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EMAP Version 12

hat’s New




FEMAP Release Schedule SIEMENS
’hg&hui\‘y{or(ift

Regular release schedule
* v12.0 August 2018

* v11.4.2 December 2017
* v11.4.1 September 2017
- v11.4 May 2017

* v11.3 May 2016

* v11.2 March 2015

* v11.1 November 2013

* v11.0: January 2013
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FEMAP Direction SIEMENS
’l/\g,ev\ui\ly-for(/t}[t

Maximize efficiency of FEA tasks
Efficient creation of high fidelity FE models that accurately represent real-world
engineering problems
Intuitive interpretation of analysis results to improve the design and
performance of engineered products

Build upon strong FEMAP capabilities
Geometry idealization and processing for FE models
Powerful meshing, model creation and interactive editing
In-depth support for industry standard solvers
Flexible customization tools to streamline analysis processes
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FEMAP 12.0
Overview

New functionality and updates
- Ul and visualization
Geometry enhancements
Preprocessing
Postprocessing

Solver support
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Ul and Visualization SIEMENS
New Functionality and Updates lngenuity for ife

New functionality and updates
* Live Screen Entities

* View Axes

» Contour Legend

+ Post Titles

* View Titles
- Silhouette and Feature Lines o, )
- Postprocessing > o s 7 |
* Performance ' :
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Ul and Visualization SIEMENS
Interactive Screen Entities lngenuity for Life

Interactive screen entities
* View Legend

* View Axes

* Post Titles

» Contour Legend

Mouse over the areas

Indicated and each item

becomes “live”

 Drag to reposition

 Other specific functionality
on each item
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Ul and Visualization
Interactive Screen Entities

View Legend and Post Titles

Pick to select
Move
Text auto justification
Left
Center
Right
Quick access to applicable
View Option for further control
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B View Optiens

View 1 Main Model View
Category
() Labels, Entities and Color
() Tools and View Style
(®) PostProcessing

Options

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

Criteria - Elements that Pass
Criteria - Elements that Fail
Eeam Diagram
IsoSurface

Isoline

Streamline

Contour Arrow Style
Contour Arrow Options
Freebody

Freebody Mode Markers
Freebody Vectors
Freebody Total Force
Freebody Total Moment
Freebody Modal Force
Freebody Modal Moment

Draw Entity
Position

2..Top Right -
3..Center Left

4,.Center Right

5..Bottom Left

&..Bottom Center

7..Bottom Right
L3
Legend Style

0..I0s Onli ~

2..Titles and Average Data
3..Titles and Min/Max Data
4,.Titles and MinMax/Average
5..Titles, File Mame and Date
.. Titles File/Average

7 _TiHes File Min Mav

View Color

W

Custom Position. ..

SIEMENS
lngemuity for life

Cutput Set: Envelope (Max 1,2,3,4.56 78910111213 14.15,16,17.18.19,20,21,22.25.24...
Elermental Contour: Flate Top = MNormal Stress

—
v
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Ul and Visualization
Interactive Screen Entities

View Axes

Pick to activate

Cube for accessing standard orientations
Face Pick for Top, Bottom, Left...

Edge pick for 45 Degree Left/Top —
Top/Back...

+ Corner pick for isometric views

- Arrows rotate about Screen Z

* Home to autoscale

* Quick access to applicable View Option for
further control
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Output Set NXNASTRAN Case 1

Elemental Contour: Solid Yon Mises Stress

SIEMENS
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Siemens PLM Software



Ul and Visualization
Interactive Screen Entities

Contour Legend

* Pick to activate
* Drag to move
* Pick the down arrow to bring up
the standard View Option dialog
« Control options
* Max/Min
* Smooth/Level
* Number of Levels
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SIEMENS
lngemuity for life

Set Max

Increase
# Levels

Discrete
Levels

Smooth
Levels

Decrease
# Levels

Set Min
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Ul and Visualization
Best Possible Graphics

SIEMENS
lngemuity for life

* Queries the available graphics hardware to determine best

. Geometry,Model I Interfaces I Results I Library/Startup I Color I Spaceball
0 ptl O nS tO g et beSt pe rfo rm an Ce Messages I Views | Graphics | User Interface I Database I Solvers
. Graphics Options Include In Dynamic Rotation
« AMD and NVIDIA work well but Intel is not fully supported by Dltoriware Accceration | oot Blcoodnaiesye @
H H Best Possible wils 7 Nod 7| shadi
Performance Graphics option resne ode zdng
Performance Graphics Surface Element [] smooth Lines
0..No Vertex Arrays Boundary Constraint Filled Edaes
Max VEOME | 1024 Solid Load [ mesh Locations
i vEO B e Text Connections Undeformed
Memory Optimization Labels ["|Elements as Free Edge
Lse Midside Nodes Workplane Element Symbaols
[¥] Multi-Madel Memary Textures Advanced | Debug Options
Beam Facet Edges 2D Mapping IU. .Mo Debug Messages ']
[l smooth Lines [ smooth Textures [ Elapsed Time
[l Auto Regenerate Force All Triangles [C] Frame Rate
[¥] Fast Picking ) [0 Mo OpentGL En v]
Max Size | 4095 = =0 SLE
Fast Pick Visible
’U..No VBO messages VI
XOR Picking Graphics Block Control
Bitmap Alignment 4
[T Edges Using Lines Block Size I
[ Dislog Refresh Scarch Depth (10 Pixel Format (0=Auto) g
[F] Trailing Zeras BitBlt Delay (ms/MPix) ¢
Max Mag 10000, TDR protection 0
Reset Al [ OK ] l Cancel

Unrestricted © Siemens AG 2018
Page 10 2018-07-23

Siemens PLM Software




Ul and Visualization
Feature and Silhouette Lines

Feature Lines and Silhouette Lines
* Mesh based — displays hard edges
 Controlled with break angle

|87 View Options O X
View 1 Untitled

Category Draw Entity ]

(CJLabels, Entities and Colar

Element Control and Sihouette
(®) Tools and View Style
. 0..All Elements
(O PostProcessing 1..All Elements, Sihoustte
i 2..Drawn Elements

ERIE 3..Drawn Elements, Silhouette
Free Edge and Face
Shrink Elements

Fill, Backfaces and Hidden
Fi

i jons '
Performance Graphics

Transparen:
shad?gg =/ 2..Material
Perspective
Axisymmetric Axes
View Legend
View Axes
QOrigin
Workplane and Rulers Color

id
G G s ETN

Symbols
Preview frzz

Model Clipping Flane

| apply |

[ oc ] conel |
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SIEMENS

Silhouette
highlights curved
areas where they

disappear from
view
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Ul and Visualization SIEMENS
Feature and Silhouette Lines lngenuity for Life

Feature Lines and Silhouette Lines

Control options
Silhouette Lines On/Off

Feature Lines for All Elements, or the
current Drawn Elements

Draw Entity

Element Control and Silhoustte
a..4ll Elements

1., All Elements, Silhouette

2..0rawn Elements

3..Crawn Elements, Silhouette

Drawn Elements, Silhouette

Unrestricted © Siemens AG 2018
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Ul and Visualization
Ul Themes

Updated Ul theme

* Fresh and modern look and feel
+ Clean Ul appearance

+ Clear model viewing

Also available in Custom Tools:
+ Selection of predefined themes
« Create your own theme and save it
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Geometry Enhancements SIEMENS
Geometry Processing lngenuity for Life

Sewing uses new Multi-Body processing
Old algorithm made copies of all sheet bodies, and sewed them together

New algorithm keeps original surfaces, including
Surface based loads and BCs
Surface based contact
Composite curves
Composite surfaces

Also uses tolerance algorithm, specify a larger tolerance, and surfaces will be
sewn at full tolerance first, working its way up to the larger tolerance
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Geometry Enhancements SIEMENS

Geometry Processing lngenuity for ife
Single call to stitch — 0.1 tolerance — fully connected
and ready to mesh ‘

|

\

Some surfaces are composite
overlapping edges with composite curves

Various gap distances — some quite large
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Geometry Enhancements SIEMENS
Boolean Operations lngenuity for ife

Two overlapping solids Cylinder is split at 0, 90, 180, Face of block is split into 8
and 270. Two combined faces, recombined with a single

surfaces and four combined composite surface and four

curves composite curves — internal

curves highlighted

Unrestricted © Siemens AG 2018
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Geometry Enhancements SIEMENS
Boolean Operations lngenuity for Life

