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Experienced technical support and ongoing training deadline becauseyourFEA
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appreciate the level of
support Applied CAx
provides...They are an
Upcomlng TrOining excellentresource and I'm
glad to have their support.”
FEMAP training: October 9-13, 2017
: : Allen Foulstone
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1. WHY WE ARE HERE

Congratulations — Taking time out from your schedule to sharpen up your skill sets is always a good thing.

2. OBIJECTIVE

What we consider our most important and useful FEMAP capabilities and share with our colleagues our knowledge in
building accurate FEA models. We aim to provide a high-level overview but also a path forward for deeper learning.

AppliedCAx.com / Predictive Engineering - Please share with your friends and visit us online at www.AppliedCAx.com Page 4 of 17
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3. WHAT ABOUT FEMAP V11.4 AND NX NASTRAN V11.0.1?

The FEMAP v11.4.0 release reminds us about this saying: What is the difference between a scientist and an engineer? A
scientist quests for the new and novel while an engineer looks for the tried and true. Why? An engineer must have
something that will work and not break.

The current release represents about six months of work by the development team. It is not flashy and represents subtle
quality improvements in robustness and speed. We truly feel that this is the Engineers’ release.

4. TOP TEN THINGS WE LOVE ABOUT FEMAP

1.

2.

3.

8.

9.

Undo: Let’s talk FEMAP Preferences

Geometry Manipulation: From manifold to non-manifold surfaces

Meshing Toolbox: The quest toward the perfect quad

Visualization: Ctrl-Q and Draw and Erase (Toolbar)

Selector Entity: On the fly control of your model and stress visualization

Free Body Diagram (FBD): What every simulation engineer truly loves

Panes, Toolbars and Views: The joys of creating a custom work environment in hues
FEMAP’s Help: So much goodness — so little time

Application Programming Interface (API): Just amazingly practical innovation (API)

10. Undo: We have to give it double-billing

AppliedCAx.com / Predictive Engineering - Please share with your friends and visit us online at www.AppliedCAx.com

Page 5 of 17
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4.1 UNDO: LET’S TALK FEMAP PREFERENCES

Undo at 20

If the scratch directory is blank,

scratch files will be placed in the

directory spedified by the TEMP
Environment variable.

Low Disk Warning (0=Never)

[10 | me

Undo Levels

Database Performance

Geometry/Model Interfaces Results Library/Startup Color Spaceball
Messages Views Graphics
Database Preferences are only applied at startup.

Database Options Timed Save

[[]Backup before Save (immediate) Con Interval

[[] cleanup During Save (immediate)

[ Delete Model scratch File Bdnotfy  Commands
[Jereserve Next ID during Rebuild

[FResetNext ID after Delete Al Saratch Directory

1

Read/Write Test

Database Memory Limit 13043 MByte |Ciszratch
\ Recover Scratch Directory... ‘
0% — — s
Recover Fie...
ot B
s
Open/Save Method W‘ Database Options Help...

Resolution at 4x

Interfaces Results Library/Startup Color Spaceball
Graphics User Interface Database Solvers
Startup View ( from View Library ) Picture Copy
View Number (0=Default) [:I E Indude Text for XY Plots
Indude Metafile Format
Background Bitmaps Picture Save Defaults
] —
) —
 Resolution... | | GIF Options... |
P—
[ save Iconified Views
Options
4] workplane Never Visble in New View Aspect Ratio for New Views l:l
[ Dynamic Min/Max in Post Data Dialog Contour Palette | 0..Standard v ‘
View and Dynamic Rotation
XAngle YAngle ZAnge
Delta [ 10. | [amsomeric | [3s.ze43 [-4s. |[o. \
Dynamic | 1.ReducedBitmap v | [Dimgewic | [60. ||[o. |[ -54.735¢|
Dynemic Speed [Tomewise | [0 |[3 o]
[[Jsynchronized Rotation
‘ Reset Al | oK . cancel

