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Femap What's New

Welcome to the Femap What's New guide. New commands, features and enhancements in Femap for
recent versions are highlighted here. Select released versions from the table of contents to see their
What's New sections.

Note:

This guide contains What's New information for recent versions of Femap. For What's New
information about Femap releases before version 2021.1, click here .

Enhancements and changes are also available, in a more condensed version, along with Corrections
made for each release, in the Femap Readme.

Note:

The Femap Readme pdf file can also be found in the pdf folder of your Femap install location.
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1. What's New - version 2412

Changes and enhancements made to Femap for version 2412 are listed here and in the Femap readme.

Teamcenter Integration

The following updates were made to Femap's integration with Teamcenter.

Teamcenter Open
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* Added ability to reset column visibility and column order in the Teamcenter Open dialog box.
* Added the Filter option for filtering results in the Teamcenter Open dialog box.

* Added support for opening files from Teamcenter by double clicking on the row in the report
control table.

Teamcenter Save
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* Added ability to reset column visibility and column order like in the Teamcenter Open dialog box.

* Added the Filter and Add buttons for filtering results and adding associated files to the
Teamcenter Save dialog box.
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_ 1. What's New - version 2412

* Added the Add Associated Files button to open a new Manage Associated Files dialog box
providing a hierarchical view with check-boxes to include or remove associated files and each of
their children.

» Added support for saving files from Teamcenter by double clicking on the row in the report
control table.

Teamcenter Import Geometry
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* Added ability to import different geometry file formats from Teamcenter into Femap. Added the
Teamcenter Import Geometry dialog box (PDM - Teamcenter - Import - Geometry).

Note:

For NX geometry files, only NX parts can be imported directly from Teamcenter. For
importing NX assemblies from Teamcenter, please use the Teamcenter utility or NX
application to download the entire assembly locally.

* Moved the Import Shattered JT functionality into the larger Import Geometry functionality driven
by the XML file as the input.

Note:

To continue importing geometry using Shattered JT Assembly, choose of object of type
“BOMView Revision”. This method of geometry import uses BOM-view to get info about
the part/sub-assembly objects. From these objects, the JT files of each components are

downloaded & assembled as per the transformations mentioned in BOMView.

* Added support for import of all geometry types by processing them based on the matched
dataset-file filter.

» Added ability to assign a default Revision Rule using the Teamcenter preference
TC config_rule_name. Teamcenter allows changing of the default Revision Rule in the Structure
Manager application for BOM expansion using TC _config_rule_name. Femap's Teamcenter Import
Geometry dialog box, the default Revision Rule is applied when the Search button is clicked.

Teamcenter Import Analysis Model/Results
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Modal Frequency Response (MFREQ) Multi-step Structural Solution (SOL 401) _

cccccc

* Added the ability to manage the Simulation Files In Teamcenter. When saving a file to Teamcenter,
Femap creates datasets for each individual Analysis Set and uploads the files to Teamcenter.
Information about the managed files is retained and if there are changes made to the managed
files, a prompt dialog box appears.

* Added Teamcenter Import Analysis Model dialog box to the user interface (PDM - Teamcenter
- Import = Analysis Model).

* Added Teamcenter Import Analysis Results dialog box to the user interface (PDM - Teamcenter
- Import - Analysis Results).

* Allow users to specify a description while creating dataset from Femap. The changes are
supposed to be visible in - TCClient API - TC_CreateDataset User facing API - App.feCreateDataset()
Argume

Modal Frequency Response (MFREQ) Multi-step Structural Solution
(SOL 401)

Analysis Case creation

* Added support for building of Modal Frequency Response subcases in Multi-step structural
solution (SOL 401) using the Analysis Manager. When creating an analysis case in a Multi-step
Structural solution (SOL 401), a new analysis type 4..Frequency/Harmonic Response option is
available in the Analysis Case dialog box combo box. This allows you to create a modal frequency
response subcase for the Multi-step Structural solution.

Mass and Damping

* The Mass and Damping node under the Options node of the Analysis Set is used to set the mass
and damping properties at the global level. An additional field in the Mass and Damping dialog
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_ 1. What's New - version 2412

box is now available to create/select a Modal Damping Table which is only applicable to the
4..Frequency/Harmonic Response subcase.

* Only the Overall Structural Damping Coeff (G), Modal Damping Table, and Mass formulation
options at the analysis set level are applicable for the 4..Frequency/Harmonic Response subcase.
All other fields in the Mass and Damping dialog box are not applicable, and are grayed out.

* The Mass and Damping node is available under the 4..Frequency/Harmonic Response subcase to
set the Overall Structural Damping Coeff (G) and Modal Damping Table at the subcase level.
W3, W4, and mass formulation is not available at the subcase level.

The Mass and Damping Options dialog box at the Analysis set > Options level (left). The Mass and
Damping Options dialog box at the 4..Frequency/Harmonic Response subcase level (right).

Solution Frequencies

* The Solution Frequencies node is now available under the 4..Frequency/Harmonic Response
subcase to select the solution frequencies at which the solution is to be performed.

 Solution Frequencies can now be created by selecting any of the combinations of FREQ, FREQ1,
FREQ2 options from the Form of Frequency List combo box of the NASTRAN Dynamic Analysis
dialog box. These frequencies are exported as FREQ, FREQ1, and FREQ2 cards.

* Solution Frequencies can also be created by using the Frequency Response option in the
Options for Dynamic Analysis tab of the Dynamic Analysis dialog box. This is where you can
select an existing Frequency table or create a frequency table using already calculated modal
frequencies by clicking the Modal Freq button.

Exporting Multi-step Structural solution (SOL 401) Modal Frequency Response subcase

* Subcase definition - Support added for the ANALYSIS=MFREQ card to specify the subcase’s
analysis type as being a modal frequency response.

* Mass definition - Support added for export of Lumped and Coupled mass formulations:
PARAM,COUPMASS,-1 - Lumped mass formulation
PARAM,COUPMASS, 1 - Coupled mass formulation

* Damping Definition - Support added for the combination of the following CARDS:
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Femap Graphics

* DAMPTAB bulk data entry - for defining modal damping table
* DAMPING bulk data entry - for defining overall structural damping coefficient

* Parameters bulk data entry - for defining overall structural damping coefficient, mass
proportional damping coefficient, and stiffness proportional damping coefficient

Support added for the case control command DAMPING to reference DAMPING and/or DAMPTAB
bulk data entry.

Note:

Frequency dependent damping is not supported.

* Dynamic Loads:
* Support added for the RLOAD2 bulk data entry.

* Support added for the DLOAD bulk data entry that references RLOAD2 cards to create a linear
combination of load sets.

* Support added for the case control command DLOAD to reference the DLOAD bulk data entry.

* Solution Frequencies - Support added for FREQ, FREQ1, and FREQ?Z2 cards to define a set of
frequencies used in the solution of a modal frequency response subcase. Support added for the
case control command FREQUENCY to reference the FREQi bulk data entries.

* Output Requests - You can now request all nodal and elemental outputs for a modal frequency
response subcase in a multi-step structural (SOL 401) analysis via the NASTRAN Output Requests
dialog box.

Importing a Multi-step Structural solution (SOL 401), Modal Frequency Response subcase
* Support added for import of all the cards mentioned in the previous sections.

Analyze and Read Results from a Multi-step Structural solution (SOL 401), Modal Frequency
Response subcase

* Support added for analyzing a SOL 401, modal frequency response subcase along with the ability
to read all applicable output vectors.

Femap Graphics

Maximum Refresh Rate Preference

Femap is capable of drawing some models so fast, it can make dynamic rotation appear jittery — that
is, if you draw faster than the refresh rate on your monitor. Added Max FPS option to the Graphics
tab of the Preferences dialog box.
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_ 1. What's New - version 2412

Max FPS is used to limit FPS (frames per second). The preference default is set to 40Hz which is

faster than the human eye can detect (24Hz is frame rate of movies) — you can get max absolute by
entering zero (gives you 60Hz).

X

MaxVBOMB 1024 v

MnVBOB 1024 v

Block Control
Bocksze 32 v
SearchDepth 10 L)
Digit Control

= MaxFPs (0=None) 40

BisltDelay (msMPx) 0
Optors. -—

TR protecton o

@openp | Options.

Reset Al o Cancel
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2. What's New - version 2406

Changes and enhancements made to Femap for version 2406 are listed here and in the Femap readme.

Teamcenter Integration

Open/Save Files from/to Teamcenter

Teamcenter Open
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* Migrated the supported dataset from 'CAE Analysis' to 'CAE Femap'.

Note:

Open operation.

Any files saved to the 'CAE Analysis' dataset are now supported only for the Teamcenter

* Added support for opening of mod and neu files.

» Created a new user interface for selecting data from Teamcenter operations.

* Added ability to reorder columns or toggle visibility of columns.

* Retain changes done in column orders and visibility for any subsequent usage of the dialog

box.
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_ 2. What's New - version 2406

* For modfem files opened from the 'CAE Femap' dialog box, the Read-only check box lets you
open the file as read-only. By default, Read-only is off and the data checked-out post file open.

* Auto-fill the current Item-1D and its Revision-ID upon opening the Teamcenter Save dialog box.

* Added retention of last 5 most recently used items for the Teamcenter search during
Teamcenter Open, Save and Import Shattered JT Assembly commands.

* For the Teamcenter Save operation, added a warning for empty dataset names in the
Teamcenter Save dialog box. If you enter an Item Revision with no 'CAE Femap' dataset,
an empty row is created with empty name. The warning icon and a tool-tip appear for the
empty dataset name. Upon clicking of the Save button, a new dataset is created under the
Item-Revision object of type 'CAE Femap' and the file is uploaded in the dataset.

New Item Revision Creation
* Added a Create button in the Teamcenter Save dialog box. Opens the Teamcenter Create a New

Item dialog box containing options to define/assign Item ID, Revision ID, Name and Folder.

* The Folder option Browse button opens the Select Folder dialog box which lists the folders
available in Teamcenter.

* Newly created Item-ID and Revision-ID gets auto-filled in the Teamcenter Save dialog box Search
operation input
Check Out/Check In from/to Teamcenter

¢ Check-out and Check-in buttons added to the Teamcenter toolbar.

&

Teamcenter Check Out
3 Teamcenter Check In

* Buttons are activated exclusively for files opened from Teamcenter.
* Check Out provides an exclusive access to the data opened from Teamcenter.
* Check In is activated when the active model is checked out to the logged in user.
* Check In saves the current model opened from Teamcenter and uploads it to Teamcenter.

» After a successful upload, the data is checked-in and the exclusive lock is released.

Layup Builder Enhancements

The following enhancements have been made to Layup Builder in Femap version 2406.

Change names of HDF5 related commands, options, and settings
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Import of Abaqus Output Requests _

Throughout the Layup Builder user interface, the term "Fibersim" is replaced with "Composites
HDF5".

Save Prompt Upon Exiting Layup Builder
A prompt now presents you with and option Save when you exit the Layup Builder pane.
Update Layup Builder When Deleting Material

If you are working in the Layup Builder and deleting a material from the Femap user interface, the
Layup Builder pane is updated to reflect the change. Rows using that material are no longer listed.

Bi-direction Composites HDF5 Data Exchange

Layup Builder now supports bi-direction Composites HDF5 data exchange. Users commonly to go
from Femap FEA to Fibersim as a starting point.

New Options — The Layup Builder Options dialog box is enhanced with two new options located in the
newly added Property Option section of the Layup Creation tab.

cccccc

Randomized Property Colors

A new option is available to randomize new property colors when generating layups. This is turned
on in the Layup Creation tab of the Layup Builder Options dialog box.

Set Offset on Laminates

A new option is available to set an offset on laminates. This is turned on, and the offset specified in
the Layup Creation tab of the Layup Builder Options dialog box.

Import of Abaqus Output Requests

The import of Abaqus output requests is the final piece of functionality added to Femap's Abaqus
*STEP import functionality. Femap version 2401 focused on importing other data contained in a *STEP.
Femap version 2406 is focused on importing Output Requests for Abaqus. Additionally, improvements
are added to the Abaqus Output Request dialog box and to the export of the output requests. These
improvements ensure the propagation, re-specification, and suppression of output requests are done in
a consistent manner.

A new check-box Inherit Output Requests from Previous Step is added to the Output Requests dialog
box in an Abaqus Solver analysis set. When on, you can propagate the results from the previous step.
When off, you can re-specify the output requests specifically for the current step. Also, support is added
to the import of output requests specified in the Abaqus input file. This includes improved warning
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messages, and the display of relevant information in the warning messages during the export of the
output requests.

Define Text in 3D Model Space

The Tools =& Text command is enhanced to create the Text object in View space, but also have the
pointer be attached to a point in 3D model space. Two new radio buttons are added in the Style section
of the Define Text dialog box. They control the Pointer behavior. If you choose the Position of the text
to be in View, you also have the option to put the Pointer in View or Model. If the text is in Model
position, the pointer will only be allowed to be placed in Model space.

Support for Rigid Elements RROD and RBAR

In Simcenter Nastran, for SOL 401, an existing element architecture with small strains is available that
improves performance. When you run your analysis with large strains turned off (PARAM,LGSTRN,0), the
software now uses the improved approach by default. The small strain architecture now supports RROD
and RBAR rigid elements.

In Femap, RROD and RBAR rigid elements can now be created with the Model - Element command.
The RROD and RBAR rigid elements are defined on two new tabs added to the Define Rigid Element
dialog box. The RROD and RBAR tabs contain connectivity and degrees of freedom options for both.
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Bulk entry changes - Incompressible Fluid Options

Define RIGID Element - Enter Nodes or Select with Cursor X
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Figure 2-1. RROD and RBAR tabs

Bulk entry changes - Incompressible Fluid Options

A Simcenter Nastran version 2406 update to the INCMOPT bulk entry is incorporated into Femap's
Sloshing analysis set options. The INCMOPT bulk entry specifies options for modeling incompressible

fluids with fluid elements. Several options in Femap's Incompressible Fluid Options dialog box are added
for outputting a visualization mesh for a sloshing surface.

Incompressiole Fluid Options x

aaaaaaaaa

Note:

The Incompressible Fluid Options dialog box can be accessed from the analysis set Options in the
Analysis Set Manager.

The new options are related to the Simcenter Nastran VMESH bulk entry field.

Output visualization mesh (VMESH)

Outputs a visualization mesh for a sloshing surface. Options are: 0..No (default) and 1..Yes.

Note:

The software always outputs the mesh of PLOTEL visualization elements it creates for a
sloshing surface to the .op2 file. When Output visualization mesh (VMESH) is set to 1..Yes,
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the software also outputs the mesh of PLOTEL visualization elements to an ASCII file named
input_file_plotel.dat and saves the file in the folder with the other files for the solution.

Node ID Offset (GOFFSET)
Sets a grid ID offset for the visualization mesh output. (Integer > 0; Default = 0)
Element ID Offset (EOFFSET)

Sets an element ID offset for the visualization mesh output. (Integer = 0; Default = 0)

Read Aero Results from the op2 File

In previous versions of Simcenter Nastran, aero results from flutter solutions were only written to the
*.f06 file making it difficult or confusing to setup Femap to read the flutter results for aero data. Femap
version 2406 adds support for reading the aero results data from the *.op2 files.

Meshing Toolbox Enhancements

Geometry Editing: New Edge Replace Option

Edge Replace and Methods are added to the Geometry Editing command Operation options.

loox
g[8 H

' ted by replacing is selected curve with secon
e
3 Meshing

When editing geometry, the Edge Replace option extends Surface(s) connected to the first selected
Curve to the second selected Curve via three Methods. Full replaces the first selected curve with
the second selected curve. Partial updates the surface(s) by moving the points of the first selected
Surface to the closest location on the second selected Curve. Edge Aligned replaces first selected
edge to the second selected edge by linearly extending the adjacent edges of the first selected
curve.

Mesh Sizing: New Spacing Option

The option Use Existing Spacing is added to the Mesh Sizing command Spacing biasing options
drop-down menu. When the option is used, the existing biasing option on the curve will be
maintained.
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Dockable Panes

Model Info  » Added Auto Create Definition option to the Other Constraints context sensitive

Tree menus. The new option allows you to highlight any number of constraints and will

Constraints automatically create new constraint definitions based on type and constraint. A new
definition will be created for constraints of the same type which have different values
and/or different settings, which differs from the Create Constraint command.

Nastran Modal Analysis Solver Defaults

For solutions that involve real eigenvalue analysis with the Lanczos method in Femap versions 2406
and higher (SOL 103 — Normal Modes, SOL 105 — Linear Buckling, SOL 111 — Modal Frequency, and SOL
112 — Modal Transient ), the MUMPS solver is now the default. Reverting to the solver used in earlier
versions prior to version 2406 can be done by adding the SYSTEM(810)=0 system cell to the analysis
set.
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3. What's New - version 2401.0001

Changes and enhancements made to Femap for version 2401.0001 are listed as fixes in the Femap
version 2401.0001 readme.
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4. What's New - version 2401

Changes and enhancements made to Femap for version 2401 are listed here and in the Femap readme.

Manage Femap Licensing

Licensing is updated in Femap version 2401 to seamlessly accommodate the use of different licensing
types, giving you the ability to access them in Femap without interrupting Femap (on the fly). This is
done with Femap's new Manage Femap Licensing dialog box which is now the centralized location

for configuring licensing for Femap. This dialog box provides a series of License Types to select from,
controls to specify the License Location information, and a Connect button to connect to the license. The
Manage Femap Licensing dialog box is accessed from the main menu at Help - Manage Licensing.

With Manage Femap Licensing, you no longer need to exit Femap and execute a batch file (go_...bat)
to switch or set a new licensing type. The Manage Femap Licensing dialog box also allows you to view
available features, set your licensing to new or old legacy methods, connect to licenses, and receive
feedback on connection status (without the need to shut down and restart Femap).

Manage FEMAP Licensing a X

ggggg

The addition of Manage Femap Licensing means there is a new workflow for Licensing. It begins when
you install Femap version 2401. You select your Licensing Type during install in the Femap installer,
which now writes the corresponding configuration data to the per-user portion of the Windows registry
(HKEY_CURRENT _USER). If you choose the Dongle or Demo licensing type, Femap starts as it did in
previous versions for the first-run. If you choose the network option, however, Femap prompts you with
the new Manage Femap Licensing dialog box for the first-run.

Femap 2401 - InstalShield Wizard x
up
Select the setup type that best suis your needs.
Select Licensing Metho
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Note:

Internally, Femap now combines all current licensing methods into a single DLL, and modularizes
Femap internal processes to access licensing API's. This removes the need for the current go_*.bat
licensing scripts used to switch licensing methods. This new capability informs a deliberate
transition by Femap to standard SALT based licensing while also facilitateting maintainability for
future phasing-out of legacy Femap licensing.

Note:

As mentioned above, Manage Femap Licensing is part of an incremental implementation of
Femap licensing improvements leading to the transition by Femap to standard SALT based
licensing. Because of this, the DEX/SSC Subscription and Bundle license types will require a restart
of Femap.

Layup Builder

A new Layup Builder dockable pane is available using the new Tools = Layup Builder command. Layup
Builder is used to interactively create a large number of Layups using an intuitive table control. Layup
Builder presents a different workflow for creating layup entities than the existing Layup Manager.
Where Layup Manager workflow typically allows you to create the layup, and apply the layup to a
property referenced by a specific element selection set, Layup Builder allows you to build a list of plys
and select elements, surfaces or groups where each individual ply lands on. Using the Layup Builder
table list, Femap finds the plies applied to specific elements, and builds the corresponding Layups and
properties on them to automatically update the finite element model.

Loyup Builder a

g, -
[

|B& E-2ta-a- ¥ -B-&vs
Saved

PYEEE]
[eafeseafescafeseafes Yl ) §

Similar to other Layup commands, each Layup appears as a single row separated into columns. However,
once in Layup Builder, information about Layups can be sorted, filtered, and evaluated to help you
understand the composition and location of each ply. The Layup Builder allows you to modify certain
aspects of each ply in the table, including individual field modifications in certain columns and cells.

When the Layup Builder pane is floating, it can be repositioned and resized, just as any other floating
dockable pane. The Layup Builder can be closed by clicking the “X" on the right side of the Title bar. To
reopen the Layup Builder, select the Tools = Layup Builder command.

Layup Builder can either be used with two overall workflows. You can start with an empty table,
and build the plys individually using the controls in the table columns. Or you can import the layup
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Laminates: Add Plys to Mesh _

information from a Fibersim model. The Layup Builder then provides an efficient way of mapping that
data to the finite element model.

Laminates: Add Plys to Mesh

Adding plys to a specific set of elements was once a tedious task. Prior to the release of Femap version
2401, it required a multiple step process (with some redundancy involved). For instance, adding a
unidirectional ply to the top of two elements that are of two different properties and reference two
different layups. Both of those properties are referenced by other elements so you can not just modify
the existing layups. You would first need to duplicate both properties and corresponding layups, and
then reassign those newly duplicated properties to the elements we want to modify.

However, in Femap version 2401, you can now modify those layups to have the additional unidirectional
ply at the top without modifying the rest of the model. To accomplish this, Femap version 2401 has

added a new command named Add Plys to Mesh. Running this command (Model - Laminates - Add
Plys to Mesh...) opens the Add New Ply to Mesh dialog which contains controls that allow you to add a
specific number of plies of certain material and thickness at a specified location across those previously
selected elements. The outcome of using this dialog is the new elements have an updated property and
corresponding layup with the newly added plys.

Meshing

Add New Ply to Mesh

Title |

Where to Add
OTop  OBottom

Ply Type
O Number of ys
OPly Material
Olayup
O Layup - Symmetric
O Layup - Anti
O Layup - AntiSymmetric

1

Ply Definition
Material

1..CFS003 Carbon LMT25 Epoxy Fabri v

Thickness

Angle

Nastran SOL 401/402 Property
Ply Faiure Theory |

o« | cancel

Updated Mesh - Geometry - Surface to attempt to use the Surface Interior Growth Factor specified
with Mesh - Mesh Control - Size on Surface or Mesh - Mesh Control - Size on Solid when the
Mesher is set to Tri or Quad, Body/on Mesh is turned on, and Mapped Meshing Options is set to off.

Automatic Mesh Sizing X
Initial Sizing Surface Interior Mesh Growth Automesh Surfaces X
Element Size 2.543139 Growth Factor Node and Element Options
0..Global Rectangular v 2
Replace Mesh Sizes on All Curves e TEn e 5 Node ID CSys | 9 | ! % 2.;'3
urvature-Based Mesh Refinemen

— Jee
] Min El Ed 1 = 2
DESISEHETS [[JRrefinement Ratio 0.1 = :

Mesher Node Options
Max Angle Tolerance Refine Surface Mesh Om @ o
Max Elem on Small Feature B e

E Size Propagation [T Mo [ midside Nodes
[IMax Size of Small Feature 2.543139 -
Propagate Sizing ~z O subdivision
O Vertex Aspect Ratio 3. FastTri Mapped Meshing Options
Suppress Short Edges % . More Options...
: S QOon @ off

Mapped Meshing Refinement ©B oK P
Sizing Type | 2..Parametric/Equal Length v Cancel
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Mesh Size = 6.0 No Growth Ratio Growth Ratio = 2.0

Figure 4-1. Quad Mesh Example

Mesh Size = 6.0 No Growth Ratio Growth Ratio = 2.0

Figure 4-2. Triangle Mesh Example

Geometry

The option Add Matching Holes is added to the Pick® menu of the Standard Entity Selection dialog box
for curves. Select a curve of any hole and then use this option to select all other holes in the model
which have the same radius as the selected curve.