Boolean Add, block composite Boolean Subtract block from Boolean Common
face split into four, cylinder cylinder, split faces of block are
composite faces updated recombined on resulting
cylinder

Unrestricted © Siemens AG 2018
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Geometry Enhancements SIEMENS
Boolean Operations lngenuity for ife

Solid — Embed Solid — Embed
cylinder embedded Into block cylinder embedded Into block
exploded view

Unrestricted © Siemens AG 2018
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Geometry Enhancements SIEMENS
Combined Curve and Combined Surface Preservation lngenuity for Life

Preservation of combined/boundary curves and surfaces in solid operations

With combined curves

and surfaces

Unrestricted © Siemens AG 2018
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Geometry Enhancements SIEMENS
Combined Curve and Combined Surface Preservation lngenuity for Life

Preservation of combined/boundary curves and surfaces in solid operations

Edges of combined
surfaces are maintained

Unrestricted © Siemens AG 2018
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Geometry Enhancements SIEMENS
Combined Curve and Combined Surface Preservation lngenuity for Life

Preservation of combined/boundary curves and surfaces in solid operations

Edges of combined
surfaces maintained

N
New combined curves created
where combined surfaces meet

Boolean Add of all 18
solids

Unrestricted © Siemens AG 2018
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Geometry Enhancements SIEMENS
Combined Curves and Combined Surfaces lngenuity for Life

Starting with this
divided surface, the
Combined/Composite
Curve Tool and
Combined/Boundary
Surfaces Tool in the
Meshing Toolbox is
used to create a
single surface, with 4
edges and four
corners

Unrestricted © Siemens AG 2018
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Geometry Enhancements SIEMENS
Combined Curves and Combined Surfaces lngenuity for Life

Extrude/Revolve

« Matching Combined
Curves and Combined
Surfaces at new end

 Combined Surfaces
where required along side

Unrestricted © Siemens AG 2018
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Geometry Enhancements SIEMENS
Combined Curves and Combined Surfaces lngenuity for Life

» Matching Combined
Curves and Combined
Surfaces at new end

» Combined Surfaces
where required along all
newly created sides

Unrestricted © Siemens AG 2018
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Geometry Enhancements SIEMENS
Combined Curves and Combined Surfaces lngenuity for Life

* Matching Combined
Curves and Combined
Surfaces at new end

« Combined Surfaces
where required sides

e Similar to Extrude,
however normal to
surface

Unrestricted © Siemens AG 2018
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Geometry Enhancements SIEMENS
Combined Curves and Combined Surfaces lngenuity for Life

Menu based “Curves from
Surfaces” and Meshing Toolbox
splitters now work with
Combined Curves and
Combined Surfaces

Project Along Vector

Unrestricted © Siemens AG 2018
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Geometry Enhancements SIEMENS
Combined Curves and Combined Surfaces lngenuity for Life

Edges of the underlying
surfaces are being displayed —
note that where required by the
underlying splits, a Combined
Curve has been created

Unrestricted © Siemens AG 2018
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Geometry Enhancements SIEMENS
Combined Curves and Combined Surfaces: Slicing lngenuity for Life

Surface and solids model with
Combined Curve and
Combined Surface now support
all slicing operations — consider
this single solid, that was
created by a Boolean Add of
two solids both with Combined
Geometry

Unrestricted © Siemens AG 2018
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Geometry Enhancements SIEMENS
Combined Curves and Combined Surfaces: Slicing lngenuity for Life

Planar Slice

Unrestricted © Siemens AG 2018
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Geometry Enhancements SIEMENS
Combined Curves and Combined Surfaces: Slicing lngenuity for Life

Spline Slice

Unrestricted © Siemens AG 2018
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Geometry Enhancements SIEMENS
Combined Curves and Combined Surfaces: Slicing lngenuity for Life

Parallel Planar Slices

Unrestricted © Siemens AG 2018
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Geometry Enhancements SIEMENS
Surface Ruled/Between Curves lngenuity for Life

Geometry — Surface — Ruled/Between Curves replaces Geometry — Surface — Ruled command

Curve to Curve Surface

Surface Between Curves

Option has been From o
Shape  1..Tangent to Surfac Shape  2,,Along Vector

o [

enhanced

At Each curve

* Ruled (as before)

- Tangent To Surface
+ Along Vector

- Starting geometry as
shown

Unrestricted © Siemens AG 2018
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Geometry Enhancements SIEMENS
Surface Ruled/Between Curves lngenuity for Life

Unrestricted © Siemens AG 2018
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Geometry Enhancements SIEMENS
Surface Alignment for Meshing lngenuity for ife

Modify — Update Other — Align Surface Parameters §
implemented as a GUI command (available via API
in v11.4.x)

FEMAP splits all periodic surfaces at 0° and 180°

In some cases, with data coming in from various
CAD systems, the surface representation may not
be exactly aligned in connected faces, this results
In short edges in the geometry near adjacent splits

Meshing tools in FEMAP can overcome this, but
this command provides a more exact solution

Unrestricted © Siemens AG 2018
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Geometry Enhancements SIEMENS
Surface Alignment for Meshing lngenuity for Life

Entity Selection:
Auto-Mode pick All on Solids, and the
Automatic Align(ment) Mode — FEMAP will
rotate connected periodic surfaces to match

Align Surface Parameterization *

Entity Selection
() surfaces

Align Mode

(®) Automatic oK

() along Vector Cancel

Splits aligned, no more short edges —
however the small hole is now very close to
one of the splits lines, better option, select
the Along Vector option for full control
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Geometry Enhancements SIEMENS
Performance Improvement lngemuity for Life

Feature Removal — recoded to maximize
performance

Removing 50+ small holes from wing spar

30+ seconds in v11.4.x

Less than 1 second in v12!

Unrestricted © Siemens AG 2018
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SIEMENS
lngemuity for life

Meshing Toolbox — Washer and Pad

Preprocessing

circular holes

Washer has been expanded to include non

Burns a perfect offset and with pre-established mapped meshing constraints

creates a perfect mesh around any cutout

Siemens PLM Software

2018-07-23
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Preprocessing SIEMENS
Meshing Toolbox — Washer and Pad lngenuity for ife

On non-tangent corners performs different splits on inside, outside and sharp
corners to create the best possible mesh

-
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Preprocessing SIEMENS
Meshing Toolbox — Washer and Pad lngenuity for ife

Solid Washer

Auto connects and remeshes with tetras or bricks

V[ [ [ ] ] e
".....""
VA7 7 7 7
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Preprocessing SIEMENS
Meshing Toolbox — Washer and Pad lngenuity for ife

Solid Pad

Auto connects and remeshes with tetras or bricks

/

'."'.""

K

SESEEEEEER
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Preprocessing SIEMENS
Updated Copy Commands lngenuity for Life

Updated Copy/Rotate/Reflect commands

+ Copy/Rotate/Reflect Geometry with
associated mesh or vice versa

« Options to also Copy/Rotate/Reflect:
* Loads
+ Constraints
« Connections/Regions

 Block and Offset Numbering options

- Copy using a Pattern or in the Same
Location, create Multiple Repetitions,
and/or AutoRepeat using currently
selected entities and specified options

Unrestricted © Siemens AG 2018
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Preprocessing SIEMENS
Updated Copy Commands lngenuity for Life

Updated Copy/Rotate/Reflect Commands

« Copy Orient/Transform methods:
* Move Along Vector
* Move to Location
- Between Coordinate Systems
- Between Vectors
- Between Planes

* Rotate Orient/Transform methods :
- Rotate Around Vector

* Rotate to Location

 Reflection Option to specify Trap Width

Unrestricted © Siemens AG 2018
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SIEMENS
lngemuity for life

Updated Copy Commands

Preprocessing

Copy Geometry and Mesh

* Copy Solid geometry with associated mesh using Move to Location method and AutoRepeat Copy

Copy Options

Approach

Other Entities to Indude

Mesh

Orient / Transform

Pattern
(®) Single / Multiple Copies

(") Move Along Vector

(®) Same Properties

(®) Move to Location

1

Repetitions

() Duplicate Properties

O Between Coordinate Systems

9

S0
v

Copy in Same Location

() Duplicate Materials
AutoRepeat Copy

ID Use Property

O Between Vectors

AN
oy

0
90
XS

|:| Always Create Parent CSys

1

() Between Planes

L

Mumbering

N
i

[JLoads

(@) Default

&

H
E
m
b
£
=]
[
U

[]connections / Regions

T

(JBlodk

cel

lul

Ca

All Off

All On

(_) Offset

Preview
oK
Methods ~ Cancal

2
5]