Pick Front
e ke e %

[~/ Dynamic Zoom Around Cursor Location
[[]Dynamic Rotate Around Cursor Location
[“1Reverse Mouse Wheel Direction
[CIMiddle Button Click for OK

[Cshift for Pan, Ctrl for Zoom

Wheel Factor for Dynamic Planes

Meshing Toolbox
[ Expand Active Tool Only

AutoRemesh Mode |0..Auto Remesh v

‘ Reset Al |

Geometry/Model Interfaces Results Library/Startup Color Spaceball
Messages Views Graphics "1 Datat Solvers
Menus and Dialog Boxes Dockable Panes

[CJalternate Color Scheme [Janimate Fly-Out

[[J Autorepeat Create Commands [ Captions Always on Top
[[JRemember Dialog Positions [A Alternate Docking Symbols
[(JAlternate Accelerator Keys for Views [[JEnable Legacy XY Plotting

[[] Ask for Confirmation Before Delete Model Info

[Ishow Angles as 0 -> 360 Max Enties
Fast Cutput Delete M [ Create Automatic Titles
o e CR—

B 5 Show Entities Defaults

Graphical Selection OHighlight

[ Track Mouse Picking  []Pick All Inside ® Transparent Highight

Pick Method 2..Pick Front v (O show Selected Only

Snap to 4..Smart bt [A1show Labels CINormals
Tooltip Delay E Duration [ autoscale

Mouse Interface Fighight Color Palette

International Localization / Clipboard
[Ause Region Decimal/List Symbols

[ 1gnore Delimiters if Pasting Tabs

Toolbars

[ Save Layout... | Load Layout... |
| ResetUser Interface...

| ResetDilogPostons |

Cancel

o

Scratch to C:\scratch

View Number to predefined view

Turn off Ask for Confirmation

Turn off Autorepeat

Dynamic Zoom Around Cursor Location

AppliedCAx.com / Predictive Engineering - Please share with your friends and visit us online at www.AppliedCAx.com
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4.2 GEOMETRY MANIPULATION: FROM MANIFOLD TO NON-MANIFOLD SURFACES
4.2.1 THE BASsICS

These were the breakout geometry operations in FEMAP that brought forth the ability to create clean quad meshes from
tangled collections of surfaces.

Manifold Non-Manifold

1.-15 DoorFoot

2.-17 DoorBottomPlate
3.Mid-Surface of 1..-15 DoorFoot
8.Mid-Surface of 2..-17 DoorBottomP

e

v

<
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]

|

Sueud (5] |1 aiaey erea G 7 [ T
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E

Undoing Geometry Editing Command. ~ 1
Undoing Midsurface Intersect Command. 152
Undo

>
Ready | Prop:0 L0 Com0 Grp:0 Outl

AppliedCAx.com / Predictive Engineering - Please share with your friends and visit us online at www.AppliedCAx.com Page 7 of 17



A
4
FINITE ELEMENT ANALYSIS 8" \

Predictive Engineerin FEMAP v11.4 Tips and Tricks (10 Best Things) 2017

4.2.2 THE ADVANCED

One can do some flashy things and FEMAP should not be underestimated.

Import Parasolid File Midsurface at 0.1

| Bl Josh Geemey Comed Modd Meh Mol La Dete Gow Yew Wndew Hep  Prdcne -ax
2Ed INeNIRIE 00000 +R¥Z sl EhI0 - Jlo-p a0 . JFleeayIved [l flecmnns ]
3 #

S o o 2 e Mkl i Engieering | o

PramctMes To

— —
L VSou ko) 3§ Wty | Peiroceming

 tnsy it

X

- g Output Set: Model Data to Contoul
Randy o0 120 Comd G0 Ow Elemental Contour: Jacobian

The complete process: Predictive Engineering Technical Seminar - Surface Modeling and Plate Meshing - FEMAP v11.2.1.pdf

AppliedCAx.com / Predictive Engineering - Please share with your friends and visit us online at www.AppliedCAx.com Page 8 of 17
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4.3 MESHING TOOLBOX: THE QUEST TOWARD THE PERFECT QUAD
The meshing toolbox is fundamental in our pursuit of the perfect quad mesh.