4-4 Femap What's New, Simcenter Femap 2412 Series
© 2024 Siemens



ABAQUS Analysis Manager and *STEP Import _

Tip:

This pick method is helpful when using the Geometry - Surface - Remove Hole command,
along with any tool in the Meshing Toolbox used for defeaturing geometry which contains holes.

ABAQUS Analysis Manager and *STEP Import

Femap version 2401 updates the ABAQUS analysis interface to support *STEP import functionality, and
additional improvements in the Analysis Set Manager for the Abaqus solver.

ABAQUS Terminology in Analysis Set Manager

The Analysis Set Manager for the ABAQUS solver user interface is enhanced so ABAQUS
terminologies are used throughout. For instance, “Global Requests and Conditions” is changed to
“Initial Step”, and “Cases” are changed to “Steps”. The tree structure for an ABAQUS analysis will
appear considerably different from previous versions of Femap.

The "Initial Step"

As mentioned above, “Global Requests and Conditions” is changed to "Initial Step”. The Initial Step
defines the permanent Boundary Conditions (zero boundary conditions). The Boundary Conditions
dialog box opening from the Initial Step has the following options activated: Constraints, Initial
Conditions, Constraint Equations, Contact Sets, and Glue Sets. These are applicable at the beginning
of the analysis, and will be applied throughout the analysis.

Note:

All the keywords and data lines related to the Initial Step are written to the model data of the
ABAQUS input file.

The Initial Step cannot be assigned a title. Step Options and Output Requests are not valid in the
Initial step. Connections of the Glue type can only be applied in the Initial Step. Once defined,

Glue type connections stay active for the entire duration of the analysis and cannot be deactivated.
Connections of the Contact type, heowever, can be activated or deactivated in each analysis Step.

"Cases" Changed to "Steps"

The Cases node of the analysis set is changed to Step which is equivalent to the analysis step
terminology used by ABAQUS. Constraints, Loads, and Connections can be defined in each analysis
Step. The glue type connections referenced in the initial step cannot be deactivated and remain
active through all the analysis steps.

The Boundary Conditions dialog box is modified for the ABAQUS solver so only ABAQUS related
options are activated. When the dialog box opens from any of the analysis steps, only the following
options are activated: Constraints, Loads, and Contact Sets. These are applicable for each Step of
the analysis.

*STEP Import

can The Boundary Conditions, Initial Conditions, Constraint Equations, and Connections defined in
the model data of the ABAQUS input file can now be successfully imported to Femap in the Initial
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step. All *STEP related data, including the Analysis Type and related data, Boundary Conditions,
Loads, and Connections are defined in the history data of the ABAQUS input file are imported into
Femap thus creating "Steps" for each *STEP in the file.

Femap can now import all the *STEP keywords and all the subsequent keywords and data lines
defined after *STEP and before *END STEP for each *STEP of the analysis. Upon import, Femap
creates an analysis set with the Initial Step referencing the Constraints, Initial Conditions, Constraint
Equations, and Connections defined in the ABAQUS model data. Femap also creates an analysis step
for each *STEP keyword in the ABAQUS input file. In cnclusion, Femap imports the following for
each parse of *STEP: Analysis procedure/ type, Boundary Conditions, Loads, Output Requests, and
Activated/Deactivated status of Connections.

Migration of Femap Models Created in Earlier Versions

Femap 2401 is capable of importing older Femap models without changing the meaning of the
input file generated by Femap version 2401 and previous versions.

Sloshing Analysis

Femap version 2401 includes extended support for dynamic analysis with incompressible fluids. This
type of analysis is typically used to simulate fluid filled tanks. The dynamic behavior of fluid filled tanks

is different from the unwetted structure, due to the effect of the fluid on the structure. Previous versions
of Femap included support for modeling the incompressible fluids as a virtual fluid mass using boundary
element techniques (i.e. the “Virtual Fluid Mass” method). Femap version 2401 now includes support for
modeling the incompressible fluid explicitly as a defined fluid mass with finite elements (i.e. the “Defined
Fluid Mass” method). This capability allows you to compute the elastic modes of the containing structure
while accounting for the Sloshing of a fluid free surface, which cannot be done with the current Virtual
Fluid Mass method.

Note:

For detailed information about the Defined Fluid Mass method, see the Dynamic Analysis with
Incompressible Fluids section of the Simcenter Nastran Advanced Dynamic Analysis User's
Guide.

Femap Fluid Regions

Support for the Defined Fluid Mass method is added in Femap v2401. Existing interfaces for defining
fluid regions are updated, and new Analysis Set Manager interfaces are added to fully support the
Defined Fluid Mass capabilities.

As stated, the Defined Fluid Mass method uses finite elements to model the incompressible fluid
volume. Unlike with the Virtual Fluid Mass method, you MUST create a finite element representation
for each incompressible fluid volume.

There are restrictions when modeling fluid volume:

* The fluid volume must be modeled using solid elements connected by fluid nodes which are
distinct from the nodes on the structural mesh. To do this, you will need to use the Modify -
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Update Other - Node Type command to update the nodes connecting the fluid elements to a
Fluid Point.

* To define the Free Surface of the fluid, you will still need to create a Fluid Region with the
Connect - Fluid Region command. The Fluid Region dialog box is updated with Incompressible
Fluid Surface options (maps to the INCMPFL bulk data entry in Simcenter Nastran) that allow
you to specify which fluid mass method to use.

Note:

The definition of the fluid region changes based on the method that you are in. For Virtual
Fluid, you define the wetted faces of plate elements. For Incompressible Fluid Surface, you
will instead select the faces of the solid elements in the fluid volume mesh that comprise
the free surface. For this reason, when you switch types on the fly, you are prompted to
reset the region.

Analysis Set Manager

Applicable Analysis Types for the new Incompressible Fluid functionality are SOL 103 Real
Eigenvalues, and SOL 111 Modal Frequency Response. In the Femap interface, these would
be Normal Modes/Eigenvalue and Frequency/Harmonic Response with the solution type set to
modal. Within the Options branch of the Analysis Set, a new Incompressible Fluid Options
root is available. This is the single place in the Analysis Set Manager to configure your dynamic
analysis with Incompressible Fluid options, fluid-structure interaction modeling parameters, and
fluid-structure interaction control parameters.

Output

There is some important information to note regarding output for a dynamic analysis with
incompressible fluids using the Defined Fluid Mass method. When you analyze your model, a
message may appear in the messages window stating "Warning: Running analysis with defined

fluid mass method. After solver has finished running, import internally generated PLOTEL mesh data
from MODEL-000 PLOTEL.dat".

You receive this warning because Simcenter Nastran internally creates 2D plot-only elements for the
slosh surface. In Femap, the corresponding bulk data entries are placed in a separate DAT file named
with original flename concatenated with “_PLOTEL". To post-process with this slosh surface, the you
must use the File & Import - Analysis Model command to bring these elements into Femap as
plot-only elements. Only then, you will be able to post-process with them.

Updates to Simcenter Nastran Solvers

Solution 401 NLCNTL Strategy Parameters Update

The Strategy Parameters (NLCNTL) dialog box used when running multi-step structural analysis in
Simcenter Nastran, SOL 401 is updated to be a tabbed dialog box. This enhancement improves the
user experience by re-organizing all the available parameters on several separate dialog boxes into a
single, more intuitive tabbed dialog box.
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Also, to support newly added Strategy Parameters, two new API calls for the AnalysisCase and
AnalysisMgr Object Properties have been added to the Femap API:

* REAL8 NasMsnICntRTOLB - Used to programmatically set a value for the Incremental Rotation
Limit in Iteration (RTOLB) Time Control strategy parameters (real numbers > 0.0, default 20).

* BOOL NasMsnICntSTKFRST - Controls whether Femap includes Stress Stiffening at the first
time step. If set to "Yes", the Include Stress Stiffeneing at First Iteration (STKFRST) Stiffness
Parameter is activated.

Analysis and Solver Support - Entity Editor

In previous versions of Femap, the Entity Editor was not populated with any information when an
Analysis Set was highlighted in the Analyses branch of the Model Info Tree.

As an initial implementation for Femap version 2401, the Entity Editor is now populated with a subset of
information available for each Analysis Set for all solvers:

Entity Editor n
AmeBznsErs
4
Title Simcenter Nastran Static Analysis Set
Solver Simcenter Nastran
Analysis Type Static
Portion of Model to Write (Active run group) Entire Model \
Browse For Folder X
Direct Output To:
Results Destination Deskiop
Lists the output path specified in the Executive Solution data from the Analysis Set, where results are stored > B Connector
A Gallery
> @ OneDrive - SPLM
> @l Desktop
> & Documents
Entity Editor | Downloads
= = ) Music
Al GENERS ;Pictures
4 e
Title Simcenter Nastran Static Analysis Set
Solver Simcenter Nastran ke New Folder Cancel
Analysis Type Static - 3
Results Destination C:\Users\defmw1

Use Active Group
Entire Model

Portion of Model to Write (Active run group)

Lists the portion of model to write

 Title — Title of the Analysis Set (editable)
* Solver — Analysis Solver (read-only)
* Analysis Type — Analysis Type (read-only)

* Results Destination — If specified, displays full path to directory where output will be sent by the

solver (editable)

4-8



Managed Environments _

* Portion of Model to Write — Displays ID and name of Group to be used to write a portion of the
model (editable)

Managed Environments

Siemens Xcelerator Share is now Teamcenter Share.

To reflect this in the User Interface, the names of the following have changed:

* PDM - Siemens Xcelerator Share menu is now PDM - Teamcenter Share

* Tools - Toolbars - Siemens Xcelerator Share is now Tools - Toolbars - Teamcenter Share

¢ Siemens Xcelerator Share toolbar is now called Teamcenter Share toolbar

Performance Improvements — Unified Graphics Architecture

Femap currently contains three different “pipelines” for graphics: “original OpenGL”, “Performance
Graphics”, and “Unified Graphics Architecture (UGA).

When the Best Possible or Performance Graphics option is turned on in the Graphics tab of File
-> Preferences, everything that is supported by “Performance Graphics” is drawn using more modern
OpenGL technology and everything which is not supported is drawn using “original OpenGL".
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Note:

In the original two “pipelines”, some entity types will only appear “as expected” in the graphics
window in “original OpenGL". Line style, line width, fill style, and transparency are not supported
by “Performance Graphics”.
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Note:

In Femap version 2301, an effort to improve graphics performance across all aspects of Femap
was started, which is still intended to span across multiple releases. This new Unified Graphics
Architecture (UGA) uses a single “pipeline” and when fully implemented, UGA will provide a better
experience for the user in quality, performance, and hardware support. In addition, UGA will
support line style, line width, fill style, and transparency along with being able to better support
users using Intel graphics. Once UGA is completed, both the “Performance Graphics” and “original
OpenGL’ pipelines will be removed.

UGA is turned on by default but can be turned off using the Unified Architecture option on the
Graphics tab of File & Preferences. Unified Architecture is now also a button which accesses the
Unified Architecture Options dialog box.

This dialog box allows selection of the OpenGL Version as well as the ability to use or not use UGA for
supported entity types.

Unified Architecture Options X

[ SR M der Programs (2.2 |

{8 Coordinate Systems Geometry Constraints
Geometry @ Nodes

{8 Mesh Points

Geometry Loads

oK | Cancel

Caution:

ONLY use if a problem is encountered when using UGA.

For Femap version 2401, Nodes have been added to the UGA “pipeline”, which includes support for all
display options for nodes which previously existed in the other two “pipelines”.

These entity types were already supported in 2301 and 2306:

* Coordinate Systems
* Geometric Entities

* Points
* Mesh Points
* Curves
* Composite Curves
» Surfaces
* Boundary Surfaces
* Solids
* Geometry-based Loads and Constraints
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Command Finder

Femap adds Help results, an Online Search option, results from Femap toolboxes and toolbars, more FEA
related "keywords" and keyboard shortcuts (when applicable) to the Command Finder (accessed via the
Search Commands field found in menu bar to the right of Help menu). Type keyword(s) into the field,
and available Commands/Help containing the keyword(s) are listed after clicking the magnifying glass in
the field or pressing Enter on the keyboard.

Generally, clicking on a result starts the command. Also, included in each result, is the name of the

command, its menu location, a ? mark icon to open the relevant help topic, and a hyperlink to open a
web browser search for the entered search text.

API

New and updated API Objects and Attributes
* Added NasMsnICntRTOLB and NasMsnICntSTKFRST to Analysis Case Object

* Added NasMsnICntRTOLB, NasMsnICntSTKFRST, NasBul kSLOSHCMS, NasBulkSLOSHCMSVal,
NasACMODLExport, NasACMODLNORMAL, NasACMODLOVLPANG, NasACMODLSRCHUNIT,
NasACMODL INTOL, NasACMODLAREAOP, NasACMODLCTYPE, NasACMODLFSETEntityOpt,
NasACMODLFSETOpt, NasACMODLFSET, NasACMODLSSETEntityOpt, NasACMODLSSETOpt,
NasACMODLSSET, NasFLSTCNTExport, NasFLSTCNTACSYM, NasFLSTCNTACOUT,
NasFLSTCNTASCOUP, NasFLSTCNTREFDB, NasFLSTCNTKINOUT, NasFLSTCNTAGGPCH,
NasFLSTCNTFEF70, Nas INCMOPTON, Nas INCMOPTExport, Nas INCMOPTETHOD, Nas INCMOPTSF,
Nas INCMOPTSFTOL, Nas INCMOPTBS1ZE, Nas INCMOPTNITER, and Nas INCMOPTRBFLMASS to
Analysis Manager Object.

* Added ISINCMPFL, INCMPFLSurfType, INCMPFLGrav, and INCMPFLCmsModes to Connection
Region Object

* Added ViewAxesSize to View Object

New and Updated API Methods

* Added InnerLoopCurvesAsSet to Solid Object.

The following functions have been added or updated:

* feCheckCoincidentElemQuick
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New and updated Global Variables

* Added Pref_UnifiedArchitectureOpenGL and Pref_UnifiedArchitectureOpenGL to
specify the options in the Unified Architecture Options dialog box which is accessed by the Unified
Architecture button on the Graphics tab of File - Preferences.




5. What's New - version 2306.0002

Changes and enhancements made to Femap for version 2306.0002 are listed as fixes in the Femap
version 2306.0002 readme.
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6. What's New - version 2306.0001

Changes and enhancements made to Femap for version 2306.0001 are listed as fixes in the Femap
version 2306.0001 readme.
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7. What's New - version 2306

Changes and enhancements made to Femap for version 2306 are listed here and in the Femap readme.

Rotor Dynamics (SOL 414)

Femap adds support for Rotor Dynamics for Nastran solvers (SOL 414). The Rotor Dynamics SOL 414 has
5 new analysis types:

* SOL 414, 101 - Maneuvers a linear static analysis with rotational forces.
* SOL 414,103 - an Eigenvalue analysis that computes modes of the system at rest.

* SOL 414, 110 - a Complex Modal analysis for finding critical speeds and analyzing stability of the
rotating system.

* SOL 414, 111 - a Harmonic analysis for frequency dependent excitation.
* SOL 414, 129 - Transient analysis.
New Element and Element Property Types

Three new Element and Element Property types are supported. The new Gear element is used for
connecting rotors. This property is written out to the GEAR card. The new Fourier element couples a
node on the 3D portion of the model to a target node on the 2D Fourier axisymmetric portion of the
model. The Fourier property maps to the FOU3 card. Finally, the new Bearing element supports the
Nastran PBEAR2 property type. You can define Bearings with constant stiffness/mass/damping matrices,
or stiffness/imass/damping matrix with rotation-speed/time/frequency dependent values.

New Entity Types

In addition to the new properties, there are 3 new entity types available for Rotor Dynamics. The Model
Info tree has a new Rotor Dynamics branch containing the 3 new entity types: XY Plot Definitions,
Bearing Speed, and Rotation Speed.

XY Plot Definition

Used to create a Nastran OUTMGT entry which allows you to generate Nodal, Elemental, and/or
Advanced XY Plots for various types of Rotor Dynamics analysis runs. These XY Plots appear as
Femap functions which can be plotted in the Charting Pane after Results are loaded.

Bearing Speed

Maps to a Nastran SPEBE2 entry, and allows you to select the Rotors (or table) that Simcenter
Nastran uses to retrieve the correct speed for Bearing elements. Bearing elements are dependent on
Rotor speed.
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Rotational Speed

Used to specify Rotation Speeds in 3 different forms: As Individual rotation speeds that writes to
a Nastran OMEGA entry. As a Linear Sweep with equally spaced speeds that writes to a Nastran
OMEGAT1 entry. Finally, as a Logarithmic Sweep that writes to a Nastran OMEGAZ2 entry.

New Rotor Dynamics Options and Rotor Assembly Selection dialog boxes

There is a new Nastran Rotor Dynamics Options dialog box for the Rotor Dynamics solution parameters
needed for the Nastran ROTORD entry. You can specify the Modeling of the Rotor Speed as either
Constant, Linear, or a Function of a Sweeping Parameter (either Rotor Speed, Frequency and Time for
SOL 414,110 111 and 129 respectively).

Nastran ROTORD supports up to 710 Rotors which you enter in the new Rotor Modeling Assembly
Selection dialog box. These Rotor Speeds can have either a Constant Multiplier or a Multiplier defined by
a Sweeping Parameter.

Analysis Results

Results Data for Rotor Dynamics is stored to a file written in the HDF5 format, which is specific to
Siemens products (the SCD5). For Femap version 2306, Femap is able to interact with the SCD5
file generated by SOL 414 to create both Output Sets & Vectors and Femap Functions for use in
Postprocessing.

Geometry Interfaces

Femap updates Geometry Interfaces for importing different geometry formats from different CAD
systems. Added support for CATIA V6, Inventor 2023, Rhino 7, and a new feGeometrylnterface
object for programmatic access to the capabilities of the File = Import > Geometry and File - Export
- Geometry commands.

Support for CATIA V6, Inventor, Rhino

* Read CATIA V6 (*.3DXML) files with an add-in module directly in Femap.
* Read INVENTOR *.ipt and *.iam files into Femap.

* Read RHINO *.3dm and *.iam files into Femap.

Upgraded Read Options Dialog

All geometry interfaces have been updated with a common Read Options dialog. The new Read Options
dialog offers appropriate options for supported geometry applications. Also, the new dialog continues to
support Read Options from previous versions of Femap via the Alternative Interface... button.
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STEP Read Options X

Title Prefix |

Entity Options Read Options
Geometry Scale Factor 39.37 (@ Bodies
(@ Faceted Bodies

Layer 1

© Colors from File @ surfaces
(O Active Colors @ curves
(O single Color 2 1 B Points

Existing Geometry
(@ Optimize Bodies

() simplify Geometry

Update Existing Options
Assembly Options
(@ Increment Color () Increment Layer

s ane

STEP Read Options X

Tite T

Entity Options Assembly Options

3937
Geometry Scale Factor (Jincrement Layer (@ Increment Color

Layer 1

© Colors from File
(O Active Colors 53

(O single Color = Cancel

Advanced Options...

API - The feGeometrylnterface Object

Femap adds a new feGeometrylnterface object to the APl commands. It provides programmatic
access to the capabilities of the File = Import - Geometry and File - Export > Geometry
commands.

Multi Step Analysis Options

Control options for both Multi-Step Nonlinear Kinematic Analysis and Multi-Step Structural Analysis have
been updated in this version of Femap. The Multi-Step Global Control Options dialog box is replaced
with the Strategy Parameters (NLCNTLG) dialog box, and the Multi-Step Control Options dialog box is
replaced with the Strategy Parameters (NLCNTL2) dialog box.

ABAQUS Enhancement for Connections

Femap enhances its support for ABAQUS in order to export Connections. Specifically, support is added
for exporting and importing *CONTACT PAIR, *TIE, *SHELL TO SOLID COUPLING keywords.

Two new options, Adjust and Position Tolderance are added to the Define Connection Property dialog
box on the ABAQUS tab. They are located in the Other parameters section.

You can now toggle between on/off the Adjust parameter and set it to Yes or No. This option is activated
if Connect Type is 0..Contact (i.e. *CONTACT PAIR). It is also activated when Connect Type is 1..Glued,
and Enable Shell to Solid Coupling is turned off (i.e. *TIE). All options in the Other section are turned
off when Connect Type is 1..Glued and Enable Shell to Solid Coupling is turned on.

In the case where Connect Type is 0..Contact (i.e. *CONTACT PAIR), the Position Tolerance option is
activated only if Adjust is set to Yes or No. If Connect Type is 1..Glued and Enable Shell to Solid
Coupling is turned off, you can turn on Adjust and Position Tolerance independently of each other.
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Finally, you can now export Abaqus input files with *TIE keyword along with *CONTACT PAIR, TIED, and
import the Abaqus *SHELL TO SOLID COUPLING keyword. It is important to ensure the first surface in the
data line is an edge-based surface name and the second surface is an element based solid surface name.

Teamcenter Integration

A new option, available in the Sign In To Teamcenter dialog box, allows you to specify multiple
Teamcenter server environments by clicking the icon next to the Server: drop down. This opens

the Edit Teamcenter Server Environments dialog box. Here, you can add, remove and reorder Server
Environments using the icon buttons on the right side of the dialog box. The named Teamcenter server
environments will appear in the Server: drop down of the Sign In To Teamcenter dialog box.

eeeeeeeee

L I

Body Loads

A new rotational acceleration setting, Direction of Applied Force is available in the Create Body Loads
dialog box (Model = Load - Body...). This setting has two options: Same as Acceleration and
Opposite to Acceleration.

Femap Digital Product Experience and Product Excellence Program

Femap's existing Product Excellence Program has been updated to include Opt-In and Opt-Out options
for the Siemens Digital Product Experience in addition to those provided for the Product Excellence
Program. These new options can be accessed by going to the Help = Data Privacy menu (previously
Help - Femap Product Excellence), and using the controls in the Data Privacy dialog box.

The Femap Digital Product Experience and Product Excellence Program collects information about how
our customers use the product. This information helps us improve our product features and functionality
to better meet customer needs. Product performance is not affected and participation in both programs
is voluntary.

No proprietary or personally identifiable information is collected.

The Digital Product Experience is activated by default. The Product Excellence Program is not activated
by default and each individual user should see a dialog box popup on their initial opening of Femap
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prompting them for their participation. System Administrators may also control the participation settings
via registry keys or using the Femap installer.
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8. What's New - version 2301.0004

Changes and enhancements made to Femap for version 2301.0004 are listed as fixes in the Femap
version 2301.0004 readme.
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9. What's New - version 2301.0003

Changes and enhancements made to Femap for version 2301.0003 are listed as fixes in the Femap
version 2301.0003 readme.
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10. What's New - version 2301.0002

Changes and enhancements made to Femap for version 2301.0002 are listed as fixes in the Femap
version 2301.0002 readme chapter.
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11. What's New - version 2301 MP1

Changes and enhancements made to Femap for version 2301 MP1 are listed here and in the Femap
readme.

Analysis Interfaces

The following describes what is new in Analysis Interfaces.