CSys | 0..Global Rectangular
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Preprocessing
Updated Copy Commands

Reflect Geometry and Mesh
+ Using Surface geometry with associated mesh, Offset existing Entity IDs by 100

SIEMENS
lngemuity for life

Copy Options

Reflection Options

Trap Wdth

Mumbering

(C)Default

O,

@Dffset

Other Entities to Indude
Mesh
@ Same Properties
() Duplicate Properties
(") Duplicate Materials
D Use Property

[ Loads

|:| Constraints

] connections | Regions

1

| mlon || aloff

Approach
Pattern

Single { Multiple Copies
Repetitions | 1
Copy in Same Location

AutoRepeat Copy

|:| Always Create Parent CSys

B¢

Cancel
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Preprocessing SIEMENS
Updated Copy Commands lngenuity for Life

Example:

* geometry associated surface
mesh

- complex nodal temperature
distribution

* geometry based radial
constraint in a non-global
cylindrical coordinate system

Output Set Temperature Distribution
Elemental Contour: Temp Load Set1

Unrestricted © Siemens AG 2018
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Preprocessing SIEMENS
Updated Copy Commands lngenuity for Life

Reflect — select single solid

Geometry reflected

Mesh still associated

Load reflected

Dependent coordinate systems
reflected

Geometry based constraint
reflected and attached

-0.439

Qutput Set: Temperature Distribution
Elemental Contour: Temp Load Set 1

Unrestricted © Siemens AG 2018
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Preprocessing SIEMENS
Updated Copy Commands lngenuity for Life

Rotate — 7 copies

Everything rotated, associated, | Sy A
and consistent e . = |

r

3.487
1.524

-0.439
Output Set: Temperature Distribution
Elemental Contour: Temp Load Set1

Unrestricted © Siemens AG 2018
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Preprocessing

SIEMENS
Updated Copy Commands

’hg&hui\‘y{or&{t
Copy Mesh
Copy Mesh with associated Geometry, Loads, Constraints, and/or Connections/Regions

Copy Options x
Crient [ Transform Other Entities to Indude Approach
(®) Move Along Vector Geometry (O Pattern
() Move to Location Loads (®) Single [ Multiple Copies
() Between Vectors Constraints Repetitions
Between Planes : ;
O Connections [ Regions D Copy in Same Location
Between Coordinate Systems
& Y all on All Off (] AutoRepeat Copy
Mumbering Property Material Options [ always Create Parent CSys
Same Properties
®
Default
@ Defau () Duplicate Properties
(O Block () Duplicate Materials
() Offset () Use Property oK
1 Cancel
Page 48 2018-07-23
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Preprocessing SIEMENS
Updated Move Commands lngenuity for ife

Move Geometry and Mesh
Option to include Mesh associated to Geometry
and vice versa available for selected:
Modify ->Move By commands
Modify ->Rotate By commands
Modify ->Reflect commands (All New for 12.0!)
Modify, Align commands
Connections/Regions, Loads, and Constraints
automatically moved with entities
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Preprocessing
Updated File — Merge Command

Added Copy in Current Model option to
Merge/Extract section

Added options for transformation of merged
entities in addition to Between Coordinate
Systems in the new Orientation/Transform
section:

- Move Along Vector

Rotate Around Vector

Reflect Across Plane

Between Vectors

Between Planes

Align between Vectors and Planes

Unrestricted © Siemens AG 2018
Page 50 2018-07-23

SIEMENS
lngemuity for life

B | Model Merge Manager | X
Merge/Extract
Merge Base_Model.modfem
I @ Copy | ToModel | Base_Model.modfem
Entity Type | Current IDs Merge IDs Renumber To Renumbering = All On
[ Point 1.8 1.8 9..16 8of8 Al Off
@ Curve 1..12 1..12 13..24 12of 12
[] surface 1.6 1.6 7.12 60f6 Select Al
| Solid 1.1 1.1 2.2 1of1
— = Select None
[+] Coordinate System
@ Node 1..374 1..374 194..700 350 of 350 Update Selected
E Element 217..438 217..438 1..444 222 0f 222
[ Material 1.1 1.1 2.2 10f1 v Update Al
Renumbering and Duplicates Strategy Entity Selection
(") None (®) Renumber Duplicates () None (®) All In Model (O select
(®) Minimal Renumbering (O Overwrite Duplicates (O From Group
() Block Renumbering
(O ID Range 1 99999999
() Offset Renumbering
(O Compress Renumber To | 1 Add Related and Assodiated Entities Add Related Entities
Orientation /[ Transform Options
(®) None Create Group for Merged Model
(OMove Along Vector (O Between Vectors ] create Parent CSys for Merged Model
O Rotate Around Vector O Between Planes D Condense Transferred Groups
(OReflect Across Plane (O Between Coordinate Systems [ Limit Loads, Constraints and Contact to Merged Entities
0...Global Rectanguiar [MKeep Loads and Constraints in Original Sets
0..Global Rectangular Duplicates to Data Table oK Cancel
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Preprocessing SIEMENS
Mesh Point Editor lngenuity for Life

Accessed via the Tools — Mesh Point Editor command (and for version 12, also the Mesh — Mesh
Control — Mesh Points on Surface command), the Mesh Point Editor dockable pane is an enhanced
tool for creating Mesh Hard Points

Mesh Point Editor [ x|
@ - | 0.Global Rectangule > | 2 W €} | = - [ = 23| g & « BF H| 4 -

D On/Off |Locked |NodeO.. |Definition On Geometry  On ID Distance To ... Geometry X |GeometryY | GeometryZ PointX Point ¥ Point Z

il % » » 0..None 3..Surface 1 0. 3.879518 2.143998 0. 3.879518 2.143998 0.

2 [~ » 3 0..None J.5urface 1 0. 7.92898 3433364 0. 7.92898 3483364 0.

3 [~ » 3 0..None 3.5urface 1 0. 2.228281 6.004525 0. 2.228281 6.004525 0.

“ [~ » » 0..None 3..5urface 1 0. 8.046925 7.146826 0. 8.046525 7146926 0.

3 [~ »r 3 0..None 3.5urface 1 0. 3.958148 8.643865 0. 3.958148 8.643865 0.

6 [V » » 0..None 3..5urface 1 0. 5.530755 4,743945 0. 5530755 4,743945 0.

» Used to create mesh hard points at a specified coordinate, using an
existing point or node, loaded (imported) via a file, or copied from the
clipboard

*  Mesh Points can now be 0” a surface, curve, or point

*  Mesh Points now also have their own Symbol (shown on the right)

* View — Options can be used to control display of mesh point symbols

Unrestricted © Siemens AG 2018
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Preprocessing

Cohesive Elements and Properties

New Property and Element Type
* Used in NX Nastran SOL 401
and SOL 402

* Property creates PSOLCZ
entry

« Thickness on the Property is
always used, which allows
user to create a Solid
Cohesive Elements with Zero
Physical Thickness

« Similar to Solid Laminate
elements, Brick (CHEXCZ) and
Wedge (CPENTCZ) only

Unrestricted © Siemens AG 2018
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’hg&hui\‘y for Ufe
Define Property - COHESIVE SOLID Element Type X
D1 Title | | Material | v] 3
Color | 110 | Palette... Layer| 1 | Elem/Property Type...
Material Axes Cohesive Values
(®) Align to CSys 0..Global Rectangular v Thickness 0.
() Align to Element
Load... Save Copy... oK Cancel
Define COHESIVE SOLID Element - Enter Nodes or Select with Cursor ped
D |1 Color | 124 | Palette... Layer |1 Property v X | Type
Nodes || (® Brick () Wedge oK
Pyramid Tetra Cancel
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Preprocessing
Cohesive Material

Cohesive Properties and may
reference an Isotropic (MAT1),
Orthotropic (3D) (MAT11), or
“Cohesive” (MATCZ) material

Support for Cohesive material
available via Other Types

Unrestricted © Siemens AG 2018
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SIEMENS
lngemuity for life

Define Material

Material Type

(") Isotropic

() Orthetropic {20 )
() Orthetropic {30 )
() Anisotropic {20 )
() Anisotropic {30

(") Hyperelastic

Out of Plane MormStff - K035

Tangent of Constitutive Model

D 1'IﬂE| Cohesive Material

Material Type | 511..MX MNastran Cohesive { MATCZ Sol 401,402)