Meshing Toolbox RBE (MPC) / Weld / API

Mesh  Modify List Delete Group View Window Help | Predictive
| i | | & S SIS
Curve Break
Point to Point
Point to Edge
Edge to Edge
Operation Pad
D Washer
Extend
Project/Move Point
@ Project Curve
Surface To Split [] o
Imprint Options Imprint v
| Combined / Composite Curves x|
Combined / Boundary Surfaces x
Mesh Sizing x
Mesh Surface b
Mesh Locate x
Surface Mesh Quality x
| Entity Info 4 x
Surface 59
| Property 1 - Upps i M 4 x .
é:;g;_‘,::ft‘""m 41 Hodet Deetad. 14 onDeltabe Nodet Stpped - Output Set: NX NASTRAN Case"'
120 Siemeniy hove Faces on Sustece 391 Element(s) Deleted. O NonDeletable Element(s) Skipped. Deformed(ozog) : Total Translation »
7S age Dted 6 NonDeetati o Scpaed _ Elemental Contour: Plate Bot VonMises Stress 3.944E-9
Ready - Nodes: 4314, Hements: 4110 | Pop1 140 Con0 G0 Out1 Contour double: Plate Top VonMises Stress

At AppliedCAx.com: Surface Modeling and Plate Meshing v11.2.1 and Surface Modeling,

AppliedCAx.com / Predictive Engineering - Please share with your friends and visit us online at www.AppliedCAx.com Page 9 of 17
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4.4 VISUALIZATION: CTRL-Q AND DRAW AND ERASE (TOOLBAR)

View 1 Predictive Engineering

Entity /Label

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

Layer
@DrawEntty; O Labels

CTRL-Q

7 B Geometry...
-} Point
¢ Curve

W surface
W Boundary
T Text

% B Mesh...

[F] % Node

EH Element
@] ‘Comecﬁons..
‘ Connector
WRregion
[y & Constraints...
B3 Constraint

[ W8 Aero Model...

7S Combined Curve

[F] A Coordinate System

X perm Constraint

% Constraint Equation

7 ®Loads...
3 Body Loads
@} Force and Bearing
@ Moment and Torque

A Heat Generation
A Heat Flux

A Convection
Radiation

#Bolt Preload
#pistributed Load
kL3 Noniinear Force
2= Fluid Tracking

2= Unknown Condition
25 slip Wall Condition

v

&

Draw / Erase

AppliedCAx.com / Predictive Engineering - Please share with your friends and visit us online at www.AppliedCAx.com
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4.5 SELECTOR ENTITY: ON THE FLY CONTROL OF YOUR MODEL AND STRESS VISUALIZATION

Quick Interrogation Stress Convergence Checking

Output Set: NX NASTRAN Case 1 7883.
D 0146): Total T i 73.64
Elemental Contour: Solid Von Mises Stress

Mises Stress

AppliedCAx.com / Predictive Engineering - Please share with your friends and visit us online at www.AppliedCAx.com Page 11 of 17
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4.6 FRee BopY DIAGRAM (FBD): WHAT EVERY SIMULATION ENGINEER TRULY LOVES

FBD — A Vital Step Toward Model Verification and Engineering Documentation

Output Set: Hydrostatic Test
Freebodies: Weight, Saddle B4, Saddle B1, Saddle S2

At AppliedCAx.com: Femap v10.3 and NX Nastran v8.0 — Update Seminar

AppliedCAx.com / Predictive Engineering - Please share with your friends and visit us online at www.AppliedCAx.com Page 12 of 17
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4.7 PANES, TOOLBARS AND VIEWS: THE JOYS OF CREATING A CUSTOM WORK ENVIRONMENT IN HUES
We do spend a bit of time with managing our work space.

