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ATA Provides High-Value Engineering Services With
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ATA Engineering helps to overcome product design challenges across a range of industries
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ATA is a Value-Added Reseller for Siemens PLM Software

ATA offers training, free resources, and hotline support for a
variety of Siemens products.

> Siemens product lines we support include:
» STAR-CCM+
» Femap
» Simcenter Nastran (formerly NX Nastran)
» Simcenter 3D
> NX CAD & CAM
» Teamcenter
> Solid Edge
» Contact the hotline at 877-ATA-4CAE or
http://ata-pimsoftware.com/support

> Developer of the official Simcenter Nastran training materials
> Preferred North American provider of Simcenter Nastran training
» Recognized as Smart Expert Partner with validated expertise in

Femap and STAR-CCM+ Solution
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http://ata-plmsoftware.com/support

Visit Our Website for Product Information @

www.ata-plmsoftware.com
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Support

ATA's team of experts pros

Alternatively you can call us at 877-282-4223. Hours of operation (8a.m. to 8p.m. Eastern)

Your Name*

Company*

Software Product*

SUPPORT

e comprehensive technical support for all of the Siemens software
we sell. Fill in the form below and one of our technical team will be in touch shortly.

Your Email*

Phone Number*

Please describe the issue you are having
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Resources

Femap NX NX Nastran

Whitepapers

Changing Units in an Assemblyin NX FOF

Assembly-Level Part Design Using Interpart Modeling in NX PDF

Using Synchronous Modeling to Manipulate Solid Bodies in NX

POF

Beam Post-Processing with Cross-Section Views in NX POF

Basic FEM Checks in NX PDF
Presentations

Design, Analysis, and Manufacturing Success with NX POF

Analysis Driven Design: Gptimization of a Hexapod Isolator PDF

Workflows in NX:

roduct and Manufacturing Information (PMI)

for Design and Analysis POF
Comparison of Com posite Modeling Techniques FOF
Training Videos

Search Resources

Macros

Renumber Groups in NX

Check Element Quality

Renumber Labelsin NX

Other Resources

On-Demand Webinar: Pr|
NX

On-Demand Webinar: Int
On-Demand Webinar: B

Patterning

Tutorials

FREE RESOURCES

Resources are passwaord protected. Get your password

Search

Nd Free Resources

Simcenter Femap
version 2019.1

Improving simulation productivity

Benefits Summary

+ Clearer Simcenter™ is now
and selection being released on a biannual schedule in

SRR o April and October, beginning with ver-

of previous data de

+ Improved robustness for analysis
application support

Features
+ Updates to Ul and preprocessing
operations
Jud

sion 2019.1. The software is now
referred to as Simcenter Femap to reflect
that itis a part of the Simcenter portfolio
of Siemens CAE products. For the same
reason, NX™ Nastran® software is now
Simcenter™ Nastran®.

Simcenter Femap i a standalone finite
element modeling pre- and postproces-
d

sweep and pyramid mesh transitions

+ Extended support for nonlinear
analysis solutions

sorfor
analysis. The software is CAD-
independent and can import geometry
from all major CAD platforms and sup-
ports most CAD data formats. Simcenter
ke i a

for partial results vectors

Femap also
wide variety of finite element analysis
solvers, including the industry-leading
Simcenter Nastran software.

The latest release provides a variety of
improvements that will improve your
productivity across

SIEMENS
lngemuity for Ufe

options. There are also several updates to
solver integration for Nastran®, Ansys®
and Abaqus®, and new results viewing
selections in postprocessing.

Visualization and user interface
Entity selection
Entity selection methods have been

screen at the time of selection, using the
new “select visible" icon button on the
entity selection dialog.

Aiso, elements can be selected based on
areference to an orientation node. These
additions enhance the current array of
available tools, making entity selection
more versatile and flexible. You'l also
notice that the ID fields in the entity
selection and other dialog boxes
throughout Simcenter Femap have been

Previous vector

Simcenter Femap 2019.1 includes the
ability to recall a previously defined
vector in any operation that requires a
vector direction definition to be created.
Accessing previously defined data accel
erates the model creation process,
enhancing productivity.

Locate in model info
Anew locate in model info toggle is

flow. Model creation enhancements

range from entity selection and geometry
splitting operations to meshing, includ-
ing new sweep and mesh transition

sa the
selector toolbar that highlights the
selected entity (solid, CSYS, property,
‘material or layup) in the model info tree.
This makes it easier to locate the selected
item in the model info tree when there
are many items of that type in the model

siemens.comifemap
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What's So Bad About “Bad Elements” Anyway?¢

»Element quality is key for producing high-quality, accurate
results and deliverables

»Finite element models inherently have error because they
use discrete elements to represent continuum bodies

»Bad elements deviate considerably from equilateral shapes
and further reduce model accuracy

»This webinar will include:
» What do bad elements look like?
» How to identify bad elements in Femap
» Methods to improve those bad elements

» Live demo in Femap v2019.1, but commands are similar across
different versions




Poor Element Quality Comes in
Different Forms

»Measures for quantifying element quality include:
Aspect Ratio Taper Element Warping

(out-of-plane deviation)
I M Q

Interior Angles Skew Jacobian

y 4

» Jacobian determinant:
» Negative values occur at node if corresponding interior
angle is greater than 180°

» Solution will fail with negative determinant

» Examples:
» When a triangle starts to flatten into a straight line
» When a quad starts to look like a triangle

ENGINEERING, INC




How to Check Element Quality in Femap

»In the Menu bar, Tools -> Check -> Element Quality
> Select the elements of interest