In-Flane ShearStff - K02
Transverse Shearstiff - K01
Damage Law

0=POLY,1=BITR,2=EXPO

1=TanPos,2=5ecant,3=Tan
Time Delay - TAL

Delay Param - ADEL

(NIRIRIIE

>
| Color EI Palette...  Layer Type...
ot
Critical Energy Release Load...
Mode 1-GIC save...
Mode 2 - GIIC
Copy...
Mode 3 - GIIIC
Coupling Coefficient - DOCU
Thermodynamic Force - Y05
MNext »=
Exponent - EXPMN
=< Prey
Cancel
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Preprocessing

SIEMENS
Cohesive Meshing

Iugehu i\‘y for bfe
New Mesh — Editing — Cohesive Meshing command
Mesh Cohesive Elements X
ID | 2521 Color Palette...  Layer | 1 Property | 2..COHESIVE SOLID Property vl X
Element Edge to Split Split Location Element Thickness Resize Original Elements
@ Percent .MDF'FQ 50. @ Match Cohesive Property O Offset by Thickness
To Node | 1057 | e
e () At Location Location. .. (O) Other Thickness 0. Both Sides
() Bottom Face Top Only
Limit Region... Midside Nodes... oK Cancel

Works similar to Mesh — Editing — Edge Split command, but inserts a layer of Cohesive elements at
the Split Location, using the specified Element Thickness and Resize Original Elements options
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Preprocessing
Beam Centerline Finder

Geometry — Curve Centerline command implemented for v12 (was
available via APl in v11.4)

Choose or create material to be connected to new beam properties
Material can optionally override any pre-defined solid attributes

Geometry Selection options:
Curves — interactively pick curves, the mid-point of that curve is
calculated, and a cross-section cut of that solid is used to calculate
beam properties
Solids — choose solids, two algorithms are run, one that looks for
cylindrical and toroidal surfaces, and finds circular cross sections, if
no circular cross section is found, the curve method above is used
on the longest edge of the solid
Tubes Only — turns off the secondary long edge check
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SIEMENS
lngemuity for life

Centerline from Sclid Geometry

Geometry Attributes

Material | 1..AISI 4340 Steel|

v [

(®) Apply to Geometry with no Attributes
() Apply to All Geometry

Geometry Selection
() Curves

(®) Solids

[ ] Tubes Only Cancel

oK
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Preprocessing SIEMENS
Beam Centerline Finder lngenuity for ife
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Preprocessing
Beam Centerline Finder

SIEMENS
’hgehuf for life

Circular cross-sections created as FEMAP circular tubes

All others treated as general sections

Cross Section Definition [m} *® Cross Section Definition m} x
Property 1 BEAM Property (Circula @ standard (O NASTRAN Property 11 BEAM Property (Gener: Standard MASTRAN
Material 1: 6061-T651 Al Plate ,25- . Material 1: AIST 4340 Steel 2 :
Circular Tube Shape | Circular Tube ~ General Section General Section. ..
AREA Size Size
A= 132,4154 _ A=272178 2 N Ingx
MOMENTS OF INERTIA Radius 12.70003 -
Iz = 1206298 np 4
Iyy = 12062.98 ]
Izy = 0. Izy = -31167.17 u \ .
PRINCIPAL INERTIAS PRINCIPAL INERTIAS ] o ¥ ELE
Max, 11 = 12062.98 Max, [1 = 83455.27 30 | .
Min, I2 = 12062.98 Min, 12 = 21120.93 - / \ Surface with Reference Point ...
Polar, Ip = 24125,%6 Folar, Ip = 104576,2 _ /
Angle, Alpha = 90. Thickn angle, Alpha = 45. h Fiip Horz Flip Vert
RADIUS OF GYRATION eSS 2.540005 RADIUS OF GYRATION 20 - .
¥ =8.131985 y = 13.85037 ] Iiin
7 =8.131985 Stress Recovery z = 13.86037 Stress Recovery
CENTROID FROM ORIGIN CENTROID FROM ORIGIN 18
H = 12.70003 H=32.16164 4 ~ »
V = 12.70003 == == W =32.16164 1 HE 3 B
STRESS RECOVERY LOCATIONS s STRESS RECOVERY LOCATIONS p 4 = e B
1H = 12.70003 | [ H = 44.45008 LN L S B B B B A 2 8 En
V=0. 2406 18 14 18 22 44.45009 18 28 38 48
2H = 25,40005 [Ireference Paint < || = g, Reference Paint < || >
V = 12.70003 24.45009
H = 1270003 0.
¥ = 25.40005 Orientation Direction {y) V = 41,27508 Orientation Direction {y)
4H=0. 2445009
W = 12.70003 Change Shape =0. [[]change Shape | Draw Secti
®up REFERENCE POINT LOCATION il [{Dcansection Oup
[ compute Shear Center Offset Oleft ORight :;1 = 335 115112:‘1 Compute Shear Center Offset COlLeft @ Right
D Compute Warping Constant O Down e Compute Warping Constant O Down
Section Evaluation Original Criginal
o) ﬂ L‘ﬁ 0. Cancel P Q I.ﬁ 0. Cancel
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Preprocessing
Data Mapping Enhancements

Model — Load — Map Output From Model
implemented customer request for Criteria
based mapping onto elements

All Compatible Elements option available
when mapping data from Source model to
Target model (i.e., no Group needed in
Source model)

Data Surface Editor
Criteria option available when defining an

Output Map Data Surface

Arbitrary 3D Data Surface utilizes new high
speed mapping algorithm
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lngemuity for life

Map from Model Output

Source

From Model

Results on Group

Output Set

Output Vector

Model1

0..All Compatible Elements

1..pressure

Data Conversion

Contour

@ Criteria

Conversion Type

Unmapped Values

0. .From Yiew

4. Mo Output

[l

Target
: To Model Loads | To Data Surface
Modal Elemental
MNone 1..Pressure -
oK ] | Cancel
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Preprocessing
Data Mapping Enhancements - Example

1000.
1000.
1000.
1000,
10000.

Cutp

Criteria; Pregssure Face 1 Set

SIEMENS
lngemuity for life

1000. mr
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Preprocessing SIEMENS
Discrete Value Plots lngenuity for ife

Colored based on element value or range
Of ValueS [/] Show Model Data Contour

[} Material Data

Covers all material, property and entity ID

available in Model Data Contour

i -Bar/BeamI1
i i-Bar/BeamI2 n 2. Property ID

Auto creation of list of values or list of

i Element

e, J [ Edit... ] [Manageml

i Material

ranges based on each model’'s data i gl ——

N EEEEEr

5] Untitled (== =]

113-140
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Postprocessing SIEMENS

Dynamic Criteria lngenuity for Life
Accessed via the View — Advanced Post — BV o Ve
Dynamic Criteria command or in the S— :
PostProcessing toolbox R R a—

Minimum € > | 867.4718

Oselow O Outside

* Interactively adjust Criteria Limits Mode and
Limit Values

+ Use slider bar(s) to update display

« Optionally display Criteria Labels and/or use
the Absolute Value of current Output Vector

|

{

!