Graphic Presentation

i File Tools Geometry Connect Model Mesh Modify List Delete Group View Window Help | Predictive

e 3 mEERE 5400000 +XY¥Z 4R FESe. w )o@ E ¢ JPnenpsvememmfie B f@usenid
i Cleanve... £ 3 0 ) 30 30 |

| I_/ Predictive Engineering PostProcessing | Predictive Engineering PreProcessing” Old School | apx
s

9 — —

|| ordschool [o[@]=]

3

=i

@

0Ju| 13pOW m_l Bupeyo iF‘

[ oy nua [ | [E1]B0]

Qutput Set: Predictive Engineering Femap View Settings.

Deformed(0.0868). Total Translation (et
Elemental Contour: Plate Top VonMises Stress
Contour double: Plate Bot VonMises Stress 1659
Freebody: 1
{ Messages 1 x
Close Window
New Window

Full OpenGL Hardware Acceleration (Double Buffered)
Your card supports OpenGL 4.5
Tile Vertical

v
Ready - Nodes: 15870, Elements: 15776 Prop:0 Ld:0 Con:0 Grp:1 Out0

AppliedCAx.com / Predictive Engineering - Please share with your friends and visit us online at www.AppliedCAx.com Page 13 of 17
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4.8 FEMAP’s HELP: SO MUCH GOODNESS — SO LITTLE TIME

Don’t forget that FEMAP’s help includes the NX Nastran manuals and there are also FEMAP PDF'’s.

The Start

| Help | Predictive

Help Topics

Ctrl+H
Toolbars »
Dockable Panes »
NX Nastran

Analysis

What's New

Examples

Programming

Basic Language

Tip of the Day
Femap Website
Femap User Community

Technical Support »
About...

[) user Guide

[ Siemens Documentatior X

SIEMENS

The Research

C' | @ file//C:/Program%20Files/Siemens/FEMAPv1 14/nastranhelp/nxnastranhelp.htm

PBX Administration Jive Web @ Learn Germanin 501 [ Siemens PLM: SignIn @ Leam German @) User account | Predic

NX Mastran 11.0.1 Help Library

Quick Reference Installation, Configuration, Processing
Installation and Operations Guide =)

Parallel Processing User’s Guide "2

NK Mastran 11 Release Guide "=
NX Nastran 11.0.1 Release Guide-‘;

NX Nastran 11 Quick Reference Guide T
Using NX Nastran

Dynamic Analysis
AP Basic Dynamic Analysis User's Guide &

Advanced Dynamic Analysts User's Guide &)

-
NX Nastran User's Guide =
Getting Started &

Rotor Dynamics User's Guide 21

Acoustics User's Guide

. Other Analysis Types and Methods
: ‘l superelement User's Guide "2

Advanced Nonlinear Theory and Modeling Guide = Thermal Analysis User's Guide =

Nonlinear Analysis
8 ’ -
Basic Nonlinear Analysis User's Guide "=/
- . -
Handbook of Nonlinear Analysis (SOL 106) 2 Aeroelastic Analysis User's Guide =

Multi-Step Nonlinear User's Guide (s0L 401) &) Design Sensitivity and Optimization User's Guide &

Reference Guides
Verification Manual = ﬂﬁ

Element Library Reference T

Additional Information
PDF Search T

-
Error List =

e
DMAP Programmer's Guide = Glossary &

-
Numerical Methods User's Guide .= Additional Readlngi

NX Nastran Thearetical Manual &

Support Site.

2016 Siamens Product Lifec

Previous Release Guides: You can find all previous NX Nastran Release
Guides from the Documentation area of the Siemens PLM Software

yele Management Software Inc.

* @ 0 :

NX Nastran 11.0.1

AppliedCAx.com / Predictive Engineering - Please share with your friends and visit us online at www.AppliedCAx.com
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4.9 APPLICATION PROGRAMMING INTERFACE (API): JUST AMAZINGLY PRACTICAL INNOVATION (API)
Over the years, we have saved our clients hundreds of thousands of dollars using FEMAP’s API to expedite project work.