Simcenter Nastran

Added support for the Subspace iteration real eigenvalue extraction method via the Simcenter
Nastran's Subspace iteration eigenvalue method default solver, which was added in Simcenter
Nastran 2212. Previously, this option could not be selected for a normal modes analysis. For a modal
frequency response analysis, it could be selected but was not exported correctly.

PostProcessing

The following describes what is new in PostProcessing.

Nastran - Schemas
Added support for attaching to MSC Nastran NH5RDBs from the 2019.0 Schema.
Nastran - Datasets

Added support for the following MSC Nastran NH5RDB Datasets:

ELEMENTAL_STRESS_GAP_NL

NODAL_GRID_FORCE

ELEMENTAL_STRESS_BEAM_NL

ELEMENTAL_ENERGY_STRAIN_ELEM
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12. What's New - version 2301

Changes and enhancements made to Femap for version 2301 are listed here and in the Femap readme.

Teamcenter Integration

Femap v2301 adds support for direct integration with Teamcenter so Femap files can be managed via
the Teamcenter Environment and is accessed by using commands on the Teamcenter sub-menu found
on the new PDM - Teamcenter menu or Teamcenter toolbar. This new functionality includes check-in
and check-out from the Teamcenter Rich Application Client (RAC), along with the ability to import
assemblies of individual JT geometry files stored within the Teamcenter environment as an assembly.

Teamcenter Rich Application Client (RAC)

Femap requires the Teamcenter Rich Application Client (RAC) for implementation. Teamcenter Items
must to be created in RAC before they can be used with Femap. Refer to Teamcenter documentation for
installation/setup instructions.

& My Teamcenter - Teamcenter 13

TEAMCENTER

SIEMENS
® x

""""" er| @ STPreview| @3 ProcessHistoy] = O

sendTo.. <[ & <[

031184-bracket
[ owner Date Modified:  Release Status: Type:
P8 infodba (infodbe) 30-May-202416:17 ttem

Overview| Related Dat

Audit Logs | Change History

~ Available Revisions ~ Preview

% 031184/A1-bracket

~ item Properties

Description:

Owner:

Group ID:

Checked-Out:
Checked-OutBy: Mo Value

> (% 031181 Test i
Manish

v (3, 031184 bracket
[ 031184
> % 031184/A;1-bracket
v 3, 031185-Creation
[ 031185
> % 031185/A;1-Creation

12-1



_ 12. What's New - version 2301

Note:

The Teamcenter Rich Application Client (RAC) is required, and comes from Teamcenter, but
there are different ways to install Teamcenter. Teamcenter Client Communication System
(TCCS) is the Teamcenter product required to run the Femap integration with Teamcenter. The
FMS_HOME environment variable needs to be created if not already created, and pointed to a valid
Teamcenter Client Communication System (TCCS).

Teamcenter Sign On

Sign on to Teamcenter from inside Femap by selecting PDM - Teamcenter - Sign In. When you are
signed in, you are connect to your own Teamcenter Environment. This allows you to do item check-in
and check-out operations, and manage item revisions and revision history.

sssss

When you are signed in, you will get confirmation in the Messages pane.

4152 Output Vector(s) Translated.

il 1 Analysis Study(s) Translated.

| Beginning Update of Database...

g Database Update Completed. No Errors.

bl Deleted temporary file: C:\Users\cOurwn\AppData\Local\Temp\MOD7F&9.neu
Full OpenGL Hardware Acceleration (Double Buffered)

Your card supports OpenGL 4.6

Performance Graphics is enabled

bl Successfully Signed In to Teamcenter.

Note:

You will need to connect and Sign-in to Teamcenter the first time Teamcenter commands are ran in
that session of Femap.

File Operations - Save from Femap to Teamcenter

When you save a Femap model (PDM - Teamcenter = Save), you are checking in that file/item.
When you save a Femap file to Teamcenter for the first time, you must enter a New Dataset Name.
The dataset that you create here hosts the Femap .modfem file, and is required to support the Item in
Teamcenter. You must also maintain a Source location (where you save to) for the Femap files locally.
This Source folder is where Teamcenter will transact with your Femap files.
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=1 | Object [itemID [Revision ID[Name

Tpe

x
e |

File Name | Check Out|Check O...File Size  |Last Mod...Last Mod..|Owner  |Release

O checkin

10005315,

060331

&

¥ [CAE Fem

o

8293112,

creste 000631-5. 000631

3315705,
820-0031,
001310-

o01312-

001313

00153155,
331-5267.
3314830,
3312891,
3314468,
331-4305.
3315730,
3314836,
8293137,
3315553
3315100,
3315101,

8253112,

3315705,
820-0031,
001310

001312

001313

001531

331-5267.
3314830,
3312891,
3314468,
331-4305.
3315730,
3314836,
8293137,
3315553
3315100,
3315101,

BB 5 B 5B B BB 5 B BB B BB B B 5

| CAE Fem
© | CAE Fem
© | CAE Fem
© | CAE Fem
© | CAE Fem
© | CAE Fem
© | CAE Fem
© | CAE Fem
© | CAE Fem
© | CAE Fem
© | CAE Fem
© | CAE Fem
© | CAE Fem
© | CAE Fem
© | CAE Fem
© | CAE Fem
© | CAE Fem
© | CAE Fem
| CAE Fem

HEEHEHEEHEEEEHEEEEEE

File Operations - Open in Femap from Teamcenter

When you open a Femap model (PDM - Teamcenter - Open), you are checking out that file/item.

Note:

The Item has Revision, Dataset Name, Filename, Release Status, Checked Out By, Last
Modified, and Last Modified By information. These are updated each time the Item is checked
infout, providing a history of the Item.

& Open from Teamcenter

Enter an Existing Item Revision

Item ID:

Revision:

029954

| A

Search

Object Revision Dataset Name Filename Release Status Checked OutBy Last Modifiec
029954-Pressure_Vessel A Pressure_Vessel Pressure_Vessel.modfem 10/28/2022
< >
Dataset Name: Pressure_Vessel
Destination: [ C:\Users\cOur.ata \Local\Femap\2023. 1\Teamcenter l
Check out
cac

File Operations - Import JT Assembly Item ID’s from Teamcenter into Femap

Femap uses a generated JT model on each Item revision to import geometry. This accomplished in
Femap via the PDM - Teamcenter - Import JT Assembly command. Upon import, Femap looks
at each assembly in Teamcenter using the BVR (BOM View Revision) to find associated part ID’s and
sub-assembly ID’s. JT files can be generated/saved from multiple CAD systems within Teamcenter.

The PDM - Teamcenter - Import JT Assembly command allows for the JT assembly models to be

directly imported into Femap from Teamcenter.
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@ Select Dataset

Enter an Existing Item Revision

o 00052 7]

Revison: [2 ]

Object Revison DatasetName Flename Release Status Checked OutBy  Last Modfie:
000032-000052_Airframe Top_Level Assy A

Dataset Name:

Workng; Any Status

Variant Rule:

ok Cancel

Create a Teamcenter Item to Save Femap Files To

To save files to Teamcenter from Femap, an item must already exist within Teamcenter. To do this, it is
required you install the Rich Application Client (RAC).

& My Teomeenter erta

a x

File| Edit View Tandlation Tools Window Help

New 5 (3 CAEPackge TEAMCENTER
& open 0 B scheue ey )

Open With .
% Openin Solid Edge i o ale v =10 ummary 2 |5 Details | &, Impact Analysis | oo Viewer | 5/ JT Preview | &% Process History. =8

view Cutealtep v b Home P

 Maibox
View With,
) 5 Curtet & Newstat Home

View/MarkUp 5 cuen

o Owner DsteModified:  Relesse Status: Type:
. s 05-Jon-2003 16:12 Home Folder
- Ctrl+l

&8 |0 = Overvien| Audit Log
Ctrl+B. ~ Propert

You create the item in the Rich Application Client (RAC) New Item dialog. ID and Revision are applied
automatically. All you need to do is enter a Name for the new Item.
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& Newltem o x

Object Create Information

Define business object create information

3, ltem

T

~ Htem Information (required)

D: 000031

Revision: A

Name:* Femap_Model Airframe Assembly
Description:

Relation | Contents v | [JOpen On Create

Now the Femap Model Files can be saved to the newly created Item.

b Home 53 QEE@-v

v & Home
& Mailbox
v i@ Newstuff
v %, 000031-Femap_ Model Aiframe_Assembly
[ 000031
% 000031/A1-Femap_Model_Airframe_Assembly
[ 00003174
& View

Save a Femap Model to Teamcenter

After the Teamcenter Item is created in the RAC, select PDM - Teamcenter— Save from within Femap.

Note:

You must sign-in and connect to the Teamcenter server if you are starting a new session of Femap.

Note:

If the Femap file hasn’t been saved to the disk, you must first save it to the computer. This is
known as the source file with which Teamcenter works.

Search for the Item ID you created in the RAC previously.

Teamcenter Save X

Object[temiD [fevidoniD|Name  [pe [Fleame [CheckOut|[CheckO.. i _[Lst Mod.|Lost Mod.|owner [Releses.

There are no items to show.

| Clchedn
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Tip:

Take note of the Item ID when you create the item in the RAC. You will need to remember the Item
ID in order to Search for it in the Femap Save to Teamcenter dialog.

Select the correct object/ltem ID from the list that you want to save to, and enter a name for the Femap
Model dataset that you will see in Teamcenter.

¥ Save to Teamcenter X

Enter an Existing Item Revision

Item ID; | 029954 v

Revision: | A \

Search
Object Revision DatasetName Filename Release Status Checked OutBy LastModified Last Modified B
029954-Pressure_Vessel A
\ ¥ Save to Teamcenter X
Enter an Existing Item Revision
Item ID: | 029954 v
Revision: | A [
& Search
Dataset Name:
Object Revision DatasetName Filename Release Status Checked OutBy LastModified Last Modified B
: | C:\Temp\Pressure_V
Sokee | M NP T T e e Ve A
[CJcheckin
< >
New Dataset Name: | Pressure_'f/esseﬂ
Source:  C:\Temp\Pressure_Vessel. modfem
[CJcheckin
Save Cancel

Activate the Check-in option, and click Save if you are finished with the Femap model. If you are not
finished, leave Check-in unchecked, press Save and continue working. Activating Check-in will create
the Femap model.

Leaving Check-in unchecked then saving, will leave the dataset checked out to you, as you can see in
the Teamcenter RAC.

Now activate Check-in to check in the file into Teamcenter, and save the file to Item ID you saved to
previously. Click Save. Select yes when prompted to overwrite the dataset.
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When the file has saved successfully (shown in the Messages pane) the file becomes read only. The file
name shown changes to the Teamcenter Item ID and revision.

‘ 000042/A [Read-Only] : Untitled X I

And in the Teamcenter RAC the Femap file/dataset is shown as checked-in.

TEAMCENTER SIEMENS

s
B acetAmeE o m

My Teamcenter (

! | Details | %, Impact Analysis | ow Viewer | % JT Preview | @ Process History

& &
000042/A;1-Femap_Demo_Plate
25 Owner: Date Modified:  Release Status: Type:
8 16-Jan-2023 10:33 Item Revision
Overview| Attachments  History Audit Logs.
~ Preview
Femap_Demo_Plate
Date Released:
Effectivty:
.
4 -
Owner: 8 -
Group ID: ' >
Lost Modiying User: 8 -
Checked-Out: Act
Checked-Out By: A
o

~ Classification Properties

D Getting Started
[y ——
= Lifecycle Viewer

B structure Manager

Refresh:

Open a File from Teamcenter Using Femap

After the Teamcenter Item has been populated with the Femap files, select PDM - Teamcenter—> Open
from within Femap. Search for the Item ID like you did previously to Save.

Teamcenter Open X
Enter An Bisting Iem Revison Fiter ¥
= Object [temiD |Revsion D[Name  [Type |Fie Name |Check Out Check 0. FileSize _|LastMod.. Lozt Mod..| Owner [ Relesse:
“RevsonD = 610-T..|031610 A CAEFEM...|CAE Fem..|G31610 A |Yes |mcvayd |296KB _|Sahil (mc..|2024-05-... Sahil

| DBISOBO3IE0E A block | CAE Fem. wingpost..Ves linfodba |1992KB _infodba (. 2024-05-.. infodba
= G3eedir. 03164 B 031684/A | CAE Fem. 2 K8
o s
O3168dtr. 031684 B Platepost |CAE Fem
OResdeonty Cancel

Make sure Check-out is activated to check out the file from Teamcenter, otherwise, the file will open
as read only and will not be checked out to you. Click Open to check out and open the file from
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Teamcenter. The Item has a new Revision (B) and a Filename which will be saved to the local Dataset
Name Destination.

Note:

If the file is already open on your computer, you need to overwrite the old destination file
information.

In the Teamcenter Rich Application Client (RAC), the new revision has been created in the Item structure,
and it is checked out.

findow Help 1
CAME & m B0 WA TEAMCENTER  SIEMENS
® x

My Teamcenter (

(& Details| ¥, Impact Analysis | oo Viewer| 5 JTPreview | @5 Process History

000042/B;1-Femap_Demo_Plate
5 Owner DateModified:  Release Status: Type:
16-Jan-2023 1036 Item Revision
Overview| Attachments| History | Audit Logs
~ Properties ~ Preview

Name: Femap_Demo_Plate

Owner s
5

Group ID:

Last Modifying User: 8 v
Checked-Out: ~ Actions
Checked-Out By:

& ) i Ox

~ Classification Properties

P Getting started

@ wr

HS Lifecycle Viewer

& structure Manager

Ready

After you complete your work in Femap, select PDM - Teamcenter— Save to check in the file. Like
before, search for the Item ID. This time, it is very important to also change the Revision to the new
revision (in this example, B). You will see in the Save to Teamcenter dialog, the object is Checked Out By
you.

Answer Yes to the Teamcenter dataset overwrite prompt.
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V]

Enter an Existing Item Revision

Ttem ID: | 000042 ]

Revision: | B

Search
Object Re Datacet Name _Fisname. Releace Statue  Chacked Out By Last Modif
000042-Femap_Demo_Plate B | Teamcenter ey  1/18/202:
0 The dataset already exists. Do you want to overwrite it?
I
< >
Dataset Name: | Plate_Simulation
Source: C:\Users\cOurwn\AppData\Local Femap\2023. 1\Teamcenter \sm_Femap_1
M checkin
Save Cancel

In the Messages pane, you get confirmation the file was saved to Teamcenter.

E4155 Node(s) Deleted. 0 NonDeletable Node(s) Skipped.
[l Remeshing 1 Surface(s)
Fl Edit Load Definition Entities
=5 Curve(s) Selected...
Al Edit Constraint Definition Entities
3 Curve(s) Selected...

Save the active Model to Teamcenter
el Saving Database...
Ll File saved to Teamcenter.

The new Revision (B) is now saved in Teamcenter. If you want to open the old Revision (A), you simply
select PDM - Teamcenter— Open from within Femap, search for the Item ID, but this time for Revision
A. Click Open. You are opening the previous Revision that is managed with Teamcenter.

& Open from Teamcenter 5
Enter an Existing Item Revision
Item 10: | 000042 V]
Revision: | A
Search
Object Revision Dataset Name Filename Release Status Checked OutBy Last Modif
000042-Femap_Demo_Plate A Plate_Simulation sim_Femap_TC.modfem 1/16/202

Dataset Name: Plate_Smulation

Destination: | C:\WUsers\cOurwn \AppData \Local Femap\2023. 1\Teamcenter ]

[[Jcheck out

[Reen ][ conce

Import JT Assembly from Teamcenter

From Femap, select PDM - Teamcenter - Import JT Assembly. Like with the Open and Save file
operations, you must search for the assembly Item ID and a Revision. You then select the Object from

the dialog list, and select the Revision Rule to use.
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Note:

The Revision Rules reset, and need to be selected each time the command is run. For information
on revision rules, please see the Teamcenter revision rule help.

B Teamcenter Import Shattered JT Assembly X

Enter An Bxsting ltem Revision
Object ‘I(em D ‘Revlslun D ‘Name ‘Type ‘Flle Name ‘Che(kou( Check Out .. File Size | Last Modifi... Last Modifi... Owner Release Sta.

* EEm D) 031455-03.. 031455 |A [031455-03... [BOMView .. | [No infodba (in... | 2024-03-27... infodba

= RevisonD |A

Search

Revision Rule Latest Working v

Variant Rule piston v

Download Directory | C:\Users\z004fhxy\AppData\Local\Femap\2024.2\Teamcent ter

Femap looks at each assembly in Teamcenter using the BVR (BOM View Revision) to find the associated
part ID’s and assembly ID’s. Each part revision ID needs to have a generated JT assembly (A), and each
assembly with a BVR points to the part ID’s (B).
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[ Structure Manager 1 =0
031741/A1 - Latest Working - Date - "Now" CELE
Find No, | VOC - Varant o [ICVD - Clsic Varant D] Varo] EOC - Efetive O]

v False True

Prec 0 v Fals True

Prec 2 v Fals True

Prec 0 v Fals True

Prec K v Fals True

Prec 50 v Fals True

Prec 3 v Fals True

Prec ) v Fals True

Prec 2 v Fals True

Prec B v Fals True

Prec 100 v Fals True

Prec 110 v Fals True

Prec 120 v Fals True

Prec 130 v Fals True

Prec 140 v Fals True

Prec 150 v Fals True

Prec 160 v Fals True

Pr m v Fals True

Pr 180 v Fals True

Pr 19 v Fals True

» P 20 v Fals True

% 031493/A1 x Pre 10 v False True

% Preci. 2 v False True

Prec 0 v Fals True

Prec ) v Fals True

Prec 20 v Fals True

Prec 0 v Fals True

Prec 2 v Fals True

Prec 0 v Fals True

NeBRHW =

B Home| 4 Search| 2 000063 | 2) 000052 000002.Avtrame.top Level Ay £3

(3, 000092-000092_Aiframe_Top. Level Assy
22 000092
o2 000052-View
~ 3% 000092/A;1
27 000092/

> 1 000092-A
v G View

(3, 000096-000095 Stringers SubAssy
22 000096
o2 000096-View
~ % 000096/A;1
A 22 000096/
o

>
5 i 000096-A
v & View

v 3 000093

27 000093
~ % 000093/A;1

27 000093/
5 g 0000934
> 3 000093-A

& View

File & Preferences - PDM tab

A new PDM settings tab is added to the File - Preferences command. It has two options; Download
Directory sets a location on your system where Teamcenter can download files to, and Save
Teamcenter Info saves the Download Directory information regardless of where you set it when
working with the Teamcenter interactive Open and Save commands in Femap..
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Preferences X

Messages ew Graphics User Interface Database Solvers
Geometry/Model  Interfaces  Results  Library/Startup ~ Color  Spaceball ~ PDM

Teamcenter

Download Directory [ C:\Users\ \AppData\Local\Femap\2023.1\Teamcenter | E|

Save Teamcenter Info

Reset All OK Cancel

Review of Femap with Teamcenter Prerequisites

* The Solid Edge Embedded Client (SEEC) feature package must be installed on the Teamcenter Server
in order to use the Femap integration with Teamcenter. Refer to the SEEC documentation with the
correct Teamcenter version you are using.

* The Teamcenter Rich Application Client (RAC) must be installed in order to create new Items and
revise existing Items in Teamcenter. You must install Teamcenter Client Communication System
(TCCS)

* The FMS_HOME environment variable needs to be created if not already created, and pointed to a
valid Teamcenter Client Communication System (TCCS).

Geometry
The following topics describe what is new in Geometry:

Midsurfacing Enhancements

Two new options have been added to the Geometry - Midsurface - Automatic command, both are
designed to allow more flexibility during the Midsurfacing workflow.
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Automatic Midsurface Generation X
Midsurface Options Face Pairing Options
Target Thickness @ [] Combine Tangent Surfaces
[]pre-vi1.1 Midsurface Method Argle Tolerarce | [ekg
["] Combine Midsurfaces ["]Reverse Face Pairs
[[]variable Thickness Processing
["] Overlap Repair
[]Remove Holes [
[“]Keep Untrimmed Midsurfaces oK Cancel

Remove Holes

When on, internal holes in the resulting midsurface geometry are deleted.

Keep Untrimmed Midsurfaces

When on, any midsurface which is found but not trimmed properly is kept instead of being deleted.

Examples
1. Original Geometry

2. Remove Holes - Off

3. Remove Holes - On

\

4. Keep Untrimmed Midsurfac
On (both Original Geometry :
Midsurfaces shown for clarity

\\

Femap What's New, Simcenter Femap 2412 Series
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Group From Node Enhancements

Enhancements made designed to improve the Group - Curve - From Node and Group - Surface
- From Node commands. These commands now work with non-Parasolid Femap geometry, previously
they only worked with Parasolid geometry.

This enhancement was also made for:
¢ Associated selection methods
* API Point object Curves, CurvesAsSet and SurfacesAsSet methods

* API Curve object Surfaces and SurfacesAsSet methods
Preprocessing

The following topics describe what is new in Preprocessing:
Support for Element Addition/Removal in SOL 401

Femap now supports SOL 401’s element addition and removal capabilities. This is all accomplished
with the Element Add | Remove Manager command which is accessed from the new Femap menu
item (Model = Simulation Entities - Element Add | Remove Manager) or the Model Info tree
(Simulation Entities branch).

7 Element Add | Remove Manager O X
Avallable Element Add | Remove(s) w
New Add | Remove...
D Title Type Criteria ew Add | Remove.
T Inner Layer of Hole ELAR? Mechanical Strain Add | Remove Set...
2 Inelastic Strain - ELAR - 2 Elements ~ ELAR Time
3 Mechanical Strain - ELAR - 2 Elements ELAR Inelastic Strain
4 Inelastic Strain - ELAR - 2 Elements ~ ELAR2 Time -
5 Inelastic Strain - ELAR - 2 Elements  ELAR2 Mechanical Strain Edlli S2taizil..
6 Mechanical Strain - ELAR - 2 Elements ELAR2 Inelastic Strain E——
Convert to ELAR
Convert to ELAR2
Delete...
Delete Al...
Copy...
Renumber...
Tie iter =

There are various options for element addition/removal, including the 3 different types of addition/
removal criteria:

Time — Element addition or removal based on time
Inelastic Strain — Element removal based on inelastic strain

Mechanical Strain — Element removal based on mechanical strain
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Aero Spline Enhancement _

Support is also added for strain free element addition (Strain-Free check box), as well as addition delta
times and removal delta times for intervals to slow the transition of adding/removing elements.

Aero Spline Enhancement

When choosing which Aero Boxes to include for an Aero Spline, there are now two options:

All Boxes

Chooses all Aero Boxes on the Aero Panel/Body selected by CAERO ID. All Boxes allows you to update
the definition of an Aero Panel/Body and not have to update the Aero Spline when using all Aero
Boxes on the Aero Panel/Body.

Custom

Allows selection of a subset of Aero Boxes on the selected Aero Panel/Body

Create Aero Spline X

e e = S r—

Type

Spline Type 0..Surface Spline 5
spline Structural Grid Group

o c— L S
Aerodynamic Points Usage

@ QEmtm OForce (O Displacement (@) Both

C—
Box2 I:l ¥ Beam Spline
Surface Spline
Attachment Flexibility

0

0

Spline Fit Method 0..IPS v 0..Global Rectangular

ol[el[=][e

Note:

See Model = Aeroelasticity - Spline... for more information.

