmapp/education/femap/fr fr/free-software/student
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] SIEMENS
Catalogue Formations SIGMEO 2019 .
anne
ref intitulé de la formation Nbr jour
010-F-INI FORMATION FEMAP INITIATION PRE-FPOST TRAITEMENT 3
011-F-INI FORMATION INITIATION NX NASTRAN FOR FEMAP 4
012-F-INI_AV FORMATION FEMAP UTILISATION AVANCEE 2
022-F-NL-AV o FORMATICON FEMAF NON-LINEAIRE AVANCE (SOL601) 2
020-F-NL-BA FORMATION FEMAP NON-LINEAIRE BASIQUE (5QL106) 2
021-F-NL-AV FORMATION FEMAP NON-LINEAIRE AVANCE (SOL402) 2
030-F-TMG FORMATION FEMAP TMG Thermal 2 Farrsio Famsor i P 705
040-F-AP| FORMATION FEMAE AFI 3 [ % UFéwwiel UM{ars - i‘;un\ Mai . SJ1u\n L.Ju:llst - Jﬂ1nul - sne lrmhre rMDc;nhre Tovembre - ?]é::mhre
050-F-SE FORMATION FEMAP SUPER ELEMENT 1 e B IS I i m L . tE el 5 Tk 1 T ik
Melv L4 L4 W | ¢ heance 54 M4 a [44 04 M4 L L4 me
060-F-COMP-INIT | FORMATION FEMAP INITIATION COMPOSITE 1 5 Ms M Vs os My Vs T # [is o5 M o [us
061-F-COMP-AY | FORMATION FEMAP COMPOSITE AVANCE 2 e . “j?.m e ot L Byt e ane = Lt a 1 s
M 8 V8 v B L& 58 L& o 11 I il M & v B bl
M 3 53 59 M3 Bl (43 03 M3 clv 3 L3 MS-_ gwau nLMSD
999-F-SPEC FORMATION SPECIFIQUE pre-post FEMAP 1 9 e T || 1 - W Jeel 1 2 ey | [ v
512 M2 M2 v 12 bl M2 0 L7 a 1w 31 M2 s [0
0w M1 v 1: [ | |5 © RS 2 |4 3% W13 v 13 01 M 13 V1
L g | O nf [ 01 M % v 0 Aln 1 54 L% a |1 31
M Vs v L& M 51 L5 3| s|IE| | (o6 M Vs 0t
MB 3% 56 M8 2 J1S. 0% M6 |V 6 L1 M % N Lt
iy [ 01 o7 alm 17 v T L7 alm 517 M1 o ow o7 M
Y 18 Lt LB ®|B|J 18 =N M 8 23| Bls ® o} M1 VT LB M1
51 M1 M3 v 13 bt} M3 c|v A B |11 31 M3 sl |4t
] a|m 20 MZD- 52 E] o [1z0 LR M 20 v o2 M 20 v 2
Lzl = | 2 |4 | | |oa M2 v 2 02 M 21 52 EL a (12 32
M2z v 22 vz | | |z 52 [E3 | Bl) 2 022 M 22 vz 022
M 23 52 52 Mz3 af |42 02 Mz V23 L 23 2 [ 52 L2a
o [42e h] 0 alm 24 v RE3 am 24 52 M 24 43| Bl y 24 0 M 24
L] L5 L& by e s 525 M 25 30/ B[ ) 25 0 M 25/ FEMAR V25 L& Az
5% P 1 e M 26 V2% oz M 26 FEMAP | ||V 26 NES 3 |26 Avance 328 M 26 57| B[ ) 25
02 c|mar M 27 s NE] 28 |4 27 Dynamic 321 M 27 v oz d [z cl|var
E 128 w |4z 028 M 28 [k 02 e 528 ] S 328
o M 23 V23 " Lz3 22l w23 52 L 23 J 23 023 Mz3 V23 D23
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Thierry BOURDIER Fabrice GERMAIN

CC Le Seyant, CC Le Seyant,

1 Allée Rémy Raymond 1 Allée Rémy Raymond
31840 Seilh 31840 Seilh

France France

Mobile : +33 6 60 65 92 17 Mobile : +33 7 67 93 44 91

Courriel : thierry.bourdier@sigmeo.fr  Courriel : fabrice.germain@sigmeo.fr

Support
Courriel : support@sigmeo.fr / support@sigmeo.com
Tél: 05829590 78
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