Fny 0

Output Set. Envelope (Max 1,2,3,45 Pa15,16,17,18,19,20,21,22.23.24/.
Criteria: Plate, Top X Normal Stress|
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Postprocessing
Report Generator

Tools — Report Generator command:

* Checks to see if Microsoft Word is available

Dialog box with various tabs allows user to control
settings

FEMAP creates report directly within Microsoft Word

Uses special functionality to create report seamlessly

Organized for the technical analyst

Summarize Model Data

Unrestricted © Siemens AG 2018
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[ ngenu i\‘y for life
Report Generator >
Info  Entities  Picture
Mame | Stress Analyst |
Company | FEMAP |
Organization | Siemens PLM |
Description
Summary Repart for Finite Element Model
Create Report Done
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Postprocessing SIEMENS

Report Generator lngesmuity for b
3&0\
* Entities tab Report Generator X
- Choose Entity Types to include in Info  {Entites | picture
report (load sets, constraint sets ELoad Sets A Corstraink Sets b Comnecons
. ’ ’ @) Active ® Active ® Al
connections, output sets, groups, O Oal O Select
and/or layups) O select O select
* Include the active entity of a certain B output (A Groups [ Layups
@ Active (@) Active Report G t X
type, all, or select a subset O Om | oo
O select (O select | Info  Entities {Picture ]
- Picture tab (View Settings) [Lacwvevew | [dpsfomed  [liendscape  heiht [ 730
. . . . [+ contoured [l Level Colors Width | &30
+ Choose Active View, Multi-View, or actve Vien e oyt
Current Layout (additional options © et _ . _ N
: et Resolution 2V 3 cti =
available for each) O curent Screen - — Al Views
» Choose to include deformation O preferences 3 o Chmges
and/or contour in pictures of model |
-+ Specify orientation
Create Report Done

+ Specify picture size (height/width)
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Postprocessing SIEMENS
Report Generator lngemuity for life

Material 1_NX NASTRAN Case 1, 7033..Plate Top VonMises Stress
. . *® Output Vector Element Element
Nawga’[lon ’ Pl T 136 5546.248535 159 290.303314
Structural EUER . .
Search document pel v| " » " VonMises Stress
| Youngs Shear Poisson, Tension Compression Shear
Modulus, E Modulus,G Nu Limit Limit Limit 5563 5563
HEADINGS PAGES RESULTS
| - | 1 MAT_1 9900000 3800000 0.33 35000 35000 27000 4877 4877
4 Information 2 MAT_2 16000000 6200000 0.31 145000 15000 93000
Geometry 3 MAT_2 10300000 4000000 0.33 66000 65000 44000 3508, 3508
Mesh
2 (et Total 3 2819 2819
Structural 2134 2134
Thermal
1448, 1448,
Analyses
4 | oad Set | 7621 7621
1.Bearing Load Results Summary . .
4 Constraint Set
1.Fixed Base 1..NX NASTRAN Case 1 5663

4 layup 5220.
1..Compaosite Layup Exarmple 4877

. Output
2..Composite Layup Example 2 o Node Element Max Node Element Min
y Vector
Results Summary
1.NX NASTRAN Case 1 1 Total Translation = 126 0.330235 1 0.000000
4 1.MX MASTRAN Case 1, 7026. Plate Top MajorPrn Stress 2 T1 Translation 321 0.008644 383 -0.012213
Group 2..Arm
4 Appendix 3 T2 Translation 309 0.329352 1 0.000000
Wodel Files (*.medfem)|".modfem| 4 T3 Translation 220 0.018874 | 126 -0.025825
4 Results Recovery 8
5 Total Rotation 131 0.008847 1 0.00047%
1..NX NASTRAN Casel
Motes: 6 R1 Rotation 256 0.003492 131 -0.008846
7 R2 Rotation 383 0.002254 382 -0.002274
8 R3 Rotation 386 0.005688 | 382 -0.003387
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Miscellaneous SIEMENS
Updates and Enhancements lngenuity for ife

Added Previous On icon buttons to Select Output and Select Output Sets to Process dialog boxes
used in a number of different commands (for example, List — Output — Results to Data Table and
Model — Output — Process when processing Complete Output Sets)

B’ Results to Add to Data Table d X B Select Output Sets to Process a x
Model - Wing with 4 Results sets_Results Data Surface. modfem Madel - Wing with 4 Results sets_Results Data Surface.modfem
Qutput Sets Qutput Vectors Output Sets

- x All O t Vecto F o] t Set 1..NX NASTRAM Case 1 e - =
SO o B W @ Dromues o =1 |E P
@2) 1..NX NASTRAN Case 1 I Bh| B2 8 %] quickFiter [0.None - Ignore — #2] 1..NX NASTRAN Case 1

[] 4=]2..MX NASTRAN Case 2
[ 4E]3..NX NASTRAN Case 3
[ &2l 4. .M NASTRAN Case 4

55..Total Constraint Moment
56..R1 Constraint Moment
57..R2 Constraint Moment
58..R3 Constraint Moment
161..Total Summed GPForce

1..Total Translation
2..T1 Translation
3..T2 Translation
4..T3 Translation
5..Total Rotation

[ @212, .Nx NASTRAN Case 2
[] @213, .M NASTRAN Case 3
[] g=14..MX NASTRAN Case 4

6..R.1 Rotation 162..T1 Summed GFForce
7..R.2 Rotation 163..T2 Summed GFForce
8..R.3 Rotation 164..T3 Summed GFForce

165..Total Summed GPMoment
166..R1 Summed GPMoment
167..R2 Summed GPMoment
168..R.3 Summed GPMoment
171..Total Applied GPForce
172..T1 Applied GPForce
173..T2 Applied GPForce
174..73 Applied GPForce
175..Total Applied GFMament
175..R1 Applied GPMoment
177..R2 Applied GPMoment
178..R3 Applied GFMoment

41..Total Applied Force
42,.T1 Applied Force
43..T2 Applied Force
44,.T3 Applied Force

45, . Total Applied Moment
46..R.1 Applied Moment
47..R2 Applied Moment
43..R3 Applied Moment
51..Total Constraint Force
52..T1 Constraint Force
53..T2 Constraint Force
54..T3 Constraint Force

L]
L

Add Similar Layer/Ply Results Add Component/Corner Results oK Cancel oK Cancel
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Miscellaneous SIEMENS
Updates and Enhancements lngenuity for ife

Added ability to send transformed results to the Data Table using the List — Output — Results to Data
Table command and added option to Show Summary Table

Send Results to Data Table X
Report Style Transform
Qutput Sets (Oin Rows (®)in Columns: (®) None
Output Vectors (Oin Rows (®) in Columns (C) From Active View
Nodes/Elements (®)in Rows ()in Columns () Custom...
[ ] Alternate Column Order

Show Summary Table oK Cancel

Divided the Mesh — Edge Members command into two commands:
Mesh — Edge/Skin Elements — Line Elements on Edges
Mesh — Edge/Skin Elements — Planar Elements on Faces

Added Group — Operations — Generate From Criteria command — only adds elements which currently
pass the Criteria (only available when a Criteria plot is being displayed in the graphics window)
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Miscellaneous
Updates and Enhancements

SIEMENS
lngemuity for life

Added ability to edit the currently specified Layup when creating or editing a Laminate or Solid

Laminate Property

Define Property - LAMINATE PLATE Element Type

1 Title | LAMIMATE Property - 7 Material
Color | 30 Palette... Layer |1 Elem/Property Type...
Laminate Definition Laminate Properties Failure Theory
Layup 1..7 Plies V|| = N.S.Mass/Area | 0. (®) None
BondShr Allow 0. Ol
[JOffset Bottom Surface 0. (O Hoffman
Ref Temp 0. "
Options | 0..As Specified v _ O Tsai-wu
Damping 0. (O) Max Strain
(C) NE Nastran
Load... Save... Copy... oK Cancel

[

cl‘"l
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Miscellaneous
Updates and Enhancements

SIEMENS
lngemuity for life

Calculation of Laminate Equivalent Properties now done with both Full Membrane/Bending Coupling
Included and Full Membrane/Bending Coupling Excluded (informational purposes only)

Entity Info

7 Plies - Total Thickness = 0.7
In-Plane Properties - Full Membrane/Bending Coupling Included

Membrane Properties

Ex = 4735698. Ey = 4029020, Gxy = 1871384,
NUxy = 0.283796 NUyx = 0.241447

Alphax = 0. Alphay = 0. Alphaxy = 0.

Bending/Flexural Properties

Exb = 6284024, Eyb = 30855984, Gxyb = 1658098.
NUxyb = 0.313106 NUyxb = 0.153761

Alphaxb = 0. Alphayb = 0. Alphaxyb = 0.
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"y

Entity Info n

FOR INFORMATIONAL PURPOSES OMLY ﬁ
In-Plane Properties - Membrane/Bending Coupling Excluded

Membrane Properties
Ex = 4746469, Ey = 4041112, Gxy = 1884802,
NUxy = 0.287273 NUyx = 0.244582

Bending/Flexural Properties
Exb = 6292795. Eyb = 3099335. Gxyb = 1669977.
NUxyb = 0.317044 NUyxb = 0.156151 v
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Solver Support SIEMENS

Solver Updates lngenuity for Life
NX Nastran ANSYS Abaqus
SOL 401 Multi-step Nonlinear 100% completely new translator Expanded support of rigid
Structural Modern ANSYS element types analytic surfaces
ANSYS organized input file Support export of CBUSH as
SOL 402 Multi-step Nonlinear creation CONN3D2 element

Kinematic solver support
SOL 200 Optimization
Enhanced design optimization

support

Topology optimization support
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Solver Support
Memory Management (NX Nastran 12)

Nastran memory split into 2 parts:

Fixed allocation
Database functions

Dynamic allocation
Used for memory intensive modules, i.e. sparse solver, etc.
Can be released when not needed
ISHELL execution of external application
SOLs 402, 601 & 701
API call to external DLL.