New Connection Properties for MultiStep Structural (401) and MultiStep
Kinematic (402)

To accommodate new connection property options, both the MultiStep Structural (401) and MultiStep
Kinematic (402) tabs of the Define Connection Property dialog have been expanded. A new More
Options... button is available on both tp access the new connection properties.

MultiStep Structural (401) tab

Eight new options are now supported, with 7 being found by clicking the More Options button. The
Adjustment Tolerance (ADJUST) now accepts negative values and can also now be toggled on and off.

12-15



_ 12. What's New - version 2301

MultiStep Structural (401) tab

Define Connection Property

X

o[1 | Title]

‘ Type [0.Contat v

cor 10

Iterative Force Convergence
Max Status Tterations

* Open Stiffness Scale Factor

T
|

* Open Gap Tolerance

Common Contact ( BCTPARM ) and Glue ( BGPARM
Eval Order | 0..Default -
Refine Source | 0..Do Not Refine -

Constrain In-Plane Surface Strains
Sliding Glue

Generate Contact Preview File

Defaults Load... Save...

¥

Explicit (701)  MSCNastran  Autodesk Nastran ~ ABAQUS ~ ANSYS ~ LS-DYNA  MARC
Linear Multistep Structural (401) Multistep Kinematic (402) Adv Nonlin (601)

Simcenter Nastran Contact Pair ( BCTSET ) Glued Contact Property ( BGSET )

Friction 0. Search Distance 0

Min Contact Search Dist 0.

Max Contact Search Dist 0.

Contact Property ( BCTPARM ) * Can be defined on local entries

Convergence Criteria * Initial Penetration
Force Convergence Tol 0 * Gap Value 0
* Penetration Tolerance Geometry Updates | 0..None v

* Tolerance 0.

* Auto Tangential Pen Factor  [0. |

[]* Delay Contact Friction

Contact Algorithm [ ]
More Options...

) * Can be defined on local entries
* Penalty Factor Units
* Penalty Autoscale
[]* Normal Factor 0
[[]* Tangential Factor 0
o

* Glue Factor

Copy... oK Cancel

Multistep Nonlinear Options

BcTPARM) =
[pisplacement Scaling
“Stabiizaton Damping Option

“Normal Scale Factor

Toerance 0.

Co—
o.

“Frcton BehavrSelecton

= rtal Sip
=Fricton Param 1

=Fricton Param 2

X

o
o
o

e
T e

[ Ramp il Penetatons
[Tk hel Trkness Offset
Dinide ofsetin Contact
*Adaptively Modify Penalty Factor

[ *Adjustment Tolerance:

I

o

C—

“End Tim for Inital Penetration
“Slding Contact Formulation

0..Automaticaly L v

]

=Fraitvs Siding Vs
=FratvsTime

=Frict vs Temp

Remove Smal Force Magritude Pars [0 |

o
el [ 0..None -Tgnore
0. None - Ignore

0. None - Ignore

o

Note:

These items have been removed as they are no longer used: *Closed Gap Tolerance (GAPTOL),

*No Separation (NOSEP), and Stiffness Stabilization (KSTAB).

MultiStep Kinematic (402) tab

To accommodate new options, a More Options button was added. Nine new options are now

supported, with 8 being found by clicking the More Options button.
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MultiStep Kinematic (402) tab

Group Operations Reduce To Existing _

Define Connection Property X Multistep Kinematic (402) X
[T S | Twe [o.comat ] More Contact Properties ( BCTPAR2 ) .
Adjust Grid Points
o 10| ¥
- [“]Enable Contact Friction
Explicit (701) ~ MSCNastran  Autodesk Nastran  ABAQUS  ANSYS  LSDYNA  MARC Siide Distance G ) [0.Stndard _~|
Linear Multistep Structural (401) | Multistep Kinematic (402) | Adv Nonlin (601)
Simcenter Nastran Contact Pair ( BCTSET ) Glued Contact Property ( BGSET - BGPARM ) Regularization Models 0..Stiffness Between | v
0 Tangential Contact Stiffness Scale )
0..Auto Normal Reg. Type 0..Specify Regularizal
Contact Property ( BCTPAR2 ) Value
Inital Penetration | 0-Default | @MNormbistvs Press [0.None -Ignore Stabilization Damping Option 0..No Stabilization
0 (O Normal Modulus 0 Normal Damping Scaling
PENDEPTH 0 Tangential Damping Scaling
OFFSET O Compliance Factor 0 TSR
Segment Normal 0..Auto - Using NSIC v | Friction Model 0..Constant Friction v ol
ancel
Tied Regions 0..Not Tied - Default v |  Friction Param 1 0.
Tied Tolerance Friction Param 2 o
Surf Extension Factor Critical Sliding Velocity 0
[JLarge Displacement Contact Formulation Transition 0
[]Double Sided Contact Frict vs Slide Vel 0..None - Ignore
[] Contact Active at Beginning of Analysis Frict vs Time 0..None - Ignore
Include Shell Thickness Offset Frict vs Temp 0..None - Ignore
Normal Vel Coeff. | 0..None -Ignore v -
More Options...
Tangent Vel Coeff. 0..None - Ignore ~
Defaults Load... Save... Copy... oK Cancel

Group Operations Reduce To Existing

A new command, Reduce to Existing, is added to Femap Groups (Group - Operations - Reduce

to Existing). This command is just like the Condense command (Group = Operations - Condense)
except that it updates each rule type to contain its existing entities. It does not condense the rules down
to ID rules so you retain the same functionality of the Group.

Miscellaneous

Data Tables

» Updated how Constraint Equations are shown in the Data Table. Previously, Nodes with multiple DOF
did not show the Node ID with each DOF, which caused columns to be misaligned and mislabeled if
you added multiple equations with differing numbers of DOF per node.

* The ID of the Constraint Equation within the Constraint Set is now shown as the ID instead of the
selected node, as was previously done.

* Improved performance when adding large numbers of Nodal, Elemental and Geometric Loads and
Geometric Constraints to the Data Table.

* Significantly improved performance when adding and updating large numbers of columns in the API
Data Table object.
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Toolbars

Updated toolbar commands that show multiple different icons so all instances of those commands are
correctly updated if you place such a command on existing or custom toolbars.

Entity Selection

Added 8..Fluid and 7..0ther options for material types which can be selected in the standard Entity
Selection dialog when Method” is set to Type, and are also now selected when using Select All when
MethodA is set to Type.

Meshing
The following topics describe what is new in Meshing:
Midside Node Projection in Mesh Bodies

Mesh Points (hard points) created with the Mesh Point Editor are now recognized by the Body Mesher
both when using the Mesh - Bodies command or the Mesh - Geometry - Surface command with
the Mesher set to Body/on Mesh.

A new Midside Nodes tab is added to the Automesh Bodies dialog. It contains controls used to allow

projection of midside nodes toward associated surfaces and curves, limited by user-defined distortion

angle. The Midside Nodes tab appears when the Midside Nodes option is checked in the Mesh Types
section of the dialog.

Automesh Bodies X
Node and Element Options
NodeID [574 CSys | 0.Global Rectangular v] i, B8
Elem D |1 | Property [1..50LID Property vla
o
Mesh Type Geometry Curvature/Proximity Mesh Quality Tet Options |Midside Nodes
i uad Move Midside Nodes to Geometry
o Oa [V Midside Nodes
@Tet Project Midside Nodes Toward Associated Surfaces / Curves
R Sang Limit Midside Distortion Angle Max Angle

Target Element Size 0.31384
Points Around Cirdle
Min Element Size Factor %

[] Growth Factor 50.

Cancel

By default, midside nodes are created along the element edge between the corner nodes of an
element. To project the midside nodes onto the geometry, turn on the Project Midside Nodes Toward
Associated Surfaces/Curves option. In some cases, it may be beneficial to limit the distortion of
elements created by projecting the midside nodes. If this is the case, turn on Limit Midside Distortion
Angle and enter the maximum allowable distortion angle in Max Angle.
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Mesh on Mesh Enhancement _

Mesh on Mesh Enhancement

Line elements connected to other element types can now be updated when using the Mesh - Mesh on
Mesh command. This enhancement allows meshes containing line element stiffeners to be completely
refined or un-refined. A new Line Elements tab is added to control whether adjacent line elements
should be treated together or individually during remeshing based on a user-defined Orientation/Offset
Deviation Limit Angle Along Edge value.

Effect of the Remeshing Options on Line Elememnts — The images below illustrate the efeect the
Orientation/Offset Deviation Limit Angle Along Edge Remeshing Option has on a model:

1. Original Model
2. Refined Mesh

3. Un-refined Mesh

Meshing - Miscellaneous

Cohesive Meshing

Enhanced the Mesh - Editing - Cohesive Meshing command to properly support inserting Cohesive
elements at a location where some portions of the mesh could be missing adjacent elements over part
or all of the area.
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The Cohesive Meshing command is similar to the Edge Split command. You select two nodes on a
Solid Element edge and it splits all adjacent elements and, in this case, inserts Cohesive elements.
Previously, the Cohesive Meshing command assumed there were fully matching elements on both sides
of the split. When you split along the interior of an edge, the assumption is always true. However, if you

choose the option to split at the Top or Bottom, there could be missing adjacent elements over portions
of the area.

With the updated command, Top and Bottom cohesive elements are only created in regions with
adjacent elements, or over the entire area if there are no adjacent elements (putting a layer of
cohesiveness on the outside).

Bad cohesive elements created (top) in previous versions of Femap now are corrected (bottom).

Geometry Preparation

Updated the Mesh - Geometry Preparation command to display a confirmation question and warning
message if the Suppress Internal Voids option is selected, and there are any voids much larger than the
specified mesh size. The inten is to prevent accidental suppression of large void regions like the inside of
hollow tubes with closed ends.

HexMesh Bodies

Updated the Mesh - HexMesh Bodies command to better match specified mesh sizes in very specific
case where the Size Surface if All Curves Sized option is turned on, all curves on either a required
surface are sized, or the All Sized Curves option is turned on, and curve sizing is close to the Target
Element Size.

Performance Improvement

The following topics describe what is new in Performance Improvement:

12-20 Femap What's New, Simcenter Femap 2412 Series
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Femap Unified Architecture _

Femap Unified Architecture

Continuing the conversion of Femap graphics to the new Femap Unified Architecture. In a previous
release the first part of the Unified Architecture was used to draw picking marker symbols quicker.

This release implements geometry in Unified Architecture: Points, Curves, Composite Curves, Surfaces,
Boundaries, volumes/solids and geometry-based loads and constraints. It also implements coordinate
systems and hard/mesh points.

Currently, Femap contains two different pipelines for graphics: Performance Graphics and original
OpenGL. When the Best Possible or Performance Graphics option is turned on in the File -
Preferences command, everything supported by Performance Graphics is drawn using a more modern
OpenGL technology and everything which is not supported is drawn using the original OpenGL.

Note:

A minor caviat with having two different pipelines is that some entity types only appear "as
expected" in the graphics window in the original OpenGL due to line style, line width, fill style, and
transparency not being supported by Performance Graphics.

Unified Architecture Option - File = Preferences

The new Unified Architecture option in the Graphics Options section of the File - Preferences
command's Graphics tab is part of the ongoing effort to improve graphics performance across all
aspects of Femap with the new Unified Graphics Architecture (UGA). This will use a single “pipeline”, and
will be implemented over the next few releases.

When fully implemented, UGA will provide a better experience for the user in quality, performance, and
with hardware support. Both the Performance Graphics and original OpenGL pipelines will be removed.
In addition, UGA will support line style, line width, fill style, and transparency along with being able to
better support users using Intel graphics accelerators.

The following entity types are currently supported:

* Coordinate Systems
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Hard/Mesh Points

* Points

e Curves

* Composite Curves

» Surfaces

* Boundary Surfaces

* Solids

* Volumes (may be removed in future version)
* Geometry-based Constraints

* Geometry-based Loads

Miscellaneous Performance Improvements

Improved the performance of adding large numbers of Nodal, Elemental and Geometric Loads and
Geometric Constraints to the Data Table.

APl Data Table

Improved performance when adding and updating columns in APl Data Table object. For instance,
adding a Freebody with over 800,000 lines of data went from approximately 19 minutes to 34 seconds
(330% improvement).

Faceted Geometry

Improved the performance of loading certain facetted geometry. For instance, a model with complex
surfaces showed an almost 50% speed improvement, in another about 27%.

Meshing Toolbox

Improved the performance of updating a mesh in the Meshing Toolbox when the model contained
rigid elements and Sizing Propagation was turned off. Previously, unnecessary work was done to find
adjacent edges even though they would not be used.

Analysis and Solvers

The following topics describe what is new in Analysis and Solvers:
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Analysis Monitoring - Running Multiple Analysis Sets Continuously

Femap has increased functionality to allow Running Multiple Analysis Sets Continuously without
manually loading results each time analysis set completes.

Note:

Applicable only when the Automatically Load Results check box in Preferences - Interfaces is
unchecked. The behavior is unchanged when the check box is checked.

Included with this new ability, is an increase in the speed of operations like loading results and deleting
analysis sets, as well as numerous improvements to the Analysis Monitor pane and the Model Info tree
Analysis branch.

The ability to run multiple analysys sets is helpful when you have a large number of analysis sets to run.
You can start the queue and let it run until it completes or until (optionally) a failure occurs, at which
point you can decide to continue running the queue or cancel it. In the Model Info tree, there are new
icons on the analysis sets that indicate status. These are updated as the queue is processed. These icons
lets you quickly identify analysis sets that needs attention. In addition, new right click menu options on
the analysis sets provide access to the Analysis Monitor pane and analysis results. Easy access to the
Analysis Monitor pane and analysis results overall, enhances your ability to run the queue, review the
results, and manage the results information.

Analysis Monitor pane

The Analysis Monitor pane now updates to show the active Model analysis set information. The
Analysis Monitor pane can now be opened and closed from the Femap menu (Tools - Other Windows
-» Analysis Monitor Pane option. It can also be opened by selecting Show Analysis Monitor Pane on
the Model info pane Analysis branch right click menu.

Model Info tree

To accommodate the new functionality, several additions/changes were made in the Model Info tree
Analysis branch:

Analysis Status Icons

In the Analysis branch, each analysis set now has a status indicating icon that is updated every time
it is analyzed:

& Not Analyzed
& Successfully Completed
& Failed
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Note:

The icons are updated only for Nastran and Ansys solvers as of the Femap 2301 release.
Future releases will update the icons for other solvers as well.

Analysis right click menu

Three new options are now available on the Model Info Analysis branch right click menu:

* Continue Running Analysis Queue - Restarts the paused analysis queue after an analysis set
fails (activated if Pause Analysis Queue after Failure is checked in File - Preferences -

Interfaces).

* Load Results - Loads the results for the selected analysis set into the Analysis Monitor pane.

Note:

You must right click on the analysis set you want to load results for.

* Show Analysis Montor Pane - Reopens the Simcenter Nastran Analys Monitor pane if closed.

APl - Cl ear JobM\bni t or Dat a

A new method, ClearJobMonitorData is added to the AnalysisMgr object. It is used to delete any
job monitor related data of the already analyzed sets, and reset the analysis set icons to & (Not

Analyzed).

Pause Analysis Queue after Failure

A new Pause Analysis Queue after Failure setting is added to the Analysis Monitor Options of the
Preferences dialog (File = Preferences — Interfaces). When checked, the analysis queue is paused
when an analysis fails. You have an opportunity to review the results. You can restart the analysis queue
by selecting Continue Running Analysis Queue in the right click menu of the Analysis branch of the

Model Info tree.

Messages ews  Guaphcs  Userinterface  Datsbase  Solvers
GeometryModel  Interfaces | Results  Lbrary/Startup | Color  Spaceball  POM
Interface 45, Smeenter Nastran

andyssType [ 1.Static v

Oske @orting

[JEnable Legacy Ansys Interface

[using MSC/MD Nastran 2004 or ater [write Al Static Load/BC Sets
@ @ Tites
BAwite O
Solver Memory (VB 0-Auto) [create Groups rom INCLUDE fies
[k DMIG Buk Data Entries
Oinciude Datat cratch

[actvate OGEOM parameter
DrectOUDULTO |1 ModelFleDvectory | ResutsDest. @Femap O Sicenter

Preserve Load/ic SET)

Reset Al

ETYE

. Coordinate Systems

& 1.8eamFied
&|
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Analysis Set Manager Enhancement

In the Analysis Set Manager, a brief description of the analysis which is to be run by a specific Analysis
Set is now displayed in the main Analysis Set dialog. The description is based on a combination of the

selected Analysis Program and Analysis Type, and includes information which is likely to be familiar to
users familiar with solver nomenclature.

7 Analysis Set X

Tite || ]

Analysis Program | 36..Simcenter Nastran ]

Analysis Type [ 1..static ~]

SESTATIC - SOL 101

Solve Using

(®) Integrated Solver 0..Desktop
(O Linked Solver

OvisQ

For example, the description for:

“Analysis Program” = “36..Simcenter Nastran” and “Analysis Type” = “7..Buckling” shows a description of
“SEBUCKL — SOL 105"

Nastran Response Spectrum Application Enhancement

Added support for Simcenter Nastran'’s T s
simplified user interface for response
spectrum application runs

¢ RSAPPLY case control command

* RSAPPLY bulk data entry C——

* RSPECTR bulk data entry
* RSPOPT bulk data entry

Includes support for the new modal
combination methods:

* CQC

* DSUM (FACTOR = Earthquake
Duration)

* GRP
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* ROSE (FACTOR = Earthquake Duration)

MSC Nastran — HDF5 Output Request

Output from MSC Nastran can now be requested in HDF5 format (NH5RDB) from the NASTRAN Output
Requests dialog.

NASTRAN Output Requests X
Nodal
Displacement [ velocity 0..Full Model
[] Applied Load 0..Full Model [] Acceleration 0..Full Model
[[]Constraint Force  0..Full Model Kinetic Energy 0..Full Model
["]Equation Force 0..Full Model Temperature 0..Full Model
[JForce Balance 0..Full Model
Elemental
[JForce 0..Full Model Heat Flux 0..Full Model
Stress Enthalpy 0..Full Model
[Jotal Strain 0..Full Model Enthalpy Rate 0..Full Model
Elastic Strain 0..Full Model Temperature 0..Full Model
Thermal Strain 0..Full Model Kinetic Energy 0..Full Model
Fiber Curvature Energy Loss 0..Full Model
[ strain Energy 0..Full Model Fluid Pressure 0..Full Model
Contact
[[] contact 0..Full Model Glue 0..Full Model
Customization Results Destination
[ Element Corner Results Medium e
[ 3.print and PostProcess |
@Femap (O Simeenter OK
Magnitude/Phase Real/Imaginary [AiGenerate HDES Cancel
Relative Enforced Motion Results [ With Compression
Echo Model I:l []with Input Data

Depending on selected options, the MDLPRM bulk data entry is written with an appropriate value for the
HDF5 parameter:

Generate HDF5 turned on (no other options on) — writes 2

With Compression turned on only — writes 3

With Input Data turned on only — writes O

Both With Compression and With Input Data turned on — writes 1

Analysis Set Manager - Multi-Step Nonlinear (SOL 401) Updates
Additions and Updates for Multi-Step Nonlinear (SOL 401) in Analysis Set Manager:

Boundary Conditions

Added an Element Add | Remove drop-down to select an Element Add | Remove entity or an
Element Add | Remove set. See Support for Element Addition/Removal in SOL 401 for more
information.
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Analysis Set Manager - Multi-Step Nonlinear (SOL 401) Updates _

Boundary Conditions X
Primary Sets Contact Sets
Constraints @ Al Connectors
Constraint Equations (O Connection(s) 0..None =
Loads Otone
Loads( Time ) Contact Property
Temperatures( Init) Glue Sets
Temperatures( Load ) o —
0..From Load Set (O Connection(s) 0..None {z}
0..None & (O None
Hlement Add | Remove Gl Property
Prev... Next... OK Cancel

* Changed default for Equilibrium Min Factor (EQMFMIN) from to 0.2 to 0.476

* Changed default for Equilibrium Max Factor (EQMFMAX) from to 5.0 to 1.9

Multi-Step Control Options X
[JiSkip NLCNTL

Time Step Control
Auto Time Step (AUTOTIM)
Initial Time Step (DTINIT)
Min Time Step (DTMIN)
Max Time Step (DTMAX)
Subcase Time Step (DTSBCDT) ONew

(® Modify

Equilibrium Min Factor (EQMFMIN)
Equilibrium Max Factor (EQMFMAX) [te ]

Time Step Method (TSCCR)

[] Equilibrium Iteration Stepping (TSCEQ)

Time Unassigned Loads (LVAR)
Time Unassigned Temp Loads (TVAR)

Other Options
[“]1ndlude Plasticity
[ Hydrostatic Pressure Plasticity

[Jinclude Creep

Prev... Next...

12..Combination of v

Solution/Convergence...
Contact/Bolt Preload...

Creep/Plasticity...

oK Cancel

Multi-Step Control Options = Solution and Convergence

Added the Always Output Results at Last Converged Step (LSTCONV) check box.

Updated the Diagnostic Level (MSGLVL) option from Boolean to drop-down to accommodate

addition option
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Solution and Convergence Options X
Solution Parameters Convergence Parameters
Deactivate Mechanical Loads (LOADOFF) | 0..No Loads Turnec v [ (EPSU) 0.01

Solver (SOLVER) 0..5PARSE - [JLoad (EPSP) 001
Rot. Load Inertia Scaling (RFVAR) ] Work (EPSw)

["] Compute Initial Acceleration in Dynamics (INACCN) Max Bisections (MAXBIS)
["JEnable Inertia in Dynamics (INERTIA) Max Divergences (MAXDIV)

Max Iteration/Step (MAXITER)
Diagnostic Level (MSGLVL) v Max Quasi Newton Vectors (MAXQN)

s i R e G S (ST Norm Criteria for Force (NORMP) 0..Norm 1 Criteria_
e Norm Criteria for Displacement (NORMU)

v Force Error Function Denominator (REFP) 1
Stiffness Update Strategy (KUPDATE) 0..Auto Stiffness Uy v orce Error Function (BERR)

Disp. Error Function Denominator (REFU) 0.

Quasi Newton-Raphson Iterations 2

’ Time Integrati
Material Stiffness Matrix (STFOPTN) 3..Elastic/Tangent ¢ HIHBLESC
Integration Scheme (TINTMTH)

Follow Stiffness (FOLLOWK
(el ifiress( b Newmark Param 1 (BETA) 05

[Jspin Softening (SPINK) Newmark Param 2 (GAMA)

HHT Scheme Param (ALFA)

Stress Stiffening (STRESSK)
[[JUpdate Stiffness (TSTEPK) Generalized Scheme Param (TETA)

Enable Stiffness Matrix Stabilization (MSTAB) Modified Generalized Alpha Param (RHOINF)

Matrix Stabilization Factor (MSFAC) Cancel

Multi-Step Control Options = Contact/Bolt Prelaod
* Added the Tangential Cont Stiff Options (KMODTN) drop-down.

¢ Added the Modal Subcase Scale (KMODSCL) value field.

