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Our Focus:
e Ensuring our clients are utilizing
FEA tools in the most effective fashion

How We Can Help:
e Superior technical support and ongoing training
e Switching maintenance to us costs you nothing

Upcoming Training:
e Onsite training available upon request
e Next hands-on FEMAP training class
will be in mid-to-late April in Portland, Oregon.
Specific dates TBD.

Interested in becoming a client, or in training?

Please contact Erik Barber at:
(503) 962-0287
Erik.Barber@AppliedCAx.com

Support Review:

" After having worked
with a couple of FEMAP
suppliers in the past | can
say that Adrian at
Applied CAx has far
exceeded my
expectations... We use
FEA for vessel design and
having the support from
Applied that helps break
down the core problem
to simple examples helps

in multiple ways."”

— Nathan
Mechanical Engineer

Bristol Harbor Group, Inc.

Applied CAx

We do this every day
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1. IMPORTANT NOTE: UPDATE TO THE LATEST VERSION OF FEMAP

Please ensure you are using the latest version of FEMAP in order to get the best experience possible. At the time of this
writing, the latest version is FEMAP 11.3.2. You can check your version using Help > About...

Help B ' About Femap with NX Nastran X
E @ Help Topics Ctrl+H Femap - Finite Element Modeling And Postprocessing
Toolbars ’ & Version 11.3.2 64-Bit
Dockable Panes ' Copyright © 2016 Siemens Product Lifecycle Management Software Inc.
NX Nastran
Analysis
Security
Examples
Programming
Basic L API Basic: This product uses WinWrap® Basic A
ERIE L TENER)E API Basic: Copyright 1993-2010 Polar Engineering and Consulting
Tip of the Day API Basic: http://www.winwrap.com
Femap Website Processor: Architecture=9.6, Revision=5e03, Number=8
Femap User Community Operating System: Windows 8
Technical Support ' Video Driver: C:\WINDOWS

About \system32\nvd3dumx,nvwgf2umx,nvwgf2umx,nvwgf2umx.dll
Video Type:

Video Version:
Video Resolution: 3840 x 2160

OpenGL Vendor: NVIDIA Corporation

OpenGL Renderer: Quadro M2000M/PCle/SSE2
OpenGL Version: 4.5.0 NVIDIA 362.56

OpenGL Status: 32 Bit Color, 24 Bit Depth

Physical Memory: Total=65179 MBytes, Available=60524 MBytes
All Memory: Total=74907 MBytes, Available=69663 MBytes

Initialization File: C:\FEMAPv1132\FEMAP.INI v

Options oK

If you are not using the latest version feel free to reach out to Erik Barber for information on how to upgrade.
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2.1 View CONTROLS
. e X
A new feature for Femap 11.3 is the ability to Preferences
H H H Geometry/Model Interfaces Resuilt= Lihran/Carkiun Color Spaceball
configure a dynamic zoom and rotation around ,
. . Messages Views Graphics |  User Interface Database Solvers
your cursor location instead of the center of Menus and Dialog Boxes s ea T
your screen or VieW center [] Alternate Color Scheme [] Animate Fly-Out
) Autorepeat Create Commands [[] Captions Always on Top
[]Remember Dialog Positions Alternate Docking Symbols
[] Aternate Accelerator Keys for Views [ Enable Legacy XY Plotting
[]Ask for Confirmation Before Delete
[ Show Angl 0-> 360 Model Info
ow Angles as 0 -> "
Max Entities __2000
Fast Output Delete 1..Fast (No Undo) ~
Create Automatic Titles
Recently Used Files
Show Entities Defaults
Graphical Selection O Highlight
[ Track Mouse Picking [ Pick All Inside 'gnig
] G et i @ Transparent Highlight
Pick Method - (O Show Selected Only
Snap to 0..Screen v
[ Show Labels [INormals
Tooltip Delay -10 Duration -100
" Interf Highlight Color Palette
ouse Interface
Dynamic Zoom Around Cursor Location International Localization / Clipboard
Dynamic Rotate Around Cursor Location e et Bt
| Reverse Mouse Wheel Direction Mouse Interfa ce
[IMiddle Button Click for OK . .
[ shift for Pan, Ctrl for Zoom Dynamic Zoom Around Cursor Location
Wheel Factor for Dynamic Planes | 1. . )
Dynamic Rotate Around Cursor Location
Meshing Toolbox _
Expand Active Tool Only
AutoRemesh Mode 0..Auto Remesh o Reset Dialog Positions
Reset All Cancel
AppliedCAx.com / Predictive Engineering White Paper. Please share with your friends and visit us online at www.AppliedCAx.com Page 5 of 16
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2.2 DRAW / ERASE TOOLBAR

On / Off Draw / Erase

The Draw / Erase toolbar is a useful new tool for
navigating your model by selecting Entities to show,

or to hide. /
Draw Select

Mode Area
Erase
Mode Select Sl\jlec};c
Geometry €s
Select by Property Draw Only Erase Only

BT TP T T T T
Entity Selection - Select Property(s) to Draw ?