» The next dialog box has two tabs, Femap and NX Nastran
> If NX Nastran is your solver, use this tab with the default checks

» Femap checks may be helpful if you are using a different solver. They
have different default values and some elements may fail under those
that would not fail with Nastran checks.
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How to Check Element Quality in Nastran

You should do this in addition to checking quality in Femap

»FO6 file will list out poor quality elements

TOLERAHCE LIWMITS ARE: SA = 360.680, IA(MIN) = 39.00, IA(HAX) = 158.88, WF = 8.85, TR = 8.58, AR = 1080.008

(xzxx = LIMIT UVIOLATED)

ELEMENT TY¥PE 1D SKEW AMNGLE MIN INT. ANGLE MAX INT. ANGLE WARPING FACTOR TI0 ASPECT RATID
QUADY Je2104 76.8L4 54 .56 118.99 6.680 1.98
QUADY 302252 69.59 47 .82 115.3% 6.680 2.29
QuUADY 382253 7B.66 55.82 122.86 a.0a8 1.92
QUADY 382255 83.86 68.56 124 _48 a.0a8 1.92
QUADY 302256 71.23 4773 120.93 6.680 2.38
QUADY 302258 83.25 60.088 124.90 6.680 1.81
QUADY 3822608 78.83 47 .88 12848 a.0a8 2.23
QUADY 382277 75.82 51.29 12496 a.0a8 2.28
QUADY 302279 84.12 608.21 127 .33 6.680 1.86

‘xxxx” indicates an element warning; ‘FAIL is printed for
elements that fail the NASTRAN element quality check

»Nastran will sometimes flag elements that didn’t
get flagged by pre-processor element quality
checks, and vice versa

»What if the .f06 file didn’t print out all the bad
elements¢ In case control, add this line:
» GEOMCHECK MSGLIMIT = 5000

ENGINEERING, INC



CheckElems API Tool

»Available as a Femap APl program

»Reads an .f0é6 file and adds any elements that
exceeded the solver’s tolerances to a new group Iin
Femap

»Located on our Siemens PLM Website:
> https://www.ata-plmsoftware.com/resources/check-element-quality/
» Password: plmsoftware
» Click “Download the Femap API”
» Save the file “CheckElems.exe” into your local Femap API directory



https://www.ata-plmsoftware.com/resources/check-element-quality/

Fixing Bad Elements in Femap

Meshing Toolbox L
»Make a group of all the bad elemenisto  [e-a-ms-%*
visually understand how to improve them | taavsisrensse o ‘fﬂ
Property Use Meshing Attributes |~
»Bad geometry leads to bad elements

! Size All, Disconnect

>Things _I_O Try: _ Size, Internal/Free Edges

Mesh Size

» Change the element size Element Shape A AL

® Free Mesh
Meshing Method - rree e

» Free vs. mapped meshes ) Mapped Mesh

4 Free Meshing Options

i

> Add geometric partitions Qosd T Lyer -
. . . Min Elernents Between Boundi[7] 1
» Meshing Toolbox has a variety of options Sutface Growth Factor [ 1
. . . Refinement Ratio = 0.1
» Manual meshing (details on next slide) Approach Options Not Specified >
Show Free Edges |

» For solid meshes, seed faces with 2D Plot-Only |« adenceiopins

Planar elements oo G
g p [
. Cut Quads Deviation Above |60,
» For a larger model, check quality of separate Max Aspect Ratio 2
. Quick Cut Boundaries, Max Ne [&7] 300
meshes before connecting them together Use Interl Points 2z Mesh Lo [
S
ATQ E_ Offset Element -

Mode Options




Femap Manual Meshing Commands

Useful for mesh improvements when geometry is not available

» Mesh->Editing
» Interactive oM o oFF o/ ol o] oK oN oM o[A oRJ o & o /N o g = e Hvees

Midside... Undo Done
> Split
i Pattern Action
» Element Refine OF O Coatncke Clnwoe ZEIERIER T
(_JRemove [ ]split Edges oK Cancel
» Mesh->Remesh
> Reflne Remeshing Options
@ Refine Delete Original Modes and Elements
> U pd GTe () Remesh Refinement Ratio : 1 Exclude Nodes from Boundary =5
. () Unrefine i oK Cancel
» Un-refine

Be careful to ensure the mesh stays connected after manual meshing



Femap v2019.1 Demo

Untitled >
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Qutput Set: Surface Mesh Quality 0
Elernental Contour: Quad Taper '
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Feature Suppression

Feature Removal

Feature Editing

Geometry Editing

Combined / Compaosite Curves

Combined / Boundary Surfaces
Mesh Sizing

Mesh Surface

Mesh Locate

Quality Source

) Femap

@ Nastran

Quality Type Quad Taper o
MNumber of Quality Levels 2 ~
Smooth Contours O
Cuad Taper -

Max Allowable Value 0.5
Min Quality 0.
Max Quality 0.493364




Questionse

Submit questions in the or unmute yourself now

Zoom Application Web Interface

@ Zoom Pariicipart 10: 28  Mecting 10 276 522420 = = 2Z

~ Participants (2) E
Original Size 33 Full Sreen  Request remote control

9 Jonathan Hill (Me, participant ID: 28) /

@ Myles Gasper (Host) k]

Contact Us

Contact Us

3290 Evening Creek Drive §
Suite 250, San Diego, CA 92128

2
0 ‘I'.I xl- eee Leave Meeting Unmute Me
e ore

Start Video Invite Participants

Screenshare in
separate window
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Contact Us
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