No Ul controls. Implementation is transparent to the user.
Value specified on MEMORY keyword is now a hi-water mark,
not an allocation
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‘B Windows Task Manager

Eile Options View Help

SIEMENS
lngemuity for life

Applications | Processes | Services Performance MNetworking | Users

CPU Usage

Physical Memary (MB)
Total

Cached

Available

Free

Kernel Memory (MB)
Paged
Nonpaged

Processes: 120

32673
24405
25720

1414

1596
508

CPU Usage: 0%

CPU Usage History

Physical Memory Usage History

System

Handles 53887
Threads 1882
Processes 120
Up Time 2:07:31:15
Commit (GB) 7/ 39

| Resource Monitor...

Physical Memory: 21%
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Solver Support SIEMENS
NX Nastran Multi-step Nonlinear lngenuity for Life

NX Nastran SOL 401/402 B " Analysis Set Manager (Active: 3.NX Mastran MS NL Analysis Set) O >

BN Analysis Set : 3..MX Nastran M5 NL Analysis Set ~
- Solver : NX Nastran
- Type : Multi-Step Structural

- Subcase sequence dependency selection (SEQDEP) Integrated Sobver K Nastan

[#]- Options
- Bolt preload sequence (BOLTSEQ) i
- TSTEP1 Solution time steps intervals 5 Conrd ot -
(- Time Steps

g ) =-Boundary Conditions Analyze Multiple...

- Constraints ¢ 1..Fixed at Ends
‘.. Lpads : Mone e
(- Output Reguests
= 1..5tatic Case Active...
title : Static Case
el

e 1 Static

Analysis Type 29, .Bolt Preload

Case ID 1
Subtitle
Label

Preview Input

Available Bolt Preload Bolt Preload Sequence

Step Control
00, NASTRAN TEMPD. 100 1 -- 3..BOLTFOR. 10_Force on 30 elements - . :

) . uentially Dependent : YES

© sequentially Dependant 200, NASTRAN TEMPD 200 2 ~4.BOLTFOR 10_Force on 30 elements(n)| [~ ; F MultiSet...
300..NASTRAN TEMPD 300 1 ~ 5..BOLTFOR. 10_Force on 30 elements(2) oftphons

e Steps =
ndary Conditions Delete
- Constraints : None

() Not Sequentially Dependant 200, MASTRAN TEMPD 400

Manual Control

Start Text (Off)

[7] skip standard || nads « 1 Fwternal Earce Renumber. ..
B | NASTRAN Multistep Nonlinear Time Steps
Properties
[ Prev... |[ Next. | Add Bolt Sequencce Maove Up Load...
|r|ber of Increm End Time Output Frequency Output Increment
Mumber of Increments - . :
Remove Bolt Sequence Mawe Down 0 1 1 Solution Step End Time - L: Save...
1 a a Solution Step End Time hd
Update Bolt Increments 2 0 0 Solution Step End Time - |
3 0 0 Solution Step End Time  ~ |
[ Prev... ] [ Mext... J oK ] [ Cancel 4 0 0 Solution Step End Time  ~ |
b

Prev... ][ Mext... ] ’ oK. ]’ Cancel
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Solver Support SIEMENS

NX Nastran Multi-step Nonlinear lngenuity for Life
Support for new NX Nastran solution sequences: i

- SOL 401 Multi-step Structural E--

+ SOL 402 Multi-step Kinematics e i

-- Options
=5 G!u:ul:ual Reguests and Conditions

Analysis Set Manager updated for new solution workflows

* Includes robust selection of element types With NX Nastran 12 ;;jnn:;;gﬁﬂns
- New multi-step workflow allows change of analysis type in - Boundary Conciions MultSet...
. - Qutput Re.quests.
subcase (statics, modes) - Case : 1.Stabc sobon Copy
. . Subtitle ; Static solution -
« Subcases can be dependent or independent of previous _
i Type : Static Renumber...
SuU bcase Sequentially Dependent : YES
L . --C-:unh’u:-l Options -
- Change contact/glue and boundary conditions in subcases e e s
. . . + aunaar ondraons Save...
* Iteration/solution control changes allowed in subcases fi1- Output Requests

+- Case : 2,.modal solution
+- Case : 3..static with contact MNew...
+- Case : 4..static with bolt preload Edit. ..
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Solver Support SIEMENS
NX Nastran Multi-step Nonlinear lngenuity for Life

NX Nastran SOL 401 — bolt preload example

Bolt preload

Apply pressure

Unload bolts
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Solver Support SIEMENS
NX Nastran Multi-step Nonlinear lngenuity for Life

SOL 401, NLSTEP, is a multi-step, structural solution which supports a
combination of static (linear or nonlinear), modal (real eigenvalue), bolt preload,
and buckling subcases

Geometric nonlinearity — large displacement and rotation

Geometric stiffening due to initial displacements and stresses

Follower forces

Large deformation effect resulting in large strains has not been implemented
Material nonlinearity

Plasticity

Creep

Primary solution operations are time increments, iterations with convergence
tests for acceptable equilibrium error, and stiffness matrix updates
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Solver Support SIEMENS
NX Nastran Multi-step Nonlinear lngenuity for Life

SOL401 FEMAP support - elements
3D solid elements
Axisymmetric
Plane strain
RBE2 and RBE3
CQUADR/CTRIAR (CQUADA4/TRIAS can still be used, but internally converted
to CQUADR/CTRIAR
Shell elements support OFFSETs
CBAR/CBEAM - PBAR/PBARL/PBEAM/PBEAML all supported
Beam end offsets are supported
Geometric nonlinear — large displacement/large rotation
Material nonlinearity not supported in BEAMS
Beam distributed loads are follower forces
CELAS1/PELAS
CBUSH/PBUSH (no damping)
Cohesive
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Solver Support SIEMENS
NX Nastran Multi-step Nonlinear lngenuity for Life

SOL401 FEMAP Support — Materials
|sotropic (MAT1)
Orthotropic (MATS8, MAT11)
Anisotropic (MAT2, MAT9)
Plasticity (MATS1)
Creep (MATCRP)

SOL401 analysis setup
SOL401 is multi-step
Each case can optionally be dependent on the previous case or cases
Nonlinear static
Bolt preload
Modal
Buckling
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Solver Support

NX Nastran Multi-step Nonlinear

SOL401 FEMAP support — multi-step control

- Setup in the FEMAP Analysis Set Manager
» Time Step and Solution Control in each Subcase

+ Example

- Case 1 — ramps the structure up through a

nonlinear static case

« Case 2 — uses the stiffened results of case 1

and runs a modal solution

Unrestricted © Siemens AG 2018
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Si

EMENS
lngemuity for life

B Analysis Set Manager (Active: 3. MX Mastran M5 ML Analysis Set) O X
¥ sy et 3.1 Nastran 145 NL_Analysis Set] ’
i Solver ¢ NX Nastran
E----Type : Multi-Step Structural
Integrated Solver : NX Mastran
-- Optians
El- Global Reguests and Conditions
- Subtitle :
- Label :
[+~ Contral Options Analyze
(- Time Steps
=)~ Boundary Conditions Analyze Multiple. ..
Constraints : 1..Fixed at Ends BC in g|oba|
‘. Loads : None Export
(- Output Requests
[=- Case : 1..5tatic Case Static case Active...
- Subtitle : Static Case Preview Input
- Label :
- Type © Static
- Sequentially Dependent ; YES MultiSet. ..
[#- Control Options
[#- Time 5teps Copy
=~ Bu::uundar\,r Conditions Delete
i~ Constraints : None =
i..Loads : 1..External Force < Ramps up force Renumber...
[ Output Reguests
= Case : 2..Normal Modes
- Subtitle : Normal Modes i
- Label : Save...
- Type : Mormal Modes Eigenvalue
- Sequentially Dependent ;: YES N
- Control Options Modal case seq. dep. -
H- Time Steps Edit...