Contact/Bolt Preload Control Options

Contact
Num Divergences for Bisection (CNTMDIV)

Frict Threshold (FSYMTOL) 0.2
Unsymmetric Matrix Option (KSYM) 0..AUTO

Symmetrizing Tol (KSYMTOL) 0.001

Contact Diagnostics (MSGLVLC)
Unsymmetric Solver (USOLVER) 2.PARDISO v

Tangential Cont Stiff Options (KMODTN)

il

II

Modal Subcase Scale (KMODSCL)

Bolt Preload

Nonzero Preload Convergence Tol (EPSBOLT)
Zero Preload Tol (ZERBOLT)
Max Iterations for Convergence (ITRBOLT)
Bolt Strain Limit (MISFBLT)
Diagnostics (MSGLVLB)

Multi-Step Control Options - Creep/Plasticity
* Added the Adjust Integration Factor (CRLIMR) value field.

* Added the Max Equivalent Plastic Strain (PLLIM) value field.

* Added the Max Plastic Strain Multiplying Factor (PLLIMF) value field.
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Analysis Set Manager - Multi-Step Kinematics (SOL 402)

Creepy/Plasticity Options
Creep/Plasticity Parameters

RCERAT)
Max Creep Inc (CRCINC) LE4
Creep Strain Inc (CRICOFF) LE6
Integration Factor (CRINFAC)
Min Step Factor (CRMFMN)
Max Step Factor (CRMFMX)
Max Truncation Error (CRTEABS) LE4
Maximum Creep Strain for CRTEABS (CRTECO) | 1.E-4
Error (CRTEREL) 0.01

lying Factor (PLLIMF)

- RE ]
e
H
H
X

Analysis Set Manager - Multi-Step Kinematics (SOL 402)
Additions and Updates for Multi-Step Kinematics (SOL 402) in Analysis Set Manager:

Multi-Step Control Options
* Added the Storage Cycle for Grid Point Results (IA16) value field.

* Added the Storage Cycle for XY Plotting Results (IA19) value field.
* Added the Ramping Load Factor Interpolation (RFVAR) drop-down
* Added the Free Thermal Expansion (ITHE) check box.

* Added the Laws of Excitation Storage (LL2) value field.

* Added the Max Equivalent Plastic Strain (PLLIM) value field.

* Added the Creep Strain Increment (CRICOFF) value field.

* Added the Adjust Integration Error (CRLIMR) value field.

* Updated the Enable Inertial in Dynamics (INERTIA) drop-down to accommodate addition
options.

* Changed the default for Minimum Decrease Ratio (EQMFMIN) from 2.1 to 0.476.
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Multi-Step Control Options

[JiSkip NLCNTL2

III %

Time Stepping Analysis Control
Automatic Time Stepping (AUTOTIM) Maximum Displacement (DISLIM)
Tl Gt G T Maximum Rotation (ROTLIM) 01
P T G (W, Maximum Deformation (DEFLIM) 01
Maximum Time Step (DTMAX) Time Unassigned Loads (LVAR)
Maximum Increase Ratio (EQMFMX) [10 ] Time Assigned Temp Loads (TVAR)
Minimum Decrease Ratio (EQMFMIN) [oa76 ] | []Predict Displacement (DIPR) []Force Normalization (NORM)
Number of Iterations (ITEREF) [12 | ® ical Matrices for Complex Modes (MATSYM)
Negative Pivot Time Step Rejection (RIPN) 0..Never v Enable Interial in Dynamics (INERTIA) 1..0FF - Ignore Ine -
[[]zero Pivot Time Step Rejection (RIPZ) Ramping Load Factor Interpolation (RFVAR) [0-.5cale Angular Ve |
[ Integration Error Control (TSDYN) Save Data at Beginning of Computation (IARO)
[] Activate Time Stepping Based on Disp/Temp Error (ERCD) []Free Thermal Expansion (ITHE)

Laws of Exditation Storage (LL2)

Plasticity and Creep Control
[“]Indlude Plasticity
[]Hydrostatic Pressure Plasticity
[Jinclude Creep

Viscous Material Options

[J1ntegration Error Control (TSVSC)

Error Threshold (VSCOTE)

Min Stress Factor (VSCOSN)
Internal Restart

[JRestart C¢ ion (RSUB)
Storage Cydle for Grid Point Results (TA16)

ol[=|[e
m @
&

Max Equivalent Plastic Strain (PLLIM)

T

Storage Cydle for XY Plotting Results (IA19)

Iteration and Convergence Prev... Next... OK Cancel

Multi-Step Control Options = Solution and Convergence Options

* Added the Stiffness Update (KUPDATE) drop-down.

* Added the Max Time Step Reductions (MAXBIS) value field.

* Added the Modified Generalized Alpha Param (RHOINF) value field.
» Added the Tangential Contact Stiffness (KMODTN) drop-down.

* Added the Diagnostic Output (MSGLVLC) drop-down.

* Changed the default for Max Iter (ITMA) from 10 to 20.

* Changed the default for Relative Disp Force (PRCQ) from 1.0 to 0.1.

* Changed the default for Generalized Scheme Param (TETA) from 0.80 to 0.55.
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Solution and Convergence Options X
Analysis Options
Stabilization Factor (STAB) Maximal Disp Variation (MADI)
Equilibrium Tteration and Convergence Time Integration
Line Search (ILNS) D Integration Scheme (TINTMTH) 4._Generalized Alph
Line Search Convergence Tol (PRLN) Newmark Param 1 (BETA)
Min Line Search Factor (AMIN) Newmark Param 2 (GAMA)
Max Line Search Convergence Factor (AMAX) | 2. HHT Scheme Param (ALFA) 00
| Max Iter (ITMA) [20 I | Generalized Scheme Param (TETA) 0.55 |
Relative Force Tol (PRCR) 0.001 Intg Control Param 1 (PRCO) 0.001
Reference Force (REFP) 1 Intg Control Param 2 (HPRCO) 0.
| Relative Disp Force (PRCQ) [o1 Il [odified Generalized Alpha Param (RHOINF) [os |
Reference Disp (REFU) 1 ontact
Rel Energy Tol (PRCE) 0.001 elaxation Force (RELC) L
Reference Energy (REFE) L] AT i (e
= Intg ization Factor (PRCS)
Stiffness Update (KUPDATE) 0..Auto Stiffness Uy v
Threshold for Contact Force Variation (PRCF) [ 0.1
Quasi Newton-Raphson Iterations 2
Tangential Contact Stiffness (KMODTN) 1..With friction: Ho ~
Stiffness Update Param 1 (IT1K)
) Diagnostic Output (MSGLVLC) 11..Condise - non-c v
Stiffness Update Param 2 (IT2K)
Stiffness Update Param 3 (IT3K) Diagpo=li3
Print Frequency (IMPG)
First Iteration Strategy (PLAS) 1..Plastic tangent v o R A ]
Rigid Body Motion Convergence (OTRE) 1..Enable based on Max Pivots (IMPV)
| Max Time Step Reductions (MAXBIS) Dl

ABAQUS Additions and Updates

* Added support for SHELL TO SOLID CONNECTION for glued contact.

* Added support for 13-node pyramid elements, which are degenerate hexahedral elements.
* Added support for NASTRAN RBE3-like interpolation elements.

* Updated Standard Beam Section to write out for Implicit Analysis, not just Explicit Analysis. Also
corrected issues when reading standard sections from ABAQUS input file.

* Updated reading of output files to read in Forces for Spring and DOF Spring elements, which are
created using a STRESS request.

ANSYS Additions and Updates

* Added the ability to read “meshed” cross-section for Beams from ANSYS input files and store them
with the appropriate Beam Property so they can later be exported.

* Added ability to read certain ANSYS APDL-style inputs which are often used in input files created by
ANSYS Mechanical (formally ANSYS Workbench).

ANSYS Meshed Beam Sections

This edition of Femap includes support for ANSYS meshed beam sections. Meshed beam sections are
in addition to many standard beam section shapes (rect, circle, I, T, L, etc) and arbitrary sections (with
integrated properties ( area. moment of inertia, etc). ANSYS beam sections can also be a 2D planar mesh
data, with mesh connectivity and nodes coordinates. ANSYS beam sections in terms of the command
“SECTYPE,BEAM,MESH"/"SECDATA" are now supported in Femap. The beam section properties such as
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area, moment of inertia will be automatically calculated within Femap. These beam section properties
will be used in Nastran or other solvers which do not support meshed beam sections. The same mesh
data will be written to an Ansys input file, and Ansys solver calculates the beam section properties
directly during an analysis. You can also use the Femap calculated beam section properties directly in
Ansys and same results will be obtained.

ANSYS meshed beam section data:

SECTYPE, 2433, BEAM, MESH
SECBLOCK, 329,82
76 77 78 76 246 247 231
76 329 2433 Imesh connectivity, 9 nodes
76 74 75 76 243 244 245
76 328 2433
73 74 76 73 242 243 241
73 327 2433
82 2 59 82 85 87 88
82 249 2433
1 2 82 1 84 85 86
1 248 2433
0, 5.080000000E+01,
2.091500000E+01 L]
node coordinates y,z
0, 4.402666667E+01, 2.091500000E+01
0, 3.725333333E+01, 2.091500000E+01
0, 4.848267041E+01, -2.082633828E+01
0, 5.020666667E+01, -1.859111111E+01

These beam sections can be graphically displayed in the same way as other beam sections.

B Cross Section Definition m] X
Property 1456 : Prop_Mati599Typel Standard NASTRAN
Material 599 : ISOTROPIC Material
G ion General Section
AREA Size

A =770.1198
MOMENTS OF INERTIA
Izz = 677082.8
Iyy = 75142.03
Izy = 3.55064E-6 40y 3 .
PRINCIPAL INERTIAS Surface,
Max, 11 = 677082.8 301
Min, 12 = 75142.03 E A I Y rface with Refer Point
Polar, Ip = 752224.8 201
Angle, Alpha = 90. E | Flip Horz Flip Vert
RADIUS OF GYRATION |
y = 9.877848 10 |
2 = 29.65116 Eil i 2 Stress Recovery
CENTROID FROM ORIGIN e
H=381 10 20 30 hO 50 60 70 80
V = 25.18763 1 S 3
STRESS RECOVERY LOCATIONS Imax N
H=0. 2 4
V=0,
2H=762 Reference Point
V=0,
3H=762
V=3581 Orientation Direction (y)
4H=0.
V=3581 [[Jchange shape 4 | Draw Section Ow
Compute Shear Center Offset OLett ®fiand
Compute Warping Constant (O Down
Original
a @ :
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Note:

Because Nastran doesn’t support meshed beam sections, beam properties (A, Ixx, lyy, J, etc) are
calculated from the meshes and stored in the Femap beam section property. Nastran and other
solvers can have access to the data and use it in their structural analyses. For ANSYS, the same
meshed sections are written to an ANSYS input file, and the ANSYS solver calculates the beam
section property directly.

Note:

You can also use the Femap calculated beam section property for input to ANSYS, by checking
"Omit Beam Section Shape” button in Ansys Analysis Manager Dialog.

Flutter VG/VF Plots

An enhancement was made to Aerodynamic Flutter Analysis (Analysis Type set to 26..Aerodynamic
Flutter) when using the PKNL flutter analysis methods to provide improved support for reading of
VG/VF. This was done because the PKNL method writes a different format to the flutter summary than
the PK method which stems from the looping. While the PK method does every combination of density,
mach and velocity, in the PKNL method, only ordered pairs are analyzed; i.e., (M1, V1), (M2, V2)...(Mn,
Vn). Also, for the PKNL method, equal number of densities, Mach numbers and velocities must be

specified.

uuuuuuuuuuuuu

This makes the PKNL loop faster when solving with both constant density and mach, saving computation
time compared to the PK method (when Mach No. is held constant). There is no recalculation of the
aerodynamic influence coefficient matrixes.

See also:
Aerodynamic Flutter Analysis in the Femap User Guide.

Flutter Analysis in the Simcenter Nastran Aeroelastic Analysis User's Guide.
FLUTTER in the Simcenter Nastran Quick Reference Guide.

Flutter Summaries in the Simcenter Nastran Aeroelastic Analysis User's Guide.
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Support for Simcenter Data File

Support is added for the Simcenter Data File. A Simcenter Data File (SCD5) file is a FEM result file based
on the Pithos library, which itself is based on HDF5 API and hierarchical organization.

Note:

For attaching to SCD5 files, shear strain components are stored as epsilon (per the convention)
and are presented as such when post-processing.

The Pithos library is based on general concepts, such as:

Group (Similar to a folder on a disk)

DataSet (Similar to a file on a disk)

Attribute

Legend

Field
The SCD5 convention is not a new set of API but rather is a convention for:

Organization of the file
The group in which to store the mesh, solution, FEM Results, and so on.
Wording

The ContentType name of groups that contains:
 Solution

* Mesh

* Legend

* FEProperty

¢ Result

The ContentType name of DataSet that describes:

* Mesh
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e Result

e Composite

PostProcessing
The following topics describe what is new in PostProcessing:
Computed Vectors

New in Femap v2301, is the Computed Vectors command (see the Femap Commands Guide) whichis
used to capture additional key results data that may not be calculated by the solver. The command is
accessed from the Femap menu - Model - Output - Computed Vectors....

Computed Vectors speeds up capturing the results data by computing the additional results vectors
automatically, every time you run an analysis or whenever you choose to do it.

Use the When To Compute options to set when the additional results vectors are to be computed.
When Automatically when Results are Read or Created is on, the results vectors are automatically
computed for the types checked in the Auto Run check boxes after an analysis is done. In addition, upon
an import of results, the additional calculations are also completed. Automatically when Results are
Read or Created is typically used for the results vectors types you regularly want to compute vectors for
immediately after each analysis run.

Now in Existing Output Sets is intended to be used any time to compute additional results vectors, as
long as there are results in the model. For example, you change material limits to recalculate the failure
theory. Also, when using Now in Existing Output Sets, the Auto Run checked boxes are different from
what gets saved when using Automatically when Results are Read or Created.

Femap What's New, Simcenter Femap 2412 Series 12-35
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Standard Computed Vectors

Select from list of pre-defined output types; Elemental Results, Plate/Solid Failure Theory, Laminate
Failure Theory, Enveloped Results. Check Auto Run for the ones you want to compute. The Elemental
Results and Plate/Solid Principals and Invariants are Identical to the Compute Principal and Averaged
Stress/Strain options on the Results tab of File - Preferences. Plate/Solid Failure Theory computes the
vectors for Max Von Mises, Max Shear Stress | Tresca, Mohr-Coulomb Stress, and Max Normal Stress
theories. Plate/Solid Failure Theory also calculates Factor of Safety and Margin of Safety results, and
provides an aditional set of Plate/Sold Failure Theory Options to select between Centroidal or Centroidal
and Corner results (press "..." button). Laminate Failure Theory uses the same Failure Theory calculations
as Nastran solvers to compute Hill, Hoffman, Tsai-Wu, and Max Strain computed vectors. This allows you
to calculate a different Failure Theory or recalculate using different material limits without re-running the
analysis. The Enveloped Results are the same as those calculated using the Model - Output - Process
command. The Enveloped Results streamlines the creation of the Beam All Locations, Plate Top/Bottom,
Laminate All Ply, Plate/Laminate All Locations, and Solid All Locations output vectors.

| Computed Results Vectors m] X
When To Compute
(®) Automatically when Results are Read or Created (O Now in Existing Output Sets

Standard User Defined

Tool Auto Run

[ Elemental Results
-> Plate/Solid Principals and Invariants
-> Plate Averaged Mid Stress/Strain
-> Beam/Bar Von Mises Stress
= Plate/Solid Failure Theory

-> Max Von Mises

-> Max Shear Stress / Tresca

-> Mohr-Coulomb Stress

-> Max Normal Stress
= Laminate Failure Theory

-> Hil

-> Hoffman

-> Tsai-Wu

-> Max Strain
= Enveloped Results

-> Beam All Locations

-> Plate Top/Bot, Laminate Al Ply

-> Plate/Laminate All Locations

-> Solid All Locations

0000 O0ooo oooo oo00o

[
@D

G

User Defined Computed Vectors

The User Defined Computed Vectors are created based on Combination, Envelope or API Script derived
Output Vectors. Use the Define and Edit options in one of th ethree the Computed Vectors creation
dialogs. The Combine type is based on a Linear Combination or RSS Combination using any number of
specified Output Vector IDs. The Envelope type creates a Max Value, Min Value, or Max Absolute Value
Envelope using the specified Output Vector IDs, and the API type creates Computed Vectors based on an
API script.
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Additional Output Data Conversion Options _

81 Computed Results Vectors O X
When To Compute
(®) Automatically when Results are Read or Created (O Now in Existing Output Sets
Standard User Defined
Computation Type Update Selected
(@ Combine (O Envelope () API Script Define... Edit... - =t
Vector m\ Title \ Type Details ‘Auto le‘
Auto V1 Linear Combination 1.42+1.43+1.45+1.47+1.243 [u]
Auto  CVET Max Envelope 3019,3021,3022,3024,3026 [u]
D:\Workdir\2023_1\TAG_GJR Computed | &
Auto  casc Max Envelope/Local 3,4 =4
Auto  CVAPI1 API D:AWorkdin\2023_1\TAG_GJR_Computed_ &
| Computed Vector API m] X
Title | SVAE
Vector ID Range Being Created
(® Auto / Not Specified D
Single Vector
Osing ToID
O Multiple Vectors
API Selection
API File \ D:\Wurkdir\z023,1\TAG,GJR,Cumputed,v\ B
o

Library

You can use a library of vectors to compute that can be saved and loaded using the Upload and Save
icon tools. Both Standard and User Defined computed vectors can be saved to libraries. The library is

specified on the Results tab of the File - Preferences command. This will select a library of vectors to
always compute for all new models.

Preferences X
Messages Views Graphics User Interface Database Solvers
Geometry/Model  Interfaces ~ Results  Library/Startup ~ Color  Spaceball ~ PDM
File Options Nastran Options
[T Attach to Result Files Output Set Titles
[“]Use Memory Mapped Files 0..Standard v
["] Auto Upgrade Abaqus ODB Database [ JUse Static Subcase IDs
Create Studies [ Track Revision
Study Titles Append Femap Title
0..Default v

General Solver Options Freebody Defaults B! Select Entity O X

Assume Engineering Shear Strain

["]Read DirCos for Solid Stress/Strain

Set Freebody Defaults...

[“JReverse Values (New Model Defs

Load Settings From ( 0 = Principal and
Invariant Stress/Strain )

Computed Vectors (from Computed Output Library)

O

Auto Answer NASTRAN FO6 Read Questions
[J Output Contains QUADR Elements

["] Output Contains Corner Output
[“]Read PSD/Freq Functions

[JRead Corner Output

[“JHide fo6 Warning Dialog

Reset All

0..No
1..Yes

Library Entry

[ computedvectorLib

FOScalcs
ComputedVectorLib

| 108 % [ o Cancel

[1.ves

[1.ves

Additional Output Data Conversion Options

When converting Output from Elemental to Nodal, options to use or skip elemental corner results and
options to either use Averaged, Max Abs or Min Abs results at the same locations. This Femap version
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expands the number of options to include Average, Max Absolute Value, Min Absolute Value, Max
Value, and Min Value.

Output Data Conversion options in Femap commands

The expanded options are added to the following commands/locations:

* Select Contour Options dialog under Data Conversion.

Select Contour Options
View 1 Untitled
Contour Type

Nodal
(® Match Output ONoda

(O Elemental
Contour Group

(OActive (@ None / Visible Group(s) () Select

Data Selection Data Conversion

(O All Data / Full Model (® Average

O Visible Group(s) (O Max Absolute Value

® Contour Group (OMin Absolute Value
(O Max Value

Use Corner Data (O Min Value

Contour Fill Mode
(O Continuous
(®) Level Colors

Elemental Contour Discontinuities
[INo Averaging
Linear and Parabolic Types
Property [[Jayer
Material []color

* PostProcessing Toolbox under Options - Data Conversion.

PostProcessing Toolbox n
CREAN-E TR R I
Deform ~
Contour
Style Contour v
Results
Output Set 23.Case 1 Time 1. « >
Output Vector 60031.Solid Von Mises Stress ~ + & =+
Additional Vector(s) ]
Options

Data Selection
4 Type
Double-Sided Planar Min Abs Value

Show On Groups Max Value =

Show As Min Value

Levels No Average, Centroid Only

Legend Average, Centroid Only

Max Abs Value, Centroid Only

Freebody Min Abs Value, Centroid Only a4

(i G Max Value, Centroid Only v

Uses the Average, Maximum, or Minimum value of each element to create the Contour Plot.
Options exist to use Corner Data or Element Centroid values only.

L ENGIEY [ PostProcessing

* Process Output Data dialog, on Convert tab, under Conversion Approach.
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&1 Process Output Data o x
What to Process
Complete Output Sets One or More Selected Output Vectors
Processing Operations
Copy Merge Linear Combination RSS Combination Envelope Error Estimate [Convert]
Conversion Approach Use Output on Elements From
Max Absolute Value (O Max Value
- (® Average Value o o
(OMin Absolute Value (O Min Value 0..Full Model ~
Use Element Corner Output
Set Conversion Approach and Elements .. Then Press "Select Output To Process...”
Select Output To Process... Store Output in Original Set(s)
Operations That Wil Be Processed - Review Before Pressing OK
Reset
Delete
oK
Cancel
. . .
* Chart Data Series dialog under Output Processing.
Chart Data Series X
(1 | Title | |
Type  |0..Vector vs. Entity | Scale
Data  Style
X-Axis Values
(®) Entity ID
(O Position X (Y )z Csys |0-Global Rectangular <
Relative to Node 0 R
Data Source
Output Set | 1..Case 1 Time 0.05 M=
Vector [ 1. Total Translation V1@ v %
Output Processing
Transform Set Transform...
Complex Phase Angle 30
Group
)  Max Abs Value, Centroid Only 5
O Active Min Abs Value L
in Abs Value, Centroid Only
ax Value
ax Value, Centroid Only
in Value
Add to Current Chart Cancel
. . .
* Entity Editor under Contour Data Conversion.
Entity Editor n
Animation Frames 16 ~
Animation Delay 250
p
Contour Vector 60031.Solid Von Mises Stress
Contour Type Match Output

> Contour Data Conversion Average v

Double Side Contour

Additional Contour Vector Max Abs Value
4 Min Abs Value

Deformation Vector Max Value

Deformation = % of Model Min Value

Scale % Average, Centroid Only v
Contour Data Conversion Max Abs Value, Centroid Only

Methods to control conversion of data at elery Min Abs Value, Centroid Only
continuous graphical representation Max Value, Centroid Only

Min Value, Centroid Only
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Data Conversion Options

Updated options for Data Conversion throughout Femap. Previously, there were just three options:
Average, Max Value (actually Max Absolute Value) Min Value (actually Min Absolute Value) Now, the
available options are: Average Max Absolute Value (really the old Max Value) Min Absolute Value (really
the old Min Value), Max Value (new), and Min Value (new).

