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SIMCENTER 3D - FEMAP - STAR-CCM+ CAE Support Review:
NX CAD-CAM - TEAMCENTER - SOLID EDGE

As far as tech support is concerned, | have
had fast and top-quality responses. The
awesome thing is, | get a lot of information
during the support communication, but |
also receive the full concept and learn a lot.
Even if the issue is very simple, | get a quick

Our Next Femqp Trqining Opportunity response. If someone asks me about buying
Siemens products, | will surely recommend
June 6th — June 16th, 2022 Applied CAX.

Live, Online Srivatsa Pradeep, MSME
AppliedCAx.com /Trqininq Project Consultant (Structures & FEA)
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Simcenter Femap Practices:
What's New and What's Good in
Femap v2022.]

A Seminar for Simulation Engineers
Adrian Jensen, PE, MBA — Senior Application Engineer, CAE
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Seminar Outline Applied CA

User Interface

* Help Files
- Entity Display

Pre-Processing

* Mesh Control Explorer
 Hex — Automatic?!

» Tet — Body Mesher

« Plate — STAR Refinement
« Mesh Interference Check

Post-Processing

« JT File
« Solid Element Stress Contour Option




User Interface

Femap Help Files

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

Global Options Meshing Toolbox
Language 0..Default Expand Active Tool Only

UI Scaling 0..0n AutoRemesh 0..0n
M Menus and Dialog Boxes Dockable Panes
([ J A b I g C h G n g e to Fe m G p,S u S e r [ ]Alternate Co?or Scheme (] Animate Fly-Out
° Autorepeat Create Commands |:| Captions Always on Top
eX p e r I e n C e I S O n eW H e I p [ ]Remember Dialog Positions Alternate Docking Symbols
O O ope [ ] Alternate Accelerator Keys for Views Model Info
Syste m p rOVI d I n t h e G b I I Ity to Ask for Confirmation Before Delete

Max Entities 2000
[]Show Angles as 0 -> 360

select Online Help or Local

Show Entities Defaults

H e I Recently Used Files 4 (D) Highlight
|O L]

Graphical Selection ) Transparent Highlight
[ Track Mouse Picking [ Pick All Inside ) Show Selected Only

* A new Help... button is added to ety (BNl <] | Clsowisbs - Coms
the File — Preferences - e

Highlight Color
Tooltip Delay 10 Duration 100 e

C O m m G n d O n t h e U se r Mouse Interface Ir:rlj:j:Zj;si::f::;{igz)yt::li
Interface tab of the Preferences FiDwenicomirond Qrexlaction) || L0 o oy

Dynamic Rotate Around Cursor Location

d ia I O g b OX Reverse Mouse Wheel Direction Toolbars
L]

[ ]Middle Button Click for OK Save Layout... Load Layout...
[ shift for Pan, Ctrl for Zoom

Wheel Factor for Dynamic Planes

Reset User Interface...

Reset Dialog Positions

Reset All 0l Cancel




User Interface Applied CA

Standard Entity Display Toolbar

» First Icon now indicates if toolbar controls Overall Display of Entity Types:
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Label Mode

 For more control, use the “Visibility” dialogue box
 Ctrl-Q is the shortcut



Pre-Processing

Mesh Control Explorer

» Select the surfaces and solids which
should be considered for Mesh
Propagation

 Control which type of edges should be
considered for pairing

- Specify a Tolerance to use for edge
pairing

- Automatic — using the value calculated
for Merge Tolerance

- Specified — entered by the user

Mesh Sizing Propagation Options

Limit Selection

(O Meshed Solids / Surfaces Only

(O selected Solids Only

On Solids

Slaved and Mapped Surfaces

Edages to Pair

O None

(O) Free Surface Edges Only
(®) Free Surface Edges and Other Edges

(O all Edges
[] indude Edges on Same Solid

Edge Pairing Tolerance

(O Automatic

(®) Specified 0.015

OK




Pre-Processing AppliedCA

Mesh Control Explorer

Mesh Control Explorer n -bo Turn Mesh Control Explorer On/Off
‘ Mesh Control Explorer Options

H. 3R BIAIH @ % S $
[23,25] , [18,20] [ show Slaved surfaces

[30,32], [27.29] , [22,24] , [19.21], [43,45] , [34,36] :

142.44] [gg Show Surfaces with Mapped Approaches

52,37 15331 [26.25] [3] Show Edge Paired by Mapping and Proximity

e Ceitel Lplerer Wiy & ] Show Un-Paired Free Edges that are Adjacent to Other Edges

[¥] Show Un-Paired Free Edges that are Not Adjacent to Other Edges
% Control Mesh Control Explorer List

13 Select Entity To Locate in the List

A Show When Selected Options



Pre-Processing

Automatic Hex-Dominant Meshing

 Constrained nodal locations make it
difficult to get an acceptable hex-
domin(]nt meSh Hex-Doeminant Automesh Bodies

Node and Element Options

- Options are therefore very similar to the [ = B

Body Mesher, introduced in v2021.2, a i e e

”T(]rget Element Sizen iS SpeCified, nOt On TatEIe:entS:e- O All Geometry gds;deluodes
o LSS SIRVe I (® Required Geometry Only Ak Elemenits

exda Ct SlZze O Al Sized Curves O Ailttl Sainctad Caomsty O All But Bricks

(® Required Curves Only [IMove to Geometry
Size Surface if All Curves Sized [] Additional Geometry by Angle 5. ¢ Max Distortion Angle | 10.