Unique Load Applications Driving FEMAP via Excel

HLP-VSL-00028 Fiuid Mass Adjuster REY 2xism = Microsoft Excel
View 2@ d

Home | Isert  Page layout  Formulas  Data

F U E- B-A- EW W FE TvegesComter- $ - % o0 |4 S Condd 1 Delete Format ic,“‘ .o
lipboard ] Font y Aligment 5 Number 5 e e i
H29 - & >
3 ] i D E F G H ] I =]
1 HTTP 23247 Fluid Mass Balance Caleulation 3
z D
3 Complats Operating Liquid Welght 1,350,000 lbs. ‘ 1
4+ Specific Gravity of Fluid 15 Ramova All Added Mass and Non Structural Mass. 1
5 u
& Upper Vessel Shall Property Number 102012 0 1
7 Lower Vessel Shell Property Number 102512 [ Adjust for Horlzontal Seismic Analysis ‘
& Bottom Head Under Jacket Property Number 101712 [
8 Bottom Head Under Jacket Property Number 101513 o
»
T Center PIM Shell Property Number 202013 o Adjust for Vertical Seismic Analysis
© Outer PIM Shell Property Number (in cluster] 302072
T Quter PIM Shell Praperty Number (in fluid) 302073 [
2 P Full PIM Ematy ‘
= Dansity (Ibf/in"3)  Dansity (lbm/in"3)
® Water Density 0.0361 9.35233¢.05
T Liquid Density poptond 000004085 Sat Stress Recovery Set Stress Recavery Thickness to)
® Concrete Density 0.0752 0.000134819 Thicksess to Suface L
B Steel Density 0.283 0000733161
)
2 Volume (in"3) Weight (Ibf) Mass (lbm) __ Dansity
2 Total Vessel Volume 30,441,914 1648429.64 427054
23 Total PIM Cluster w/ Supparts. 3711472 200976.21 520.66
24 Vessel Liquid 26,730,402 14745343 374988
SN =
2 PIM Cluster (Displaced Fluid Volume) 3481551
27 PIM Liquid (Volume) 2805225 15100293 38353 (lbm/in"2)
3 PIM Liquid (Surface Ares) T181.230 0002171333
Y 23 PIM Cluster Conerete {Volume) 676,686 5088679 13183
Y 30 |PIM Cluster Concrate {Surface Ares) “17873 0.007375828]
31 PJM Cluster NSM (Liquid+Concrete) 0278372 52536
3
3 Horizontal PIM Cluster Supports (Displaced Fluid Volume) 136,669
3 Vertical PIM Cluster Supports (Displsced Fluld Volume) Taz852
# Vertical PIM Cluster Supports Concrate (Volume) Tz 6982.47 1609 (lbmin)
% Vertical PIM Cluster Supports Concrete (Length} 180 0.10049612
37 Vertical PIM Cluster Supports NSM (Cancrete) 6982.47 18.08
& -
0 4> ¥ Sheetl Sheetz T3 ST - 3l
Ready =N L +

AppliedCAx.com / Predictive Engineering - Please share with your friends and visit us online at www.AppliedCAx.com Page 15 of 17
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4.10 UNDO: WE HAVE TO GIVE IT DOUBLE-BILLING

But what the heck — you most likely have already seen enough and you already know how useful undo is to your daily
work.

AppliedCAx.com / Predictive Engineering - Please share with your friends and visit us online at www.AppliedCAx.com Page 16 of 17
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5. AND NOW A WORD FROM OUR SPONSORS

Thank You

Predictive Engineering is located in Portland, OR

PredictiveEngineering.com

AppliedCAx.com / Predictive Engineering - Please share with your friends and visit us online at www.AppliedCAx.com Page 17 of 17
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