Select Contour Options ? X

View 1 Untitled

Contour Type

(®Match Output

Contour Group

(O Nodal

(O Elemental

(OActive (@ None / Visible Group(s) () Select

Data Selection

(O Al Data / Full Model

Data Conversion

(®) Average
(O Max Absolute Value

Contour Fill Mode
(®) Continuous
(O Level Colors

Elemental Contour Discontinuities
[INo Averaging
Linear and Parabolic Types

(O visible Group(s)
@® Contour Group (O Min Absolute Value Property [iayer
(O Max Value Material []color
Use Corner Data O Min Value T

Cancel

These Data Conversion options are now all labeled consistently and available in all places they are used:
» Select Contour Options dialog

* Postprocessing Toolbox for Data Conversion

* View - Options — Post Titles (displayed in Graphics Window)

* Charting pane dialog boxes and Legend in Chart Area

* Model - Output - Process — Convert tab

* QOutput Map Data Surface in Data Surface Editor pane

* Model - Load - Map Output from Model command

* Entity Editor and Data Table which contain info about a View

* APl Enum zResultsConvert API Interpolate Class

Attach to Results - HDF5 Format

Support has been added to attach to HDF5 format files.
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Attach to Results - HDF5 Format _

Note:

For attaching to SCD5 files, shear strain components are stored as epsilon (per the convention)
and are presented as such when post-processing.

Attach to Simcenter HDF5 File (*.scd5)

Support has been added to attach to HDF5 format results files (SCD5) generated by Simcenter Nastran

using the File - Attach to Results command.

@3 Manage Results Files

0 Attached File(s)

I Filename File Path

Attach Options

File Format

(®) Simcenter Nastran

(O MSC/MD Nastran

(O Eemap FNO/Autodesk Nastran
(O Comma Separated

(O Abagus

[]Memory Mapped File

Attach File...

B Attach To Results From Simcenter Nastran
<

File Info T
Solver:
Analysis Type: Organize > New folder
Title / Labels: to.be converted N e
xid2192368
File Date: [ Connector
Memory Mapped:
[~ Home
[ Projects

@ OneDrive - SPLM

= This PC
3D Objects
I Desktop
[ Documents
¥ Downloads
D Music

&) Pictures
B Videos

2.9 System (C)

. Data (D)

File name:

« Workdir > 20231 > TAG_GIR Computed_Vectors

X

v 0 Search TAG_GJR_Computed_Ve... £
m @

Date modified Type

No items match your search.

v | |Attach NASTRAN Results (*.op2 v

Attach NASTRAN Results (*.op2;*xdb;*.scd5)

Note:

There is no other way to currently request the SDC5 file via the Femap user interface.

Attach to MSC Nastran HDF5 File (*.H5)

Support has been added to attach to HDF5 format results files (NH5RDB) generated by MSC Nastran

using the File - Attach to Results command.
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Note:

Results in this format can be requested within the Femap user interface using the NASTRAN
Output Requests dialog box.

HDF5 Output Types currently supported:

NODAL
* NODAL\DISPLACEMENT

* NODAL\APPLIED\LOAD
* NODAL\SPC\FORCE
* NODAL\MPC\FORCE
* NODAL\ACCELERATION

* NODAL\VELOCITY
ELEMENTAL STRESS
* ELEMENTAL\STRESS\ROD

* ELEMENTAL\STRESS\ROD\NL

* ELEMENTAL\STRESS\TRIA3

e ELEMENTAL\STRESS\TRIA6

e ELEMENTAL\STRESS\TRIAR

e ELEMENTAL\STRESS\QUADR

e ELEMENTAL\STRESS\QUAD4

e ELEMENTAL\STRESS\QUADS8

e ELEMENTAL\STRESS\QUAD\CN
e ELEMENTAL\STRESS\QUADRINL
e ELEMENTAL\STRESS\QUAD4\NL

e ELEMENTAL\STRESS\TRIA3\NL
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ELEMENTAL\STRESS\TRIAR\NL

ELEMENTAL\STRESS\TETRA

ELEMENTAL\STRESS\HEXA

ELEMENTAL\STRESS\PENTA

ELEMENTAL\STRESS\PYRA

ELEMENTAL\STRESS\TETRAINL

ELEMENTAL\STRESS\HEXA\NL

ELEMENTAL\STRESS\PENTAINL

ELEMENTAL\STRESS\PYRAINL

ELEMENTAL FORCE

ELEMENTAL\ELEMENT\FORCE\ROD
ELEMENTAL\ELEMENT\FORCE\QUAD4
ELEMENTAL\ELEMENT\FORCE\QUADR
ELEMENTAL\ELEMENT\FORCE\TRIA3
ELEMENTAL\ELEMENT\FORCE\QUADR\CT
ELEMENTAL\ELEMENT\FORCE\TRIAR
ELEMENTAL\ELEMENT\FORCE\TRIA6
ELEMENTAL\ELEMENT\FORCE\QUADS8

ELEMENTAL\ELEMENT\FORCE\QUAD4\CN

ELEMENTAL STRAIN

ELEMENTAL\STRAIN\ROD
ELEMENTAL\STRAIN\QUAD\CN
ELEMENTAL\STRAIN\QUAD4

ELEMENTAL\STRAIN\QUADS

Attach to Results - HDF5 Format _
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ELEMENTAL\STRAIN\QUADR

e ELEMENTAL\STRAIN\TRIA3

* ELEMENTAL\STRAIN\TRIA6

e ELEMENTAL\STRAIN\TRIAR

e ELEMENTAL\STRAIN\TETRA

e ELEMENTAL\STRAIN\HEXA

* ELEMENTAL\STRAIN\PENTA

ELEMENTAL\STRAIN\PYRA

Teamcenter Share

The Teamcenter Share commands are moved from the File menu to the new PDM menu.

Command Finder

This edition of Femap adds a new command search function. The new search text entry field is found
on the Femap main menu. Enter the search text, and click the magnifying glass icon to do the search.
Results are listed in a drop down below the search field. Clicking on a result starts that command. Also,
included in each result, is the name of the command and its menu location.
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API

- X
Mesh L & X

X

*

e Ploax

§J  Meshing Toolbox (Tools->Meshing Toolbox)
Mesh Point Editor (Tools->Mesh Point Editor)
& Mesh Control Explorer (Tools->Other Windows->Mesh Control Explorer)
2 Mesh Properties (Tools->Mass Properties->Mesh Properties)
I Mesh Properties (Tools->Section Properties->Mesh Properties)
Mesh Interference (Tools->Check->Mesh Interference)
&5 From Mesh (Geometry->Surface->From Mesh)
Assign Mesh Attributes (Geometry->Midsurface->Assign Mesh Attributes)
Geometry Preparation (Mesh->Geometry Preparation)
Default Size (Mesh->Mesh Control->Default Size)
Size At Point (Mesh->Mesh Control->Size At Point)
Size Along Curve (Mesh->Mesh Control->Size Along Curve)
Size On Surface (Mesh->Mesh Control->Size On Surface)

BER

Size On Solid (Mesh->Mesh Control->Size On Solid)

Interactive (Mesh->Mesh Control-> Interactive)

Custom Size Along Curve (Mesh->Mesh Control->Custom Size Along Curve)
Mapped Divisions on Surface (Mesh->Mesh Control->Mapped Divisions on Surface)
8  Mesh Points on Surface (Mesh->Mesh Control->Mesh Points on Surface)

Attributes At Point (Mesh->Mesh Control->Attributes At Point)

Attributes Along Curve (Mesh->Mesh Control->Attributes Along Curve)

Attributes On Surface (Mesh->Mesh Control->Attributes On Surface)

FaELs

Attributes On Solid (Mesh->Mesh Control->Attributes On Solid)
Approach On Surface (Mesh->Mesh Control->Approach On Surface)
Feature Suppression (Mesh->Mesh Control->Feature Suppression)
Point (Mesh->Geometry->Point)

Curve (Mesh->Geometry->Curve)

Surface (Mesh->Geometry->Surface)

HexMesh Solids (Mesh->Geometry->HexMesh Solids)

HexMesh from Elements (Mesh->Geometry->HexMesh from Elements)

& B~

Solids (Mesh->Geometry->Solids)

API

New and updated APl Objects and Attributes
* Added Solid Cleanup Tool (FeSolidCleanupTool) Object to the API.

* Added CheckGeometry, MatchModelScaleFactor, RemoveRedundantGeometry,
ShowProgressMessages, EnableAdvancedCleanup, AdvCleanlnval idGeometry,
AdvRemoveSmal IFeatures, AdvOptimize, and AdvStitch to select options in Solid Validation
and Cleanup dialog box of the Geometry = Solid - Cleanup command via the Solid Cleanup Tool
Object.

* Added AdvCleanVal idGeometry, AdvRepairEdges, AdvSmoothDiscontinuity,
AdvRemoveSelflntersection, AdvAl lowSurfaceMods, AdvRemoveSpikes,
AdvRemoveSpikesTolerance, AdvRemoveSmal lEdges, AdvRemoveSmal lEdgesTolerance,
AdvRemoveSmal I Faces, AdvRemoveSmal IFacesTolerance, AdvRemoveSlivers,
AdvRemoveSliversTolerance, AdvRemoveGashes, AdvRemoveGashesTolerance,
AdvSimplifyGeometry, AdvSimplifyGeometryTolerance,

AdvImproveEdges, AdvImproveEdgesTolerance, AdvMergeSharedGeometry,
AdvReapplyBlends, AdvStitchTolerance, AdvStitchSmoothDiscontinuity,
AdvStitchSmoothDiscontinuityTolerance, and AdvStitchReplaceMissingGeometry to
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specify options in the Advanced Cleanup Options dialog box of the Geometry - Solid - Cleanup
command via the Solid Cleanup Tool Object.

Added Computed Vectors (FeComputedResultsVectors) Object to the API.

Added PlateSolidPrincipals, PlateAveragedMid, BeamVonMises,

PlateSol idMaxVonMises, PlateSolidTresca, PlateSol idMohrCoulomb,
PlateSolidMaxNormal, LaminateHill, LaminateHoffmann, LaminateTsaiWu,
LaminateMaxStrain, EnvelopeBeamAll, EnvelopePlateLamPly, EnvelopePlateLamAll,
and EnvelopeSolidAll to specify the Auto Run option for various results quantities when When
To Compute is set to Automatically when Results are Read or Created using the Computed Vectors
Object.

Added PlateSol idUseCorners and DesignFactorOfSafety to specify option and value for the
Plate/Solid Failure Theory Options dialog box when When To Compute is set to Automatically when
Results are Read or Created using the Computed Vectors Object.

Added NowPlateSol idPrincipals, NowPlateAveragedMid, NowBeamVonMises,
NowPlateSol idMaxVonMises, NowPlateSolidTresca, NowPlateSol idMohrCoulomb,
NowP lateSol idMaxNormal, NowLaminateHi 11, NowLaminateHoffmann,
NowLaminateTsaiWu, NowLaminateMaxStrain, NowEnve lopeBeamAll,
NowEnvelopePlateLamPly, NowEnvelopePlateLamAll, and NowEnvelopeSolidAllto
specify the Run Now option for various results quantities when When To Compute is set to Now
in Existing Output Sets using the Computed Vectors Object.

Added NowPlateSol idUseCorners and NowDesignFactorOfSafety to specify option and
value for the Plate/Solid Failure Theory Options dialog box when When To Compute is set to Now
in Existing Output Sets using the Computed Vectors Object.

Added Element Add and Remove (FeElemAddRemove) Object to the API.

Added title, AltType, NasTYPE, NasGRPID, NasHasAC, NasAC, NasADOpt, NasAD, NasHasRC,
NasRC, NasRDOpt, NasRD, NasSTNFREE, HasElemList, and ElemSetID to the Element Add and
Remove Object.

Added Al lowMeshIntersections, MidsideOntoGeometry, MidsideAngleLimitOn, and
MidsideAngleLimit to BodyMesher Object.

Added NasMsnICntKMODTN, NasMsnICntCRLIMR, NasMsnICntPLLIM, NasMsnlCntPLLIMF,
NasMsnICntKMODSCL, and NasMsnICntLSTCONV to Analysis Case Object to support options for
SOL 401. Also, updated NasMsnICntMsglvl to support change from a Boolean to a drop-down in
the User Interface.

Added NasMsnlkCnt2 1 THE, NasMsnlkCnt2LL2, NasMsnlkCnt2CRICOFF,
NasMsnlkCnt2CRLIMR, NasMsnlkCnt2PLLIM, NasMsnlkCnt2RHOINF, NasMsnlkCnt2MAXBIS,
NasMsnlkCnt2KMODTN, NasMsnIkCnt2MSGLVLC, NasMsnlkCnt21A16, NasMsnlkCnt21A19,
NasMsnlkCnt2KUPDATE, and NasMsnIkCnt2RFVAR to Analysis Case Object to support options for
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SOL 402. Also, updated NasMsnIkCnt2 INERT I A to support change from a Boolean to a drop-down
in the User Interface.

* Added NasGenerateHDF5, NasHDF5WithCompression, and NasHDF5WithInputData to
Analysis Manager to support options to request HDF5 output from MSC Nastran.

* Added NasMsnICntKMODTN, NasMsnlCntCRLIMR, NasMsnICntPLLIM, NasMsnICntPLLIMF,
NasMsnICntKMODSCL, and NasMsnICntLSTCONV to Analysis Manager Object to support options
for SOL 401. Also, updated NasMsnICntMsglv1 to support change from a Boolean to a drop-down
in the User Interface.

¢ Added NasMsnlkCnt2I THE, NasMsnlkCnt2LL2, NasMsnlkCnt2CRICOFF,
NasMsnlkCnt2CRLIMR, NasMsnlkCnt2PLLIM, NasMsnlkCnt2RHOINF, NasMsnlkCnt2MAXBIS,
NasMsnlkCnt2KMODTN, NasMsnIkCnt2MSGLVLC, NasMsnlkCnt21A16, NasMsnlkCnt21A19,
NasMsnIkCnt2KUPDATE, and NasMsnlkCnt2RFVAR to Analysis Manager Object to support options
for SOL 402. Also, updated NasMsnIkCnt2 INERT 1A to support change from a Boolean to a drop-
down in the User Interface.

* Added items to pval attributes to support new options on Mutlistep Strucural (401) and Multistep
Kinematic (402) tabs to the Connection Property Object

* Added ReduceToExisting to Group Object.
* Added AutoAssign to Mesh Point Object.

* Updated 1box1 on Aero Spline Object to allow a value of -1, which sets the All Boxes option in the
user interface.

New and Updated API Methods
* Added SetTolerances, Dialog, and Cleanup to the Solid Cleanup Tool Object.

* Added Clear, Dialog, GetCountUserDefined, GetUserDefinedInfo, EnableUserDefined,
EnableNowAl l, FindUserDefined, NewUserDefinedAPI, NewUserDefinedCombine,
NewUserDefinedEnvelope, SetUserDefinedVectorDRange, DeleteUserDefined, and
RunNow to the Computed Vectors Object.

* Added GetComponentSet, ClearComponentSet, PutComponentSet, GetELAR2Entry,
PUtELAR2ENntry, PutCombination, GetELAR2List, PUtELAR2List, GetCombinationSet,
GetCombinations, and PutCombinations to the Element Add and Remove Object.

* Added ClearJobMonitorData to Analysis Manager Object.
* Added OnPoint2, AtCoordinates, Clear, and OnSurface to Mesh Point Object.

* Added HasShape to Property Object.

12-47



_ 12. What's New - version 2301

Added SetColumnComponents2 and Save2 to Results Browsing Object.
Added HasConsistentSurfaceMesh to Surface Object.
Added SetClippingPlane to View Object.

Updated CurvesAsSet and SurfacesAsSet on Point Object to work with curves and surfaces
created using Femap's Standard Geometry Engine (i.e. non-Parasolid geometry).

Updated SurfacesAsSet on Curve Object to work with surfaces created using Femap's Standard
Geometry Engine (i.e. non-Parasolid geometry).

New and Updated Global Variables

Added Pref_UnifiedArchitecture to specify the Unified Architecture option in the Graphics
Options section on the Graphics tab in the Preferences dialog box.

Added Pref_RenderDebugOGLErrors2 to specify option for Debug Messages drop-down in the
Advanced/Debug Options section on the Graphics tab in the Preferences dialog box.

Added Pref_LibComputedVectorNumber to specify options in the Computed Vectors (from
Computed Output Library) section on the Results tab in the Preferences dialog box.

Updated Pref_ComputePrincipal and Pref_ComputeAverageMidResults to specify the Auto
Run option for Plate/Solid Principals and Invariants and Plate Averaged Mid Stress/Strain, respectively,
in the Computed Results Vectors dialog box.

Added Pref_LibComputedResultsVectors to specify the full directory path for a library file to
use for Computed Output in the Statup Personal Libraries section on the Library/Startup tab in the
Preferences dialog box.

Added Pref_TCDownloadDir and Pref_SaveTeamcenter Info to, respectively, specify the full
directory path of a Download Directory and specify the Save Teamcenter Info option in the
Teamcenter section on the PDM tab of the Preferences dialog box.

The following functions have been added or updated:

feFileReadCatia3
feFi1leReadNeutral4
feFileWriteNeutral3
feCurveSplitPointToPoint2

feCurveSplitPointToEdge2
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TfeCurveSplitEdgeToEdge2
feCurveBreak?2
feSurfaceMidAuto5
feMeshEditingSplit
feMeshExtrudeElem3
feMeshExtrudeCurve?2
feMeshRevolveElem2
feMeshRevolveCurve2
TfeGroupReduceToExisting
feAddUserCommand2
feLoginToTeamcenter
felsUserLoggedInToTeamcenter
feOpenMode lFromTeamcenter
feSaveModelToTeamcenter
feGetCurrentMode lPDMInfTo

feGetTeamcenterDatasetInfo
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13. What's New - version 2022.2 MP4

Changes and enhancements made to Femap for version 2022.2 MP4 are listed as fixes in the Femap
readme.

Geometry Interfaces

Femap updates Geometry Interfaces for importing different geometry formats from different CAD
systems. Added support for CATIA V6, Inventor 2023, Rhino 7, and a new feGeometrylnterface
object for programmatic access to the capabilities of the File & Import > Geometry and File - Export
- Geometry commands.

Support for CATIA V6, Inventor, Rhino

* Read CATIA V6 (*.3DXML) files with an add-in module directly in Femap.
* Read INVENTOR *.ipt and *.iam files into Femap.

* Read RHINO *.3dm and *.iam files into Femap.

Upgraded Read Options Dialog

All geometry interfaces have been updated with a common Read Options dialog. The new Read Options
dialog offers appropriate options for supported geometry applications. Also, the new dialog continues to
support Read Options from previous versions of Femap via the Alternative Interface... button.

STEP Read Options X
Title Prefix |
Entity Options Read Options
Geometry Scale Factor 39.37 (@ Bodies
Layer 1 (@ Faceted Bodies
© Colors from File @ surfaces
(O Active Colors @ Curves
(O single Color 2 1 B roints

Existing Geometry
(@ Optimize Bodies

() simplify Geometry

Update Existing Options
Assembly Options
(@ Increment Color () Increment Layer

s ane

STEP Read Options X

Tite T

Entity Options Assembly Options

3937
Geometry Scale Factor (Jincrement Layer (@ Increment Color

Layer 1
© Colors from File

(O Active Colors 53 l:l

(O single Color

Advanced Options...
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APl - The feGeometrylnterface Object

Femap adds a new feGeometrylnterface object to the APl commands. It provides programmatic
access to the capabilities of the File = Import > Geometry and File - Export - Geometry
commands.
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14. What's New - version 2022.2 MP3

Changes and enhancements made to Femap for version 2022.2 MP3 are listed as fixes in the Femap
version 2022.2 MP3 readme file.

Siemens Digital Exchange (SDEX)

Siemens Digital Exchange (SDEX) is an E-Commerce Marketplace that provides Siemens and Third-Party
Sellers the ability to market, sell, and deploy their products as Software as a Service (SaaS). See for
details.
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15. What's New - version 2022.2 MP2

Changes and enhancements made to Femap for version 2022.2 MP2 are listed as fixes in the Femap
version 2022.2 MP2 readme file.

Femap What's New, Simcenter Femap 2412 Series 15-1
© 2024 Siemens
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16. What's New - version 2022.2 MP1

The following chapters describe new features, changes and enhancements to Femap for version 2022.2
MP1.

Analysis Program Interfaces
Several of the analysis program interfaces have been improved. These changes include:

Simcenter Nastran

Added support for reading CROD results from SOL 401/SOL 402 analyses.

General

Femap v2022.2 MP1 addresses a number of issues. For a full list of corrections, see the Femap
readme.pdf file in the Femap installation pdf folder.
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17. What's New - version 2022.2

The following chapters describe new features, changes and enhancements to Femap for version 2022.2.
Teamcenter Share Integration

Siemen's cloud file sharing solution Teamcenter Share is now integrated with Femap, allowing Femap
users to collaborate and share Femap model files, analyses files, analyses results files, and Femap neutral
files.

For more information about Teamcenter Share, visit https://www.sw.siemens.com/en-US/digital-
transformation/.

Open O X

@ Teamcenter Share /O SIEMENS

< Back to projects %@ > B pelete Project

Demo x

Demor suidozer-arm Preview
[Z Description:
6]
& B @ L n B
Name ~ ? Actions Modified Date ? Modified By ? Ty —
—
B arm.op2 Apr1,2022,5:33 AM | Femap Testing1 Ol
B arm_sample.dat Apr1,2022, 5:33 AM | Femap Testingt | D Properties ~
@ Test 01-000.dat Apr1,2022, 5:33 AM | Femap Testing! | D; Property VI
- Revision
B test_01-000.f04 Apr 1,2022, 5:33 AM | Femap Testing1 FC Name Test_01-000.dat
Description
Status Available
Creation Date Apr 1, 2022, 5:33 AM
Created By Femap Testing1
» Modified Date Apr 1, 2022, 5:33 AM v
Selected Items - 1/ 4 TTFB: 2.8s Total: 2.8
Open Cancel

Accessing Teamcenter Share from Femap

The File menu has been updated with the Share submenu. There are five Teamcenter Share commands
on the Share submenu. Each command launches Teamcenter Share where you can browse your
projects for files to open or import: Open checks out files from Teamcenter Share. Import - Geometry
imports geometry from files saved in Teamcenter Share into your existing model file. The other import
commands, Import - Analysis Model, Analysis Results, and Femap Neutral import these analysis
models files from Teamcenter Share into Femap.
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o

[N New
75 Open.. Shift+F4
B Merge..
E1  Close
Close Al
B save F4
Save As...
B saveal
Timed Save...
Import »
BB Attach To Results..
Export »
GP Analyze...
Share... » |z open
¥ Notes.. mport.. > | 43 Geometry..
B0 References... 15 Analysis Model..
B Page Setup... Shift+F3 4B Analysis Results...
& Print.. 3 % Femap Neutral..
Printer Setup...
Picture »
Messages »
B0 Rebuild...
Preferences... Ctrl+Shift+P
1 test_model for internal_only
2 Random_Gust Response SOL146 Model
3 Transient Gust Response
4 test_model for internal_only
Exit Alt+F4

The same commands can be found on the Teamcenter Share toolbox which by default is docked on the
main menu bar.

B Simcenter Femap with Nastran - [Model1

i File Tools Geometry Conmnect M

=l

Note:

If the Teamcenter Share toolbox is not available, right click on anywhere the menu bar, and
select Teamcenter Share from the right click menu. If Teamcenter Share is not available, it means
Teamcenter Share is not activated in your Femap license.

Siemens Connector Application

The Connector Application is another part of the Teamcenter Share integration, and must be
downloaded and installed in order to access Teamcenter Share from Femap. The Connector download
can be found on the Teamcenter Share web client. Login with a web browser, and in the Teamcenter
Share Home screen, click Install the desktop connector. For more information on the Connector
application, see “The Connector application”in the Commands guide for more information.
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Teamcenter Share Integration _

& @] ] (3)  https://xshare.qa.medemo.cloud A s re 8

@ Teamcenter Share JO  SIEMENS

Create Project Upload to Home Take a tour Install the desktop
Folder connector

| B & ® D —

The connector synchronizes your files
between your desktop and the cloud.
Learn more.