This command maximizes mesh quality by only following and

« Higher mesh control and associativity at
r e q UII‘ e d | O C Oti On S On |y attaching to geg:réestsné ??;Tgac:: ftTi]'l:)erte).y:)ﬁons selected.

* Node Options to control Element Order
and projection to geometry.



Pre-Processing AppliedCA

Automatic Hex « New Mesh, HexMesh Bodies
Dominant Meshing command

* Leverages Meshing Technology
developed by FIOEFD, (another
product offered by Siemens
Digital Industries Software)

 Large majority of elements
created by this mesher are
hexahedral (brick) elements

* Fills the rest of the volume for each
part with a combination of wedge,
pyramid, and tetrahedral
elements



Pre-Processing

Working with Existing Hex Mesh

- New Mesh, Editing, Mapped Hex Refine
command

X/

/
i

« Works in a similar manner as Mesh,
Editing, Element Refine command,
where the elements to split are first
highlighted, then highlighted elements
are split when user clicks OK

%

» Repeat Refinement Option to

Automatically continue refinement also
available

Mapped Hex Refinement

- R Hy [JRepeat Refinement




Pre-Processing AppliedCA

Body Mesher Geometry Preparation
« 70 seconds, 257k nodes « 285 seconds, 611k nodes

0.8 0.8
0.733 0.733
0.667 0.667

06 — 06 —
0.533 = 0.533 =
0467 0467

04 —— 04
0333 [ R 5 ST 0333 [
0.267 0.267

0.2 0.2
0.133 0.133
0.0667 0.0667

Output Set: Model Data to Contour R Output Set: Model Data to Contour

Elemental Contour: Jacobian 0. Elemental Contour: Jacobian 0.



Pre-Processing Applied CAx

Mesh on Mesh

- Convert any triangulation
generated from an existing
mesh into a high-quality
triangle or quadrilateral-
dominant mesh

+ Specify mesh sizing and
surface curvature/proximity
options

 Retain selected features of
original mesh

« Create elements which attempt
to satisfy user-defined element
quality criteria




Pre-Processing AppliedCA

Mesh Interference Check

 Interference Factor shrinks the mesh
by the value entered. Enter 0.0 for no
shrink.

* Makes it possible to ignore small
amounts of interference to find real
problems

Check Mesh Interference

 Proximity Factor grows the mesh, to
help find cases where the mesh is

Checking Options

(® Check All Element Faces:

(O Check Only Free Faces of Solid Elements Very Close’ but not reG”y Overlqpping
e [ » New option to Create Element

— Interference Group containing the

roup Creauon . .

[V] Create Element Interference Group Interferlng elements

OK Cancel
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Post-Processing Applied CAx

JT Files

« Download JT2Go for Free

+ Export of JT visualization files for use in the
Teamcenter for Simulation (TC4Sim) environment
or other JT collaboration tools has been available
for many years. These files are used to visualize
model data and review results without the need to
open an instance of Femap

+ JT visualization files can now be exported using
“Type” set to “Standard Output” or “Multi Result

Output”.
JTFile Options
- For “Standard Output”, an exported file may now
contain: ¢ veson [103 ] e [ ]
BN Type
(® Standard Output (O Multi Result Output
« Loads and/or Constraints in Active, Visible, All, or e
Load Sets None v
any number of Selected Load Sets and/or ________ |
Constraint Sets T
Er?:STvpe
: - c - . ey bt
+ Any Line Element in the file displayed as a Cylinder Dy

using specified diameter. B

[CJoraw Lines as Cylinders

Cancel




Post-Processing

Applied CA

Solid Element Stress Contour Option

ut Set: Simcenter NASTRAN Case 1

Elemental Contour Discontinuities

[:I No Averaging

[“]iinear and Parabolic Types:

Property

Material

[Jrayer
[Jcolor

Angle Between

oK

Cancel

222222

- Added option to control
averaging of stresses across
boundaries between linear
and parabolic solid
elements

* Necessary because of
recent additions to Femap
that are used to create a mix
of Hex (Brick), Wedge,
Pyramid, and Tetrahedral
meshes with different orders



Additional References Applied CA

Applied CAx Technical Seminars

- Model Organization, Working with Views and Presentation Graphics
- https://appliedcax.com/resources/library-of-femap-online-seminars/femap-model-
organization-working-with-views-and-presentation-graphics
« Model Flow and Model Organization - FEMAP User Guide
- https://appliedcax.com/resources/library-of-femap-online-seminars/model-flow-and-
model-organization-femap-user-guide
- Simcenter Femap Best Practices: Analysis Workflows
- https://appliedcax.com/resources/library-of-femap-online-seminars/on-demand-
webinar-simcenter-femap-best-practices-analysis-workflows
» Simcenter Femap On-demand Webinar: Surface Modeling and Plate Meshing

- https://appliedcax.com/resources/library-of-femap-online-seminars/webinar-
simcenter-femap-surface-modeling-and-plate-meshing
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https://appliedcax.com/resources/library-of-femap-online-seminars/webinar-simcenter-femap-surface-modeling-and-plate-meshing