[

[

[ Modal
[#- Boundary Conditions
[+ Output Reguests

W | Dione |
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Solver Support
NX Nastran Multi-step Nonlinear

SOL401 support — multi-step control

Setup in the FEMAP Analysis Set Manager
Time step and solution control in each
subcase
Example
Case 1 — ramps the structure up through
a nonlinear static case
Case 2 — uses the stiffened results of
case 1 and runs a modal solution
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SIEMENS
lngemuity for life

B Preview Analysis Input File Od *
< 1 2 ¢ 3 ¥4 4 ¢ & ¥ B e 7 »< B ¢ 9 < 10 »
INIT HMASTER({S) ~
HASTRAN SYSTEM(442)=-1 SYSTEM({319)=1
ID GPForce.Fenap
SOL HLSTEP
CEHD
TITLE = HE Hastran MS HL Analwv=i=s Set
ECHO = HOHE
DISPLACEMENT (PLOT) = ALL
SPCFORCE(PLOT) = ALL
OLOAD(PLOT) = ALL
FORCE(PLOT . CORNER) = ALL
STRESS({PLOT RHER) = ALL
BGRESULTS i [PDIS. PLOT) = ALL
SPC = 1 BC in glo%l
BGSET = 11 |
SUBCASE 1 .
ANALYSIS = STATICS Static case
SEQDEP = YES
SUBTITLE = Static Case
DISPLACEMENT (PTOT) = ALL
STREESS({PLOT ) ALL
BGRESULTS(T PLOT) = ALL
LOAD = 1 Ramps up force
NLCHTL = 2
TSTERP = 2
SUBCASE 2 i )
ANALYSIS = MODES Edit Preview
SEQDEP = YES ]
SUBTITLE = NHormal Hodes
e o Modal case seq. dep.
DISPLACEMENT (PLOT) = ALL Analyze
NLCHTL = 3
BEEGIHN BULE Export
$ xS EE L EEEE S E L EEESESEEEEE S EEEE S EEEEE S EEEEEEEEE S EEEEELEEEEEEEEEESE L L
b3 Written by : Femap with HX Hastran
= Version o 12.0.0
= Tranzlator : HX Hastran
b3 From Model : C:~kesp~Demo“wl2~GPForce. modfem W
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Solver Support SIEMENS
NX Nastran Multi-step Nonlinear lngenuity for ife

'ﬁ.}'ﬂhl
i

N
A AR NS
¥ PR

v
CEDEU

Oulput Set Mode 1, 245.1126 Hz
Deformed(18): Total Translation
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Solver Support

NX Nastran Multi-step Nonlinear

SOL401 support — contact

- Handled just like contact for SOL101, SOL601/701
* New tab for NX multi-step nonlinear

Unrestricted © Siemens AG 2018
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SIEMENS
lngemuity for life

Define Connection Property >

JLE] E 'I_'|ﬂe| SOL401 Contact | Connect Type
Color Palette... | Layer 0..Contact ~

ANSYS MSC Mastran LS-DYMA MEi Mastran MARC
NX Linear NX Multistep Structural MX Adv Nonlin X Explicit ABAQUS
Contact Pair { BCTSET ) Glued Contact Property { BGSET )
Friction Search Diskance

Min Contact Search Dist

Max Contact Search Dist 17.68391
Contact Property { BCTPARM ) * Can be defined on local entries

Convergence Criteria | 1..PTOL Converger -~ * Initial Penetration 0..Calculated

I D P
I < < ¢

Farce Conwergence Tal 0.05 D *MNOSEP
*PTOL Geometry Updates -1..Default

RCTOL * GURTCL

=
o
o

Max Status Iterations Tangential Stiffness 1..Adaptive

* OPNSTF LE6 = SCRIT 0.005
* OPNTOL [1=FRIcoLY

* GAPTOL DISCAL  DISTOL

*TANSCL Ckstas

Common Contact { BCTPARM ) and Glue { BGPARM ) = Can be defined on local entries

Eval Order 2..Medium * Penalty Factor Units

Refine Source | 2i.Refinement Occurs *Penalty Autoscale
Generate Contact Preview File |:| *Mormal Factor 0.

* @lue Fackor *Tangential Factor
Sliding Glue

Defaults Load... Save... Copy... Cancel
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Solver Support
NX Nastran Multi-step Nonlinear

SOL 402, the multi-step nonlinear solution sequence
combines the advantages of SOL 401 and SOL 601
Large displacements, large rotation
multi-step
Similar element support as SOL401
Solid laminates
Shell laminates
More nonlinear material laws
Linear elastic
Plasticity
Hyperelasticity
Creep
Composite
Damage interface (cohesive zones)
Based on SAMCEF technology
Advanced composite failure models
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SIEMENS
lngemuity for life

SOL 402 support in FEMAP will be exactly like SOL
401, including these additional features:
SOL 402 is highly compatible with SOL 401 input

files
SOL 402 creates standard Nastran .OP2 files for

results processing
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Solver Support
NX Nastran Design and Topology Optimization

+ Support for SOL 200 design and topology optimization
- Updated work flow for traditional SOL 200 optimization
+ Added support for topology optimization
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Options

Optimization Type (@ Design

MNASTRAN Optimization Options

() Topology

Analysis Type 1..5tatic -
Track Modes
Goal Weight -
@ Minimize  (©) Maximize
Cydes 25
Output Interval 0..First and Last - ]

Optimization Variables

[ Optimization

Variables (3 Selected)

Manufacturing Constraints

Select Manufacturing Constraints

PARAM BOMNCOMN

10

[ Prem-.- H Next... ]

[ CK ] [ Caneel

’hg&huf\‘y for (Xfa
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Available Optimization Relation(s)

X| Optimization Variable and Toplogy Entity Manager

ID Title Type

1 Untitled Froperty
2 Untitled Froperty
3 Untitled Property
4 active elements  Topology

Subtype #Entities(s)  Lower Bound Upper Boung

PSHELL /T Property 101 0.01
PSHELL /T Property 103 0.04

0.1
0.25

PBEAM [A(A) Property 1 0.121094  0.121094

36 Element{s) 0.

a.

[

[==]=]

Mew...

Edit Selected...

Show Selected

Delete...

Delete All...

Copy...

Renumber...

Daone
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Solver Support

NX Nastran Design Optimization

SIEMENS
lngemuity for life

New optimization interface with expanded support for NX Nastran design optimization

[#- Analysis Set : 1..MX Nastran Linear Statics
(- Analysis Set : 2,.MX Nastran DesTopOpt Analysis Set
- Solver : NX Nastran

- Type : Design | Topology Optimization
- Integrated Solver : MX Mastran

=] Options

-- Executive/Solution

[ Bulk Data

[ Design | Topology Optimization
E----Dptimizatinn Type : Design
;----.ﬁ.nalysis Type : Static

?----Goal ¢ Minimize Weight

- Cydes : 25

Output Interval : First and Last
E----Cltptin'uizatic:un Variables : 3 Selected
H - GEOMCHECK

b MODELCHECK

t- External Superelement Reference
-Master Requests and Conditions

- Subtitle :

- Label :

- Optmization Limits : Mone

[ Boundary Conditions

[+ Output Reguests

- Mo Cases Defined

=2 T.F-F

1] Analysis Set Manager (Active: 2..MX Mastran DesTopOpt A... | = @

Analyze

Analyze Multiple. ..

Export
Active...

Preview Input

MultiSet. ..

Copy
Delete

Renumber, ..

Load. ..

Save...

Edit...