You don't have any projects or documents yet. Click on Create Project to begin.

https://xshare.qa.medemo.cloud/connector-install/installer/SiemensConnectorSetup.exe

Using the Connector Folder

The Connector installation creates a special Connector folder on your local drive. Connector projects
and files are stored in this folder, and the Connector folder is synchronized with Teamcenter Share and
Femap. There are a few ways to add or access files to and from the Connector folder: File - New,

and Save As in Femap create new Teamcenter Share files if they are saved to the Connector folder, the
commands on the Teamcenter Share toolbox, the .Connector application options. and the Teamcenter
Share web client.

In Femap, click on the Teamcenter Share commands to begin sharing:

Click... To...
2  Open a project file (see "File->Share->Open" in the Femap Commands guide)

® Import geometry into an existing Femap model (see "File->Share->Import—->Geometry"in the
Femap Commands guide)

#  Import an analysis model into Femap (see "File=>Share—>Import->Analysis Model" in the
Commands guide)

B Import an analysis results into Femap (see "File->Share—>Import->Analysis Results” in the
Commands guide

%  Import an analysis results into Femap (see "File->Share—>Import->Femap Neutral in the
Commands guide)
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Click... To...

@ Check out/check in project files to Teamcenter Share (see "Simcenter Femap with Teamcenter

a Share —Open a Project File" in the Commands Guide)

New Layup Manager

Femap Layups have been reworked, expanded and reintroduced in Femap version 2022.2 in the new
Layup Manager command. Layup Manager creates plies and layups, references existing layups within
other layups, manipulates ply order in layups, and generally manages layups for the entire model,
allowing you to create unlimited combinations of plies and layups. Earlier Femap versions Layup Editor
is replaced with Layup Manager.

1 Layup Manager o x
Copy / Paste Options
104 Title Ta| &)@ (5| [% |Antisymmetric -~ [AtTop inked B B B %
— Top of Layup — Total Thickness = 0.16
Ply Type Global Ply ID - Material <|  Thickness | Angle - [a
+5 26/|Ply 500..Layer 5 Carbon Weave 1..CFS003 Carbon LMT25 Epoxy Fabric 0.0089 45.
25 Ply 403.UD Tape Level 4 Layer 3 2.IM6 Carbon Epoxy Unidirectional Prepeg 0.0055 0.
= Ply 402..UD Tape Level 4 Layer 2 2..IM6 Carbon Epoxy Unidirectional Prepeg 0.0055 0.
+8 23 /Py 401.UD Tape Level 4 Layer 1 2.IM6 Carbon Epoxy Unidirectional Prepeg 0.0055 0.
22 Ply 400..Layer 4 Carbon Weave 1..CFS003 Carbon LMT25 Epoxy Fabric 0.0089 45.
21 Py 306..UD Tape Level 3 Layer 6 2..IM6 Carbon Epoxy Unidirectional Prepeg 0.0055 0.
es 20py 305..UD Tape Level 3 Layer 5 2..IM6 Carbon Epoxy Unidirectional Prepeg 0.0055 0.
19 Ply 304.UD Tape Level 3 Layer 4 2..IM6 Carbon Epoxy Unidirectional Prepeg 0.0055 0.
6 s - :_
17 Ply 302..UD Tape Level 3 Layer 2 2..IM6 Carbon Epoxy Unidirectional Prepeg 0.0055
x| 16[py 301..UD Tape Level 3 Layer 1 2..IM6 Carbon Epoxy Unidirectional Prepeg 0.0055 0.
15 Ply 300..Layer 3 Carbon Weave 1..CFS003 Carbon LMT25 Epoxy Fabric 0.0089 45.
14ply 206.UD Tape Level 2 Layer 6 2..IM6 Carbon Epoxy Unidirectional Prepeg 0.0055 0.
12 [Ph, NS 1IN Tana laval 2 1avar & 2 IM& Carhan Fnawe | inidirartinnal Pranan nonee n 4
— Bottom of Layup — Load From Library... Save To Library... Cancel

Features
» Reference Layups — Reference existing layups into new layups, adds all plies of referenced layups

* Ply Materials — New Femap entity has associated Material and Thickness attributes, created and
edited with new Ply Material Manager

* Linked Plies — plies with links to a plies within the layup so Material, Thickness, and Angle
automatically update when changed

Ply Material Manager, Global Ply Manager, and Multi Layup Editor

Several new commands that work with Layup Manager have been added too. The Ply Material
Manager creates “Ply Materials", a new Femap entity, which are ply definitions with associative material
and thickness attributes.
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MONPNT2 Elem

B Ply Material Manager O X
Ply Options
o [3 | Title [Uni Directional Tape N

Material | 2.IM6 Carbon Epoxy Unidirect v | | £, Thickness [0.0055 Ply Failure Theory

Title
+B 1 Carbon Weave
2{Uni Directional Tape

Material Thickness Failure Theory
1..CFS003 Carbon LMT25 Epoxy Fabric 0.0089 0.From Property

2.IM6 Carbon Epoxy Unidirectional Prep 0.0055

G

The Global Ply Manager creates “Global Plies" which are used in Layup Manager to create layups.

7 Global Ply Manager O X
Ply Options
D [1201 | Title [UD Tape Level 2 Layer 2 N
Material | 2..IM6 Carbon Epoxy Unidirect v | | &, |  Thickness | 0.0055
Title Material Thickness | Validate | A
& 100 L 1.CFS003 Carbon LMT25 Epoxy Fabric 00089 O
101 | UD Tape Layer 1 2.IM6 Carbon Epoxy Unidirectional Prepe 00055 O
& 102 |UD Tape Layer 2 2.IM6 Carbon Epoxy Unidirectional Prepe 00055 O
103 | UD Tape Layer 3 2.IM6 Carbon Epoxy Unidirectional Prepe 00055 O
#4104 UD Tape Layer 4 2.IM6 Carbon Epoxy Unidirectional Prepe 00055 O
105 | UD Tape Layer 5 2.IM6 Carbon Epoxy Unidirectional Prepe 00055 O
106 | UD Tape Layer 6 2.IM6 Carbon Epoxy Unidirectional Prepe 00055 O
X 200 |Layer 2 Carbon Weave 1..CFS003 Carbon LMT25 Epoxy Fabric 00089 O v

Finally, the Multi Layup Editor can edit multiple layups simultaneously in an intuitive manner using
a table format. The layups are stacked side by side in columns making it easy to carry out the editing

options.

5 Multi-Layup Editor

Global Ply
1D

14 102..UD Tape

Layup 1

15 101..UD Tape

[m]
Layup 4 - Layup 105
— Ply 3:0.0055
~ 2.IM6 Carbon Epoxy Unidirectior
— Ply 2:0.0055

— 2..IM6 Carbon Epoxy Unidirectior

Ply 1: 0.0089
0 100.1ML _ 1.CFS003 Carbon LMT25 Epoxy

 Ply 3:0.0098
7 ss - Fiberglass 7781 Fabric 1
— Ply2:0.25

5..HS - Fiberglass 7781 Fabric P: 52..HS - Rohacell WF 70

 Ply 1:0.0098
7 5.HsS - Fiberqlass 7781 Fabric M

7 18 Tierass 701 i
P 4y Ply & 00058
p — Ply3:0.25

- ify‘?:sofo'ég'éa‘e" WF 70
= 2 5.HS - Fiberqlass 7781 Fabric I
- 4y Py 1: 00058

dF Q8 0L XA

5..HS - Fiberglass 7781 Fabric I

MONPNT2 Element Monitor Points

Added support for Simcenter and MSC Nastran’s MONPNT2 capability with the new Element Monitor
Point type. You can now create MONPNT2 entries with associated entities. The NASTRAN Monitor Point
Manager dialog has a new New Elem Monitor option added. It is used to define new Element Monitor

Points.
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B NASTRAN Monitor Point Manager O X
Available Monitor Point(s) .
New Load Monit
D Label Name Type ew Load Monitor
1ok Structural Monitor Point New Aero Monitor
2 casac ascvbb Element Monitor Point -
3 cdv sdsd  Aero Panel Monitor Point New Elem Monitor

Edit Selected...

Show Selected

Delete...

Delete All...

Copy...

Renumber

Title Filter || | %

Pressing New Elem Monitor opens the new NASTRAN Element Monitor Point dialog which is used to
create MONPNT2 entries (see "4.7.1 Model = Simulation Entities = Monitor Points" in the Commands
guide) for Simcenter Nastran and MSC Nastran.

NASTRAN Element Monitor Point %
D1 ool B ] nemefloca

tVector Seecton
Output Yol Type Table | Component | ElementID.
1

000, 8o Enda Pt vonent. | @B (W) o[crmas  smam en
3 slamas smes s 1
Seechon 2| CTRIA3 FORCE Mx 1
o.¢orce @
0..Smple beam element (CBAR) v
0.BE0DING HOVENT BID APLANE 1
o0 ool

Analysis Interfaces

The following topics describe what is new in Analysis Interfaces:
Femap Neutral

* Updated Femap Neutral Read and Write for version 2022.2 changes.
Analysis Manager New Analysis Types

» Added 31..Aeroelastic Frequency Response, 32..Aeroelastic Transient Response, and

33..Aeroelastic Random Response to the Analysis Type drop-down for either Simcenter Nastran or
MSC Nastran.

7 Analysis Set X

Title Simcenter Nastran Static Analysis Set ‘

Analysis Program | 4..MSC Nastran ]
Analysis Type

1..Static

2..Normal Modes/Eigenvalue

Integrated Solver |3--Transient Dynamic/Time History
4..Frequency/Harmonic Response

(®Linked Solver  [5--Response Spectrum

Solve Using

6. Random Response
Solver is undefine(7. Buckling
. 8..Design Optimization
Ovisq 10..Nonlinear Static
12. Nonlinear Transient Response
ot 19. Computational Fluid Dynamics
20. Steady-State Heat Transfer
21 Transient Heat Transfer -
25. Static Aeroelasticity
26.-Aerodynamic Flutter
0. Implicit Nonlinear.

31..Aeroelastic Frequency Response
32..Aeroelastic Transient Response
33..Aeroelastic Random Response
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Nastran (All Nastrans) _

Nastran (All Nastrans)

Aeroelastic Response (SOL 146)
Added support for Aeroelastic Response (SOL 146), which includes the ability to:

* Specify values for the Mach Number (MACH), Dynamic Pressure (Q), and Gust Load (GUSTAERO)
options in the NASTRAN Aerodynamic Data (AEROx, MKAEROX) dialog

» Specify options for Transient, Frequency, or Random Response via the NASTRAN Dynamic Analysis
dialog

* Specify Gust PSD Input for Random Response in the NASTRAN Power Spectral Density Factors
(SOL 146) dialog

* Choose a unique load set for the analysis using the Loads (Aerodynamic) drop-down in the
Boundary Conditions dialog. In addition, a Vertical Gust Load can now be defined using the Model
- Load - Body command for use with SOL 146.

Distributed Memory Parallel (DMP)

Added support for specifying the number of tasks for a Distributed Memory Parallel (DMP) analysis
using MPI402/DMPARALLEL by turning on the Number of DMP CPUs option in the NASTRAN Executive
and Solution Options dialog, then entering a value.

Loads and Constraints

Added the ability to create an Aerodynamic Vertical Gust Load for use with Aeroelastic Frequency
Response, Aeroelastic Transient Response, and Aeroelastic Random Response (SOL 146 in Simcenter
Nastran and MSC Nastran).

Simcenter Nastran

» Updated Plastic Matl. Measures (STRMEAS) and Output Measure (STROUT) in the Multi-Step
Golbal Control Options dialog to be marked OBSOLETE, and changed the default to be a value of
-1..Nastran Default.

ANSYS

* Added read and write support for ANSYS MPC184 Joint Elements, including options for SECDATA,
SECJ, TB, SECLOCK, and SECSTOP.
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Simulation Entities

* Added the ANSYS tab to the Joint Properties dialog box for Kinematic Joints which is used to specify
options for SECDATA, SECJ, TB, SECLOCK, and SECSTOP.

* Added 11..General as a Joint Type to both the Define Kinematic Joint and Define Joint Connection
dialogs. This type of joint is only used for ANSYS.

* Added the New Elem Monitor button to access the NASTRAN Element Monitor Point dialog, which
is used to support the MONPNT2 entry for Simcenter Nastran and MSC Nastran.

Improved Update Line Element Offsets Dialog

Improvements have been made to the dialog displayed by the Modify - Update Elements - Line
Element Offset command.

The previous dialog had different interactions (check boxes and/or push buttons ) depending on the type
of modification to be done. In addition the overall layout was somewhat random.

The new dialog has a more uniform layout with radio buttons for each method.

Update Line Element Offsets X
Offset Method
(®Wector Offset (O Around Point
Update EndB=EndA 0
Upizz ER O Around Vector
Update End B 0
(O Move To Reference Point 0
(O Offset From Reference Point (O Remove Offsets
0 Remove End A
0 Remoye End B
o

In addition most of the necessary values to be entered are now in this dialog instead of requiring
additional dialog boxes.

Finally, a new capability has been added to add offsets along the vector when using the Around Vector
method. Previously only radial offsets were supported.

Two new APl methods, feModifyRadialOffsets2( ) and feModifyOffsetssToRefPt2( )
have also been added.

Selecting Geometry from the Attached Mesh

Added new Group commands to be able to select geometry (Points, Curves, Surfaces and Solids) using
the attached mesh (Nodes and Elements).

* Group - Point - From Node
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Custom Contour Legend Labels _

* Group - Point & From Element

* Group - Curve - From Node

* Group - Curve - From Element

* Group - Surface - From Node

* Group - Surface - From Element
* Group - Solid - From Node

* Group - Solid - From Element

These methods allow you to choose one or more nodes or elements and they return the IDs of the
geometry the mesh entity is attached to.

When selecting nodes, multiple entities may be returned. For example, if a node is attached to a point
but you are selecting curves or surfaces then all curves or surfaces that use that point will be returned.
Similarly, if the node is on a curve, multiple surfaces may be returned.

When selecting elements, only element types that correspond to the geometry being selected are used.
You can select any elements, but some may have no effect. For example, if you are selecting surfaces,
only planar elements are used. If selecting Solids, only solid elements, etc.

When selecting elements, only the element attachment is required. It is not required or even tested to
see if the nodes of that element are attached to the selected or any geometry.

The same methods were added to the Method menu for the Standard Selection dialog when selecting
Points, Curves, Surfaces or Solids. And the List & Group command has also been updated to properly
handle the new methods.

Custom Contour Legend Labels

APl code was added to allow an API user to create text labels at certain predefined locations on the
contour legend. The contour legend can be anywhere on the screen, can be Horizontal or Vertical, can
have the text on either side of the contour legend (Label Top/Left), and can be Reversed.
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_ 17. What's New - version 2022.2

Export Femap Neutral Output (FNO) Added to Menu

You can now select File - Export - Femap Neutral Output... to export Femap’s own results output
format file. The FNO file is useful because it reads and attaches faster than other output file types like the
op2 and f06.

Kinematic Joints MPC184

Kinematic joints defined in Femap are translated to ANSYS as MPC184 elements, and MPC184 elements
defined in ANSYS are translated to Femap as kinematic joints. Kinematic connections defined in Femap
are translated to ANSYS as contact/target pairs in addition to MPC184 elements. Joints that are defined
on geometries in ANSYS Workbench are translated to Femap as connections in addition to being
translated as kinematic joints. Drivers/loads applied on joints in Femap are translated to ANSYS as

DJIF) commands. DJ/IFJ commands that are defined in ANSYS are translated to Femap joint drivers/loads.
ANSYS Joints stiffness/damping/coefficient of friction and other joint properties are stored in Femap and
are not shared with Nastran joint properties.

NASTRAN and ANSYS Joint Types and their Free DOFs

NASTRAN joints ANSYS joints Free DOFs
Slider Translational Ux
Revolute Revolute Rx
Cyldr Cylindrical Ux, Rx
Screw Screw Ux, Rx
Universal Universal Rx, Rz
Sphere Sphere Rx, Ry, Rz
Fixed Weld
Sliunv General Ux, Rx, Rz
General any
Convel ?
Point-on-plane, Ux, Uy, Rx, Ry, Rz [U]
[Orient]

ANSYS does not support the Nastran Constant Velocity Joint.
ANSYS offers a General Joint that Nastran does not support.

In the Define Kinematic Joint dialog, you select a Joint Type, the two nodes linking the two bodies,
and two coordinate systems defined for the two nodes that represent the joint orientation. With the
11..General Joint Type for ANSYS, you check the Relative DOF check boxes to activate the joint degrees
of freedoms constrained by the joint. With other types of joints, the Relative DOF check boxes are set
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UserInterface _

automatically according to the joint mechanics and cannot be changed. The other joint properties can
be set in the Joint Properties dialog.

Define Kinematic Joint

X

o[t | Title[ sec

T

v 25 ]

Property Values

Joint Definition

User Interface

Joint Type v] | Nodes [dd I J
Relative DOF ™ Y hvd Joint CSys at Node 1 A
CIrx [ArY MRz Joint CSys at Node 2 | 0..Global Rectan; | [}
X

Joint Properties \

Simcenter Nastran ANSYS
Joint Control
[ Control Node (G3)
Joint Properties
Translational (KT)
Rotational (KR)
Coefficient (CF)
Tightening Force (FR0)
Length Radius (LR)
Length X (LX)
Length Y (LY)
Length Z (L2)
(O Reg. Stiffness (KCF)
(®) Reg. Velocity (TOL)
Liberation Length (LIBL)
Pitch (PITCH)

DOF Option (OPT)

NI |

0..Lagrangian Mul ~

Translational Spring Properties

Translational (K1T)

Force vs. Disp (KITTID)
Scale Factor (SK1TTID)

Rotational Spring Properties

Rotational (KIR)
Torque vs. Disp (KIRTID)
Scale Factor (SKIRTID)
Translational Damping Properties

Translational (B1T)

Force vs. Vel (B1TTID)
Scale Factor (SB1TTID)

Rotational Damping Properties

Torque vs. Vel (BIRTID)
Scale Factor (SBIRTID)

Cancel

API Selection Tools in Entity Selection Pick Menu

Added a capability similar to the Custom and User Tools menus into the Standard Selection dialog so that
it is possible to update or make selections with custom API tools.

A submenu API Selection Tools is added to the Pick menu that allows you to populate the menu with

custom API tools.

B! Entity Selection - Select Point(s) to Move To Coordinate

@Add  ORemove (O Exclude

CE— L
or

Group

Select Al
Previous

More

? X
B Q@
Delete & Normal
Method A ( % Query
& Front

Combined Curves

P P

Copy as List
[B Paste
87l send to Excel

API Selection Tools

4IF

B Add Tools..
& Tools Directory...
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_ 17. What's New - version 2022.2

Note:

The default Tools Directory is APISelect under the Femap install if not set manually. It can be set in
the Tools Directory popup or in Library/Sartup tab of the File - Preferences command.

API Selection Guidelines
There are some restrictions on APIs used for Selection and care must be taken to follow these guidelines:

* Every selection tool API must call feStartSelectionTool ( ) and should always check the entity
type being selected. It should always abort if it does not support the entity type being selected. This
call should be one of the first API calls that you make. It must come before any calls that would display
another selection dialog.

* A Selection APl may display dialog boxes, including other selection dialogs. If it does display another
selection dialog, the Selection API menu will not be available as only one API can be run at a time.

* You should not add APIs to the Selection API directory that are not intended simply to update the
selection process.

* Care should be taken not to update the model database during a Selection API. While all API
functionality is available, results will be unpredictable and potentially damaging if you attempt to
update the model while already in the selection process.

* Either feEndSelectionTool ( ) or feAbortSelectionTool ( ) should be called at the end of
the API ... and they may only be called once after calling feStartSelectionTool ( ).

Paramaters Dialog

Updated the Tools = Parameters command's Model Parameters dialog to include the Design
Equation option with NextID and Increment fields.

New From Node/From Element Entity Selection Pick Methods

* Added From Node to the Method” menu of the standard Entity Selection dialog when selecting
points, curves, surfaces, or solids. When used, any point, curve, surface, or solid, respectively, which
has a node associated with the geometric entity will be selected.

* Added From Element to the Method” menu of the standard Entity Selection dialog when selecting
points, curves, surfaces, or solids. When used, any point, curve, surface, or solid, respectively, which
has all nodes of the selected element associated with the geometric entity will be selected.
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Bitmaps for Custom Tools, User Tools, and Selection Tools Menu _

Bitmaps for Custom Tools, User Tools, and Selection Tools Menu

* Enhanced the ability to specify bitmap files for the Custom Tools, User Tools, and the new Selection
Tools menu, and to be able to add icons to the commands. Previously, those bitmaps were limited to
16x16 pixels. Now they can be any size, however 16x16, 24x24 and 32x32 pixels provide the clearest
images depending on the resolutions and Windows Display settings used when running Femap.

Preferences

* Library/Startup tab - Added the Selection Tools Path field to specify the directory where API scripts
can be stored for use with the API Selection Tools submenu of the Pick” menu in the standard Entity
Selection dialog.

API Programming

New and updated APl Objects and Attributes
* Added Ply Material (FePlyMaterial) Object to the API.
* Added title, matlD, thickness, and failuretheory to the Ply Material Object

* Added NasExecNumDmpCPU, NasAeronPARAMgustaero, NasAerodPARAMmach,
NasAerodPARAMqg, and NasMonitorElemEnabled to Analysis Manager Object

* Added NasCaseMonitorElemEnabled to Analysis Case Object
* Added validate to Global Ply Object
* Added JointProp, vJointProp, flag, and vflag to the Joint Object.

* Added OnOfF, vOnOfF, and IncludeOFfPlys to the Layup Object. Also, updated thickness,
vthickness, angle, vangle, matlD, vmatlD, globalply, vglobalply, failuretheory, and
vfai luretheory to work with updated Layup Manager dialog box.

* Added BodyGustOn, BodyGustWG, BodyGustX0, BodyGustVelocityOpt, BodyGustVelocity,
BodyGustAppliedNode, and BodyGustFunction to the Load Set Object.

* Added NumberOfContributions to Monitor Point Object.
New and Updated API Methods
* Added IsGust, GetCorrelateGust, and PutCorrelateGust to the Analysis Manager Object

* Added GetAllArray, GetAllAttrArray, PutAllArray, and PutAllAttrArray to the Curve
Object
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_ 17. What's New - version 2022.2

Added SetReferencedGroups to the Group Object

* Added AddPIyMaterialPly, AddLayupPly, AddMatchedPlys, GetPlylnfo,
GetAllIPlyDefinition, MaterialsUsed, GlobalPlysUsed, and PlyMaterialsUsed to the
Layup Object.

* Added GetAllArray and PutAl lArray to the Material Object.

¢ Added AddManualContribution, GetElemContributions, SetManualContributions,
ClearElemContributions, GetAtlndex, and SetAtlIndex to Monitor Point Object.