@Add O Remove O Exclude Select All H Reset H Pick -

|
i? “ ‘ to‘ | by‘ 1 ‘ | Previous ‘ ‘ Delete ‘ |
Group - | More ‘ ‘ Method ~ ‘ ‘ Ca

o

VT

e
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3. MESHING

3.1 PROPERTY TYPES

Each property type is displayed with a distinct property symbol. This is especially helpful when you have many beam
elements of different cross sections in a model.

~/X Properties
8 1..Plate

V8 2. Laminate 1 Properties
1 4.Rectangular Beam o0 1.025 Al Plate
¥ HE 2.0.5" Al Plate
0 5.Rectangular Tube %@ 3.0.188" Al Plate
¥ H 5.0.125" Plate
I 6.l Beam 8 6.Boat mass (3000 Ibs)
1 7.Z Section + O 7-5prings
. & Layups
I 8..Hat Section &N

B 9..Mass
- ¥® 11.Spring/Damper

AppliedCAx.com / Predictive Engineering White Paper. Please share with your friends and visit us online at www.AppliedCAx.com Page 7 of 16



FINITE ELEMENT ANALYSIS s

Predictive Engi

V4

K

)
neering

FEMAP v11.3.2 Features

2016

3.2 BEAM MODELING

Femap 11.3 has a new beam cross section definition dialog. The new dialog displays the cross section area, inertia, and

centroid data as you change your beam cross section definition.

B " Cross Section Definition

Property 12 : Untitled
Material 1 : AISI 4340 Steel
Channel (C) Section

AREA
A=018
MOMENTS OF INERTIA
Izz = 0.00392778
Tyy = 0.0246
Izy = 0.
PRINCIPAL INERTIAS
Max, I1 = 0.0246
Min, I2 = 0.00392778
Polar, Ip = 0.0285278
Angle, Alpha = 180.
RADIUS OF GYRATION
y = 0.369685
z = 0.147719
CENTROID FROM ORIGIN
H = 0.161111
V=05
STRESS RECOVERY LOCATIONS

8.96
8.92

9.88
.84

0.8

0.76

.72

0.68

0.64

8.5

0.56

8.52

.48
0.u4 |
8.4 |
9.36 [
9.32 |
0.28 |
.24

8.2 ‘
0.16 ‘
0.12 Inin

a.88
0.04

8.82 8.1 0.18 8.26 08.34 0.42 0.5

Imax v

Change Shape
Compute Shear Center Offset
|:| Compute Warping Constant

Section Evaluation

Poisson Ratig, nu 0.

Original

»

Draw Section

O X
@®Standard (O NASTRAN

Shape Channel (C) Section v

Size

Width, Top
Width, Bottom
Thick, Top
Thick, Bottom
Thickness

Stress Recovery

O == O3
Oz = = [4

[ ]Reference Point

Orientation Direction (y)

Qup
OlLeft
(O Down

< >
< >
< >

(®Right

Cancel
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3.3 Max QuADS
There is a new option in the auto-mesh surfaces dialog to Maximize Quads on your surface mesh.
Automesh Surfaces X
Node and Element Options
Node ID CSys ‘ 0..Basic Rectangular v ‘ ‘ Node Param... H Elem Param... ‘
Elem ID Property | 101..SAIL -]
Mesher Node Options
O Tri ® Quad
[[] Midside Nodes
Auto Max Quads
Subdivision Mapped Meshing Options .
More Options...
Fast Tri
On Off
3-DTri ® O OK Cancel
Take a look at the difference in the mesh elements below:
AppliedCAx.com / Predictive Engineering White Paper. Please share with your friends and visit us online at www.AppliedCAx.com Page 9 of 16
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3.4 ELEMENT REFINE

Geometry Preparation...

Mesh Control
Geometry

Between...
Region...
Connect

Transition...

Ctrl+F11

Predictive Engin...

Editing...

o

Remesh

Smooth...

-

Edge Members...

Copy
Radial Copy

Scale
Rotate
Reflect

I

o

Extrude

Revolve

Sweep

Interactive...
& Split...

% Element Refine...

Edge Split...

Rigid Connectivity...