(=]

MASTRAN Optimization Options

Options

Optimization Type (@) Design () Topology

Analysis Type 1..5tatic -

Track Modes

Goal Weight -
@ Minimize (7)) Maximize

Cydles 25

OutputInterval | O..First and Last -

Optimization Variables

Cptimization Variables (3 Selected)

Manufacturing Constraints
Select Manufacturing Constraints

PARAM EDMNCON 10

Prev... ][ Mext... ] [ QK ”

Caneel

-

] Select

Optimization Limits(s)

(2]

ID Title Type
1 tip displacement Modal Displacement TX

Subtype Entities
1Mode(s) -0.525 1,56

Lower Bound Upper Bound

@)z

[ Prev... ][ Mext... ]

[

oK ” Cancel ]
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Property Relation

ID &5 Title
Type [0..Property -

Options

Property  101..Upper Wing Skin -

[ Select Multiple. .. ]

Type PSHELL [T Edit

Name lThidmess v] T

Values

Minimum  0.04 Maximum  0.04

More ] [ oK ] l Cancel

(2]
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Solver Support SIEMENS
NX Nastran Design Optimization lngenuity for Life

New features
Interface redesigned for ease of use and enhanced compatibility with NX Nastran capabilities
Better integration with Analysis Manager allows for multiple design studies within a single model

Expanded support for NX Nastran solution sequences
Existing: linear static, normal modes, linear buckling
New: frequency response, modal transient, steady aeroelastic
Now supports different solution sequences for each subcase

Greatly enhanced support for design variables and relationships
New support for material relationships (E, nu, rho, etc)
Expanded list of supported property relationships, including user-defined relationships
Discrete design variable values can now be specified
Multiple independent DESVAR cards for complex design relationships
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Solver Support
NX Nastran Design Optimization

Expanded list of supported design responses

« Supported element types now includes
beams and solid elements

« User defined responses

Constraints are now decoupled from responses

- Allows for trade studies where constraints
vary between subcases

 Disable / enable constraints within the
Analysis Manager

Unrestricted © Siemens AG 2018
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Solver Support

NX Nastran Topology Optimization

New optimization interface with support for NX Nastran Topology Optimization

[#- Analysis Set : 1..NX Nastran Linear Statics

Analysis Set ; 2, MNX Nastran DesTopOpt Analysis Set
[=I- Analysis Set : 3,.MX Nastran DesTopOpt Analysis Set
- Salwer : NX Nastran

[=1- Design / Topology Optimization

- Optimization Type : Topology

- Analysis Type : Static

- Goal : Minimize Compliance

- Cydes : 25

- Qutput Interval : First and Best
- Topology Reaions : 1 Selected
- Manufacturing Constraints : 1 Selected
- PARAM BDMNCON : Off

[+ GEOMCHECK

[#- MODELCHECK

[+ External Superelement Reference
M

- Optimization Limits : 1 Selected

£

t|- Boundary Conditions

3

H- Output Requests

B Analysis Set Manager (Active: 3..NX Mastran DesTopOpt A... | = @

- Type : Design f Topology Optimization Analyze
- Integrated Solver : NX Nastran Analyze Multinle. .
(=)~ Options
(- ExecutiveSolution
[-Bulk Data

Prewview Input

MultiSet...

Delete

Renumber...

[=)- Master Requests and Conditions Load...
- Subtitle : 5
- Label : ave...

Edit...

SIEMENS

’hg&huf\‘y for (Xfa

MASTRAN Optimization Options

[=]

Options

Optimization Type (7) Design @ Topology

Analysis Type 1..5tatic -

Track Modes

Goal [Compliance -
@) Minimize () Maximize

Cydles 25

Output Interval 0..First and Best - ]

Topology Regions

[ Topology Regions (1 Selected) ]

Manufacturing Constraints

[ Manufacturing Constraints (1 Selected) ]

[C]PaRAMBOMNCON | 10

’ Prev... ” MNext... ] [ CK ” Cancel l

-

0] Select Optimization Limits(s)

(=]

ID Title Type
1 tip displacement Modal Displacement  TX

Subtype Entities

1Mode(s) -0.525

Lower Bound Upper Bound

1.56

@)

[ Prev... ” Mext... ] [ OK

” Cancel ]

- Mo Cases Defined

-
1
o % 15‘
=]
= [ =]
B -
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.

B Select Topolegy Regions(s)

ID Title State  # Element(s)
[¥] 4 active elements  Active 35

) () (B () =

W o8| (Q)[ 2

[ Prev... ” Mext... ]

[

OK

H Cancel ]
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Solver Support SIEMENS
NX Nastran Topology Optimization lngenuity for ife

Shared interface with Design Optimization

- Adapt the same workflow

* Reuse optimization constraints and responses
between both design and topology optimization

Compatible Solution Sequences
- Statics

Normal modes

Modal frequency

Modal transient

Linear buckling

Supported Element Types
- 2D: CTRIA3, CTRIAG6, CQUAD4, CQUADS8, CQUADR
- 3D: CHEXA, CPENTA, CTETRA

Support for manufacturing constraints

Unrestricted © Siemens AG 2018
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SIEMENS

Solver Support
’hg&hui\‘yfor&{t

NX Nastran Topology Optimization
Original model 33,046 nodes, 20,595 elements
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Qutput Set: Case 1 Design Cycle 25

Criteria: Mormalized Mass Density
Criteria Limits: Abowve 0.33818
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Solver Support SIEMENS
NX Nastran Topology Optimization lngenuity for Life
Added option to File — Export — Geometry command to Translate X
export STL file based on Criteria Plot of Normalized Mass Format
Density O Parasolid XMT
 Clicking Options button opens dialog similar to the new 8"*‘3153:: -
) . o Stereolithography
Vl_ew — Advanced Post — Dynamic Crlte_rlg command and e
slider bar can be used to export the optimized topology at O vRML
the desired level Ostep
(O1GES
Qurr
Options... oK Cancel
Topology Optimization STL File Output X
Mo Lirmits .
@pbove OBetween  [Jiabels Hexmum € > |0.3e6152 | - -
(OBelow (OoOutside [ _]Abs value 0.306152
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Solver Support SIEMENS
ANSYS Enhancements lngenuity for Life

Seamless model input data transfer between FEMAP and ANSYS structural/mechanical analysis
40 out of 42 FEMAP elements and their properties are mapped to modern ANSYS elements

30 FEMAP materials are mapped to modern ANSYS material models — constant or tabular

Complete support of different boundary and loading definitions — nodal, elemental, surface or volume,
constant or tabular

FEMAP Connection entities are mapped to modern ANSYS contact definitions

Data defaults are provided to allow minimal user intervention, while also allowing users to change the
defaults, when required

Error or warning messages are printed — the translator works like a compiler to let the user know where
the input errors are in either FEMAP model or ANSYS input file
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Solver Support SIEMENS
ANSYS Enhancements lngenuity for Life

Equivalence of physical models are maintained via bi-directional data transfer to make sure close
computational results are obtained in NX Nastran and ANSYS

Enhanced code architecture allows easy future extensions, including additional ANSYS material models
and element properties, some of which may not currently exist in FEMAP interface
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Solver Support SIEMENS
ANSYS Enhancements lngenuity for Life

NX Nastran
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Miscellaneous SIEMENS
FEMAP Product Excellence Program lngenuity for Life

FEMAP has an optional program to collect telemetry data in order to improve the user experience
This program is designed to give us additional insight into how FEMAP users use the product

Without telemetry data, we only have subjective and qualitative insights into how FEMAP is used
Telemetry data provides guantitative usage metrics
Development actions will be directly influenced by usage data
FEMAP performance is not affected
Data is encrypted being to the Siemens cloud
Participation in the program is optional

B ' Fernap Product Excellence Program *

';5} Help Improve Femap

The Femap Product Excellence Program collects information about how our

- . - customers use the product. This information helps us improve our product
YOUI’ volice Wi ” nOt be heal'd |f yOU ChOOSG nOt tO features and functionality to better meet customer needs. Product

L performance is not affected and participation in the program is valuntary.
participate

Mo personal or intellectual property information is collected ar shared.

Enrollment in the Product Excellence Program can be updated at any time,

NO DATA IS COLLECTED THAT IS:

Program Enrollment

PeI’SOI’]a| |y |dent|f|ab|e (®)1 would like to partidpate in the Femap Product Excellence Program;
would like to opt-out of the Femap Product Excellence Program
Intellectual property (e.g. NO model data) o 19 cproutat e Femap Product Bxcelinss Proa
Learn more about what information is collected
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Miscellaneous

SIEMENS

FEMAP Product Excellence Program lngenuity for Life

Machine information (CPU,
GPU, RAM, OS version, etc)

Program information (version
/ license type)

User preferences

Command history

Pane and Toolbox usage

By having a better understanding of the types of machines used in the field, we can
better ensure FEMAP is optimized for the majority of hardware configurations

Version usage and license type (no serial numbers) gives us insight into how FEMAP is
deployed, including adoption rate. This can impact release timing

We aim to improve the FEMAP out-of-box experience by knowing which preferences are

always set. Do we need to change defaults?
Note: Preference data containing any directory or filename information is not collected

This data gives us insights into which are our most-used and least-used commands, as
well as which ones are undone most frequently. This can help us allocate development
resources

How are panes and toolboxes used, and how are they used when duplicate menu
functionality exists. Do we need better education programs?

In future releases of FEMAP we will disclose the direct impact usage metrics has on development
and how it has been used to improve the user experience
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FEMAP 12.0 SIEMENS
QandA lngenuity for Life
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