The Element Refine tool allows the user to update their mesh by
clicking on elements to refine the mesh. Notable options in the Mesh
Refine tool are the Grow and Shrink options shown below.

l Pattern

Mesh Editing Element Refine

Action
(® Add/Refine
(O Remove

OL:NeL:

[ ]Area Drag
] split Edges

X

OK

Cancel

Mesh Editing Bemant Rafine
P, Acion
A ®han Climeg (3818 (3 0| Misde

Onn Clomtin [ o] omm

AppliedCAx.com / Predictive Engineering White Paper. Please share with your friends and visit us online at www.AppliedCAx.com
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3.5 FACE PICKING

The Element Face picking dialog box has been updated with a new design. It now allows the user to select the “From _
Elements” options in the selection dialog, and there is a new preview option to check the element faces selected.

In addition, a new Selection Method was added, which allows the user to select individual element faces.

Face Selection
Method
@ Adjacent Faces
O Individual Faces
O Near Surface
O Near Coordinates
O Face ID
(O Model Free Faces

Selection Info

[ Matching Normals Only

(® Front Face

X

Face |:|

0] -

‘ From 13643 Elements... ‘

(O Back Face

‘ More... ‘ |

‘ Cancel

Face Selection X
Method Selection Info octed
) 8 Faces Selectex
I_Q.Mm.ﬁnhl Bement | | Face | |
(® Individual Faces Element 7134, Face 2 . E‘ ‘ From 2208 Elements...
(O Near Surface Element 7135, Face 2
. Element 7136, Face 2
(O Near Coordinates Element 7137, Face 2
Element 7138, Face2 | ‘ More... ‘ ‘ oK ‘
OFace ID lemen ace .
(O Model Free Faces @) Front Face (O Back Face | Cancel ‘
NG U B S N S N T
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3.6 CONNECTIONS EDITOR

There is a new tool to assist in handling many connections in a model. It looks similar

format.

i File | Tools i Geometry Connect  Model
to a data table and allows the user to quickly see all of their connections in a tabulated i 3 | @ Undo CubeZ || —
i, Td fEl Redo Ctrl+Shift+Z Left
E by
ﬁ i 3:3'- Workplane... F2 ﬁ
o oafE] Modelinfe '
f Meshing Toolbox 0
% PostProcessing Toelbox
|| Charting
%7 Entity Editor
- Data Surface Editor
Connection Editor
| Entity Info
Connection Editor n
X | 0.Basic Rectangular » | B2 2 | = - | SE| LR O bR W -
0} Status |Tit|e | Property | Master(Target) | Slave(Source) X Center Y Center Z Center ‘
1 = B1 1..Glued Connection 1..Bottom of trailer 2.Bracket 1 103.4447 0160271 0.112997
2 = B2 1.Glued Connection 1.Bottom of trailer 3.Bracket 2 103.4447 0.161003 0.0808759
3 = B3 1..Glued Connection 1..Bottom of trailer 4.Bracket 3 103.4447 0160271 0.112997
4 = B4 1.Glued Connection 1.Bottom of trailer 5.Bracket 4 103.4447 0160271 -0.112997
5 = B3 1..Glued Connection 1..Bottom of trailer G..Bracket 3 103.4447 0161093 -0.0808759
] = BE 1.Glued Connection 1.Bottom of trailer T.Bracket & 103.4447 0160271 -0.112997

AppliedCAx.com / Predictive Engineering White Paper. Please share with your friends and visit us online at www.AppliedCAx.com
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4. POST PROCESSING
4.1 FBD TooLBOX

A couple of new options have been added to the Freebody Toolbox. There is now an option to grab Freebody
Contributions from Glue and Contact connections.

Another new feature is the “Section Cut” display mode. This feature allows the user to define a cutting plane, and Femap
will display an interface load at that plane. You can then slide the plane using the Location Slider to easily find nodal or
summed forces along your structure.

Freebody s
Show Visible Freebodies O E
Output Set 1.NX NASTRAN C« -
Sum Data on Nodes
- Freebody Properties
- Freebody 3..Section Cut
Freebody Tools El=]ea
Is Visible
= Coordinate System 0..Basic Rectangular
© Freebody
Display Mode © Interface Load
@ Section Cut
= Entities
= Entity Selection Mode Plane / Normal E
+Plane [37.54066,—6.36852,—21.4E
“ Location Slider 27
- - [EETNY
= Freebody Contributions Fron
Applied |
Reaction |
MultiPeint Reaction
Peripheral Elements ]
Freebody Elements
Contact |
Glue |

AppliedCAx.com / Predictive Engineering White Paper. Please share with your friends and visit us online at www.AppliedCAx.com Page 13 of 16
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4.2 CONTOUR ARROWS

Another new feature is the ability to display Contour Arrows. Beam axial and combined shear forces can be plotted
across the beam elements in your model. This is especially helpful when diagnosing beam releases, or in cases where you
are utilizing beams to idealize fasteners.

PostProcessing Toolbox 1 T
o 8Rk-8-0-[5S
Deform X
Contour X
Style Contour Arrow o
Results
Output Set 1M NASTRAM Caze 1 = [{}- I
Output Vector 3018..Beam EndA P11 Shear Force 4= [{}=
Laminate Results From Selected Cutput Vector w
Options
Select Arrows from Conto
=l Arrows
Arrow Type 3D Components
X Arrow Display / Vecto 3022..Beam End& Axial Force =} -,
¥ Arrow Display / Vecto 3018..Beam EndA P11 Shear Force [}
Z Arrow Display / Vecto|[##] 3019..Beam EndA PI2 Shear Force A | {} =
Arrow Display Mode Automatic w
Data Selection Contour Group w
Show On Groups Full Model / Visible Groups w |
Arrow Head and Color Auto
Solid Arrows
Arrow Length 100.
Min Vector Magnitude 1.E-8
Arrow Labels On w
::::Zl:d Output Set: NXNASTRAN Case 1

3DContourvec: Beam EndaA Axial Force/Beam Enda PI1 Shear Force/Bearm EndaA PIZ Shear Force

AppliedCAx.com / Predictive Engineering White Paper. Please share with your friends and visit us online at www.AppliedCAx.com Page 14 of 16
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5. SUMMARY

This seminar covered most of the new features in Femap 11.3. We hope it was helpful to assist you in fully utilizing the
tools available to maximize the speed and effectiveness of your analysis. For more information about any of the new
features covered here, don’t be afraid to dig in to the help file of Femap.

-l What's New in FEMAP

What's New in FEMAP

[} What's New for version 11.3.2

. [?] Geometry Interfaces

-[2] Element Update

- ﬂ Analysis Program Interfaces

.. [2] OLE/COM API

@ What's New for version 11.3.1

] m What's New for version 11.3

Q User Interface

- 7] Geometry

E Meshing

2] Bements

E Properties

7] Loads and Constraints

E Renumbering

ﬂ Listing

- E Groups and Layers

-[2] views

- E Output and Post-Processing

... [?] Geometry Interfaces

0 Analysis Program Interfaces

(2] Tools

-[2) OLE/COM API

. 7] Preferences

0 What's New for version 1121 ar

0 What's New for version 112

0 Commands

0 User Guide

Q Examples

@ apl

@ visd

Q MNX Nastran for FEMAP Analysis Help
@ More Resources (PDF Files)

WwhatsMewn | NAT 0 NIAt RIA BAFSEEE NA WA

Femap®

Version 11.3

What’s New for version 11.3

User Interface
General Menu, Toolbars, Model Info tree, Meshing Toolbox, PostProcessing Toolbox, Charting pane, Entity Editor, Connection Editor, Data Table

General
*  Added 4dd All Commected Elements option to the Pick" menu of the standard entity selection dialog box when selecting elements.

* Added on Element to the Merhod" menu in the standard entity selection dialog box when selecting Coordinate Systems.

*  Added on Solid to the Merhod" menu in the standard entity selection dialog box when selecting Regions.

* Added ability to use Pick Query or Pick Front when selecting Regions.

* Added ability double-click in the Graphics window, when not in a command, to Autoscale. See Views for details.

* Updated fast picking to improve performance when picking all entity types. It is now about 10X faster.

* Updated font selection in Graphics window to support new fonts loaded with Windows 8 and 10

* Updated icons for Properties to reflect the Property Type. If Bar'Beam Shape is defined, the icon will be shown as the selected shape ("G™ icon is for

* Updated Property drop-down controls on many commands to automatically only show properties that are compatible with the current operation. In co
the operation if the current active Property type is incompatible. Also, the width of the drop-down list will now adjust to show titles wider than the dre

* Updated usage of the mouse wheel to work on the window/pane the cursor is currently over. Allows multiple graphics views to be manipulated and p:
when a dialog box in not open. Only graphics windews from the cutrent model can be manipulated.

AppliedCAx.com / Predictive Engineering White Paper. Please share with your friends and visit us online at www.AppliedCAx.com
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6. SEMINARQ &A

Can you use the Draw / Erase toolbar while in a dialog box? For example, when making connection regions, can

you draw/erase?

Excellent question! Yes you can. It is one of the great things about the Draw / Erase toolbar.

Is there a way to limit the elements and nodes the section plane sums?

The "Interface Load" FBD Display Mode allows the user to pick specific nodes and elements. The other option is to use
the "radius" option with the "Section Cut" FBD Display Mode. This will only select nodes and elements within a specified

distance from the section cut vector.

Why doesn't the boat have a fish box? Rod holders?

| have no excuses for this omission.
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