* Added GetAllArray, GetFlagArray, PutAllArray, and Put FlagArray to the Property Object

* Added GetAllArray, GetAllAttrArray, PutAllArray, and PutAllAttrArray to the Surface
Object

* Added SetOpenGLTransformationSpace, GetOpenGLTransformationSpace,
CollectorContourLegendText, and Col lectorAddTextContourLegendLocations to User
Defined Graphics Object.

New and Updated Global Variables

* Added Pref_SelectionToolsPath to specify the directory to store API scripts to be used with the
API Selection Tools submenu on the Pick” menu in the standard entity selection dialog box.

The following functions have been added or updated:
* feStartSelectionTool

* feEndSelectionTool

* TeAbortSelectionTool

* feModifyRadialOffsets2

* feModifyOffsetsToRefPt2

* feElementTypeCount

* feElementShapeCount
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18. What's New - version 2022.1 MP1

The following chapters describe new features, changes and enhancements to Femap for version 2022.1
MP1.

* Severeal Geometry Editing tool enhancements.

* New API calls GetSuperElementlDArray and PutSuperElementIDArray added to Node
Object.

Note:

A number of issues have been addressed, please see readme.pdf found in the pdf directory for a
full list of corrections.

Tools

Geometry Editing tool

Updated the Point to Point, Point to Edge, and Edge to Edge options in the Operation section to
use more robust methods to determine and process how a surface is spilt by these operations.

OLE/COM API

Added two new API calls to bulk access and/or update the Superelement ID stored on nodes.
GetSuperElementIDArray and PutSuperElementlIDArray work similarly to the bulk node data
access routines.
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19. What's New - version 2022.1

The following chapters describe new features, changes and enhancements to Femap for version 2022.1:

User Interface

General

* Added a Add to Copied Entity Groups option to the Parameters section in the Copy Option dialog
box for Geometry - Copy/Rotate/Reflect commands for all geometry types.

* Added the Nonstructural Mass Property Values section to the Define Property - BEAM Element Type
dialog box (Model - Property — Beam command). Renamed the Nonstruct Mass/Length option to
Nonstructural Mass/Length, and moved it from Property Values to the new Nonstructural Mass
Property Values section.

* Changed the name of the Autodesk Nastran tab to Simcenter/Autodesk Nastran in the Model -
Property command for Plate element Property Extensions dialog box.

Menu

¢ Added the HexMesh Bodies... command to the Mesh menu. See Hex-Dominant Mesher for more
information.

* Added the Mapped Hex Refine... command to the Mesh = Editiing submenu. See Hex-Dominant
Mesher for more information.

¢ Added the Kinematic Driver... command to the Model = Load submenu. See Kinematic Joints for
more information.

¢ Added the Kinematic Joints... command to the Model = Simulation Entities submenu. See
Kinematic Joints for more information.

¢ Added Kinematic Joint... to the Delete = Model submenu.

* Added Kinematic Joint to the Group menu. The Kinematic Joint... item contains submenu items ID,
Color and Layer.

* Added the new Node\Element Entity Eelection methods to the Group - Node and Group - Element
submenus. See Ul/Usability Features for more information.

* Added Flexible Sliders to the Model = Simulation Entities submenu. See Flexible Sliders for more
information.
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_ 19. What's New - version 2022.1

¢ Added Flexible Slider... to the Delete & Model submenu.

Model Info Tree

* Added the ability to Evaluate Groups from within the Model Info tree. See Ul/Usability Features for
more information.

¢ Added Kinematic Joints to the Simulation Entities branch of the Model Info tree. See Kinematic
Joints for more information.

* Added Flexible Sliders to the Simulation Entities branch of the Model Info tree. See Flexible
Sliders for more information.

Entity Selection

* Added Methods to select nodes and elements on points, curves, and surfaces of solids. See Ul/
Usability Features for more information.

* Added Methods to select nodes and elements on points, curves, and surfaces of solids. See Ul/
Usability Features for more information.

Preferences

* Interfaces tab - Added new settings in the Nastran Options section; Activate OGEOM Parameter,
Results Dest. (Femap or Simcenter) to assist requesting Nastran analysis output to the .op2 file. See
Request Output To .op2 File for more information.

* Color tab - Added a Kinematic Joint item to Entity Colors. See Kinematic Joints for more
information.

* User Interface tab - Added the Help... button. Opens the Help Options dialog box which is used to
select the Femap help source (Online HTML or Local HTML - requires Siemens Documentation Server).
See New Help System for more information.

Hex-Dominant Mesher

Hex-dominant meshing of solid geometry with little to no simplification or subdivision into smaller and
simpler regions has long been desired by the finite element analysis community. Simcenter Femap has
collaborated with other development organizations in the Siemens Simcenter Portfolio in order to offer
this exciting technology to Femap users for the first time for v2022.1.

To accomplish this goal, the hex-dominant mesher first fills a solid volume with as many hexahedral
elements as possible, then fills the remainder of the volume with wedge, pyramid, and tetrahedral
elements, as needed. This process creates high quality elements which can be sent directly to the
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Hex-Dominant Mesher

Simcenter Nastran solver with no additional interaction from the user or manual refinement of the
mesh.

In addition to being able to mesh single parts, the hex-dominant mesher can work on multiple parts to
create a single continuous mesh of the assembly. There are also additional options to control various
aspects of mesh sizing, mesh associativity, and if all elements should be given midside nodes during the
meshing process.

The following two commands are added for Hex-Dominant Hexahedral Meshing.
Automatic Hex-Dominant Meshing of CAD Geometry

Previous versions of Femap provide semi-automatic, but it requires you to split the geometry into
sections so Femap could setup connected mesh sizing and sweepable areas. This can be time
consuming, and is essentially an intuitive process.

Added a HexMesh Bodies... command to the Mesh menu.

Mesh

A Geometry Preparation...
Mesh Control »
Geometry »
Bodies...
Mesh on Mesh...
HexMesh Bodies...

Between... F11

HHE

Region...
Connect »

Transition. Ctrl+F11

The new HexMesh Bodies... command eliminates the need to split the geometry. Selecting the Mesh
- HexMesh Bodies... command will open the Hex-Dominant Automesh Bodies dialog box after the
geometric entities are selected.

Hex-Dominant Automesh Bodies X
Node and Element Options
Node ID | 26304 CSys | 0..Global Rectangular ] ]
Elem ID ‘ 1 \ Property | 1..SOLID Property Mk
Mesh Sizing Mesh Associativity Node Options
Target Element Size | (WHtEEEERIS O All Geometry Midside Nodes
Use Curve Sizing (® Required Geometry Only (®) All Elements
All Sized C (O All But Bricks
@Az G (O Additional Selected Geometry s
(®) Required Curves Only [IMove to Geometry
Size Surface if All Curves Sized [ Additional Geometry by Angle 5 ¥ Max Distortion Angle | 10.
This command maximizes mesh quality by only following and
attaching to geometry based on the options selected. Cancel
Press F1 to learn more.

Constrained nodal locations make it difficult to get an acceptable hex-dominant mesh, so options are
therefore very similar to the Mesh - Bodies... command. You are given a Target Element Size, not an

exact one.

The Mesh Associativity section is where required geometry is associated, or geometry with Loads,
Boundary Conditions, Contact Regions, etc. You can also request associativity on additional entities if

required.
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Node Options control how the Midside Nodes are handled, or the element order and projection to

geometry.

The mesher can take some time to process. When the meshing is finished and the Midside Nodes are

processed, you end up with a Hex-Dominant Mesh.
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will then display statistics in the Messages window. Counts of Hex, Wedge, Pyramid and Tet elements
are listed. Also, listed is the percentage of Hex elements by volume. In the example here, 96% of the

volume is encompassed by hexihedral elements.

(Adding Midside Nodes...
14408 Midside Node(s) Connected.

35089 Hex, 1194 Wedge, 4378 Pyramid, 3842 Tet Elements
jll Mesh is 96% Hex Elements by Volume.

Sl Meshing Time 105 seconds
Ll Total Time 107 seconds

Use the Model Tree to view the mesh elements (Model - Elements - By Shape):

Femap What's New, Simcenter Femap 2412 Series
© 2024 Siemens

19-4



Hex-Dominant Mesher _

Tetre, 10-noded: 3842
Pyramid, 13-noded: 4378
Wedge, 15-noded: 1194
Brick, 8-noded: 24565

Brick, 20-noded: 10524

Tetra, 10-noded: 3842
Pyramid, 13-noded: 43
Wedge, 15-noded: 1194

Using the Check Element Quality command (Tools = Check = Element Quality...) will indicate the
elements pass the Nastran checks.

Check Element Quality X

Femap Simcenter Nastran

Tolerance Tolerance
OQuadskew < [JQuadTaper > |0.5
[OQuadwarp > 0.05 [JQuadiamin <  30.
[JQuad AR > | 100. [JQuadiAMax >  150.

F)

[ ria skew < (10, [OtriaiaMax > | 160,
[Jria AR > | 100. [JtriaEPLR < |05
[CJretra AR > | 100. [retraEPlR < 0.5
[Oretrapets < 0. [JretacPla > 30,
[JHex AR > | 100. [JHexEPLR < |05
[[JHex Deta < |o. [JHex EPIA > |30,

[JHexwarp < 0.707

[Jrenta AR > | 100. [JrentaePlR < 0.5
[JrentaDets < 0. [Jrentaeria >  30.
[CJrentawarp < 0.707
Pyr AR > | 100. P —
Ueyr Oeyr Pyr EPIA 0 1.707555-¢€
[CJryr Dety < 0. Oeyr Pyr Warp 0 0.828558

Pyr DetJ 0 5.27703E-¢€
[Cpyr warp < |0.707

Options
[[JMake Group with Distorted Elements t
[] Check/Fixup Invalid El

I

LA -
il i

0 Elements Failed out of 44503 Checked.

Femap What's New, Simcenter Femap 2412 Series 19-5
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Automatically Refine Hexihedral Meshes

Added a Mapped Hex Refine... command to the Mesh - Editiing submenu.

Mesh
A Geometry Preparation...
Mesh Control

-

Geometry »
Bodies...
Mesh on Mesh...

HexMesh Bodies...

B Between.. F11

H Region..
Connect 4
Transition..  Ctrl+F11
Editing » I Interactive..
Remesh > i split.
Edge/Skin Elements > B Element Refine..
Smooth... FH  edge Split..
Copy » Mapped Hex Refine...
Radial Copy b Rigid Connectivity...
Scale X Cohesive Meshing...
Rotate »

Selecting Mesh - Editiing > Mapped Hex Refine... opens the Mapped Hex Refinement dialog box for
the selected mesh.

Mapped Hex Refinement X

% Hy  [JRepeat Refinement oK Cancel

Pick the hexahedral elements you want to refine, and click OK. The command splits all the hex elements,
and produces a more refined hex mesh in the local area. Checking Repeat Refinement automatically
refines down another layer.

19-6



HexDominant_2022.1.modfem : M... X

mixed Hex-Dominant Meshes.

The Mapped Hex Refine... command is used for traditional Mapped Hexahedral Meshes, not

]
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Note:

Kinematic Joints

Simcenter Femap will begin to provide support for advanced simulation methods, such as flexible body
dynamics, using Simcenter Nastran’s Multi-Step Nonlinear Kinematic solution, SOL 402. As a first step,
Kinematic Joints have been added as Simulation Entities for version 2022.1.

Kinematic Joints allow for structural analyses of assembies containing moving parts. Kinematic Joints
connect two nodes and allow a certain relationship of relative motion or rotation between the two
depending on what type of joint is established. The types of Kinematic joints include revolute, inline,
slider, spherical, cylindrical, and other highly specialized types which can be used for the analysis of
models containing moving parts, such as aerostructures, helicopters, deployable structures in space, gas
turbines, and machine tools. The addition of drive loads as a new load type can be used to enforce
displacements or rotations on kinematic joints.

Femap What's New, Simcenter Femap 2412 Series
© 2024 Siemens
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_ 19. What's New - version 2022.1

To accelerate the process of creating kinematic joints, Kinematic Connections have also been added,
which are a type of entity unique to Femap. Kinematic Connections allow the user to establish how a
kinematic joint will be connected to geometry or existing mesh of the model and are then expanded to
the necessary nodes when Simcenter Nastran input file is exported.

Kinematic joints are found under the Simulation Entities branch in the Model Info tree.
Defining Kinematic Joints

Select the Kinematic Joints element from the Model Info tree, right click, and choose » Kinematic Joint
from the menu - Or select from the main menu: Model - Simulation Entities - » Kinematic Joints....
This opens the Define Kinematic Joint dialog box.

Define Kinematic Joint X
m|1 | it | ot PmpertyID
Property Values Joint Definition
Joint Type [1.Revolute v]  Nodes | Il |
Relative DOF 4 Y Tz [“130int CSys at Node 1 | 0..Global Rectan( ~
RX RY RZ Joint CSys at Node 2 | 0..Global Rectan || AL

You can create various joint types by selecting from the Joint Type drop-down. The options are
1..Revolute, 2..Inline, 3..Slider, 4..Spherical, 5..Cylindrical, 6..Slider-Universal, 7..Fixed, 8..Screw,
9..Universal and 10..Constant Velocity.

The example below, the model has four revolute joints connecting the suspension linkage on the rear of
a mountain bike. This allows you to connect the different pieces of the assembly, and also allows them

to rotate.

[ Model info

A %2 8-
@ Coordinate S!gemj

eometry

g i Design Equati
Kinematic Joints
(@ 1.Untitled
(@ 2.Untitled
@ 3.Untitled
(@) 4.Untitled
Flexible Sliders

T2 Model Info IETES
Ready - Nodes: 340341, Ele

Model2 : Untitied X
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With this model solved, it can be animated to show the deformation of the rear suspension travel.

As the frame articulates, the revolute joints connect the parts of the geometry in the assembly, and
allow the pieces to rotate about the point of the revolute joint.

Defining Kinematic Joint Connections

There has also been the addition of kinematic connections. These kinematic connections speed up the
process of creating kinematic joints.

Select the Kinematic Joints branch from the Model Info tree, right click, and choose = Kinematic
Connection from the menu. This opens the Define Joint Connection dialog box.

Define Joint Connection X

1D | 2002 Title

Type |[3.Slider  ~ ™ [VITY VT2 VIRX [VIRY [V]RZ
Reference Attachment Motion Attachment
(O Points (O Nodes (O Points (O Nodes
(O curves (O Elements (O curves (O Elements
(®) Surfaces (O To Ground (®) Surfaces
2 Surfaces QW 2 Surfaces QW

Orientation 1 Orientation 2
(O None None
@ Csys A CSys | 0..Global Re

Auto - Generates CSys
Location(s)
(OAuto (@ Specify Points

X Y z

Point1 |4 [ |[0375 | o
Point2 |4 [ |[0375 | %

st praprtes. e

For instance, to create a revolute joint on one side of some universal joint geometry, set it To Ground
because it is attached to nothing on the open end. Then connect the motion attachment as a surface.

Femap automatically generates a coordinate system in the axis that is needed, along with the point of
the joint location.
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_ 19. What's New - version 2022.1

Click Joint Properties... (opens the Joint Properties dialog box) to specify some of the more technical
things like translation stiffness - Translation (KT), rotational stiffness - Rotational (KR) and others
depending on the type of joint.

19-10 Femap What's New, Simcenter Femap 2412 Series
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Joint Properties

{Simcenter Nastran| ANSYS
Joint Control
[] Control Node (G3)
Joint Properties
Translational (KT)
Rotational (KR)
Coefficient (CF)
Tightening Force (FR0)
Length Radius (LR)
Length X (LX)
Length Y (LY)
Length Z (L2)
(O Reg. Stiffness (KCF)
(®) Reg. Velocity (TOL)
Liberation Length (LIBL)
Pitch (PITCH)

DOF Option (OPT)

0.
0.
0.
0.

0.
0.

0..Lagrangian Mul ~

Translational Spring Properties

Translational (K1T)
Force vs. Disp (KITTID)
Scale Factor (SK1TTID)
Rotational Spring Properties

Rotational (KIR)
Torque vs. Disp (KIRTID)
Scale Factor (SKIRTID)
Translational Damping Properties

Translational (B1T)
Force vs. Vel (B1TTID)
Scale Factor (SB1TTID)
Rotational Damping Properties

Rotational (B1R)
Torque vs. Vel (BIRTID)
Scale Factor (SBIRTID)

oK Cancel
Joint Properties
Simcenter Nastran | ANSYS]
Reference Lengths/Angles (SECDATA) Locks (SECLOCK)
Minimum Maximum
0 ™ 0 0
0 uy 0 0
0 uz o 0
Phi1 (Ref Angle in Mx-Rx) [ 0. | rx [o. | [o.
0 RY 0 0
0 RZ 0 0
Misc Data (SECJ, TB)
Stops (SECSTOP)
0 Minimum Maximum
CJRx 0. 0.
Stiffness 0. v o o
oK Cancel

On the General tab of the Joint Properties dialog box, you can set some of the Connection Expansion
methods. For instance, select a surface to connect to so you can choose whether it expands out to
0..Nodes on boundary only, 1..Nodes in interior only, or 2.. Nodes on boundary and interior.

For the Nastran expansion - Connection (Nastran) - you select what type of element will connect the

joint to the mesh.

With more kinematic connections added creating a universal joint, the motion can be simulated. First,
the surface of the holes (1) that make up the clevis and a coordinate system with the x-axis (2) oriented
to align with the holes. Secondly and similarly, on the other side of the assembly, the holes (3) are

aligned to the other coordinate system (4). This completes the universal joint.
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Create Loads on Kinematic Joints

To drive the motion of the simulation, a driver load is needed on the revolute joint. The new #
Kinematic Driver... command is used to accomplish this. Select Model - Load - Kinematic Driver...
to start the command. The menu selection opens the Create Loads on Kinematic Joints dialog box.

Create Loads on Kinematic Joints

Load Set 1 Untitled

Definition Coord Sys | 0..Global Rectangular

Title |

SN T —

Force Direction Method
Constant

Torque (®) Magnitude Only
DlsEIa:emenl et N—

Along Curve Data Surface

Normal to Plane

Normal to Surface E7ZE AU

Load
Value Time/Freq Dependence Data Surface
Magnitude | 0. | [0-None |/ %y| | 0.None .

Select the Enforced Rotation load, and enter a Magnitude of 360 degrees (in radians) and apply it to
the joint (click OK).

Managing Kinematic Joints

The right click menu in the Kinematic Joints branch of the Model Info tree has several additional
options.

Note:
The menu is available if you click on the branch and the individual kenematic joints.

The Kinematic Joint Manager menu option opens Kinematic Joint Manager dialog box.
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B! Kinematic Joint Manager

Available Kinematic Joint(s)

[m] X

ID  Tite  Type Behavior

2001 Spherical Joint Spherical

2002 Slider Connection Slider

New Joint

New Connection

Edit Selected...

Expand

Delete...

Delete All...

Copy...

Renumber

Preview

Title Filter

|l

Kinematic Joints _

Here, the Kinematic Joints in the model are listed. You can do some of the same actions mentioned
previously such as creating a New Joint, or a New Connection. Edit kinematic joints by clicking Edit
Selected... (opens the Define Joint Connection dialog box). You can delete the selected kinematic joint
(click Delete...) or delete all the kinematic joints in the model (click Delete All...). There are also options
to Expand, Copy..., Renumber and Preview the kinematic joints in the model. Finally, if you have a long
list of kinematic joints, you have the option to filter by title (enter text into the Title Filter field).

The List menu option lists information on all the kinematic joints in the Messages pane. For example:

1D
Title
Type Node 1 Node 2 CSys 1 CSys2
2001
Spherical
Spherical 2301 2302 0 0
1D
Title
Type Attach Attach 2 CSys 1 CSys2
2000
Revolute
Revolute Surfaces Nodes 0 0
2002
Slider
Slider Surfaces Surfaces 0 0

The Color and Layer options are used to manipulate the kinematic joints display and layer assignment.

They open the Color Pallete and Select Layer dialog boxes.
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The Copy, Edit, Delete and Renumber menu options act in the same way as their counterparts in the
Kinematic Joint Manager.

Flexible Sliders

Simcenter Femap's support for kinematic analysis of mechanical systems is enhanced with the addition
of Flexible Sliders simulation entities in version 2022.1. Flexible Sliders allow analyses to accurately
simulate the deformation of curvilinear tracks as assembly components are displaced along them.

This capability includes several parameters for customization such as different slider types, driver loads,
and additional friction options. The available slider types allow different constraints for relative rotation
of the nodes sliding along the track. This includes spherical, prismatic, cylindrical, and universal types.
For driver loads, Flexible Sliders can be driven with both external load sets, and forces/displacements
applied directly to a specified driver node. Furthermore, for friction, available types include options for
validating motion (no friction), infinite friction, and displacement or velocity dependent frictional forces.

When defining Flexible Sliders in Femap, multiple options are also available for specifying their required
references. Existing group entities can be assigned to the Flexible Sliders to define the nodes to be
displaced along the track, or the beam elements making up the track. In the absence of group entities,
dynamic selection lists can be also be used to assign these entities on-the-fly. After creating the Flexible
Sliders, they can be selectively exported to a SOL 402 analysis with support for specification of single
Flexible Sliders or a union of Flexible Sliders.

In Femap, Flexible Sliders are found in the Simulation Entities branch of the Model Info tree. Or you
can access them from the main menu: Model - Simulation Entities - # Flexible Sliders...

From the Model Info tree, right click on Flexible Sliders, and select New from the menu. This selection
opens the NASTRAN Flexible Slider dialog box which is where you define the parameters for the Flexible
Slider Joint.

NASTRAN Flexible Slider X
D[3 | Titie [
Slider Type 0..Spherical ~ | []Projection Alignment

Driver Load Friction

Driver Type Option 0..No Friction

Driver Node 0 Coefficient o
Load 0 Reg. Velodty 0.
Table 0..None Reg. Stiffness 0.

Displacement Entities

Node List Select...
Sensor Node 0
Slider Trajectory
Beam List Select...
[]Beam Limit 0
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There are four Flexible Slider Types: 0..Spherical, 1..Cylindrical, 2..Prismatic, and 3..Universal. The
Driver Load sections contains Driver Types which include 1..Force and 2..Displacement. The The
Friction section has an Option drop-down with several friction parameters.

The Displacement Entities section allows you select the nodes you want to displace along the flexible
slider joint. Select either the from the Node Group driop-down or create a dynamic selection list of the
nodes (Node List = Select...).

The Slider Trajectory section is where you define the beam elements that comprise the flexible and
curvilinear track. Select either the from the Beam Group driop-down or create a dynamic selection list of
the beams (Beams List = Select...).

When the Flexible Slider is defined, you can export it to an Analysis Set. Select Model = Analysis.....
Then in the Analysis Set Manager, expand the tree structure, expand the Flexible Sliders branch, and
click on the Flexible Slider.

W' Analysis Set Manager (Active: 1..beam_flexslider_s-. =] X

r_s-402prif.dat

Export

- GEOMCHECK o
- MODELCHECK S)a il

/- Global Strategy Parameters

=) Flexible Siders MultiSet...
C

4 Global Réxlestsod Conditions it
- Case : 1..Untite Delete

B Select Flexible Slider(s) X

% ) [ R %
D Tte  Type

2 Untitled Prismatic

¥R A 2B

oK Cancel

After the analysis is successful, and post processing is completed, the analysis study can be animated
showing deformation and stresses in both the flexible path and the car body.

In the animation, the track deforms as the car travels along it.
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Analysis Program Interfaces

In Simcenter Femap’s ongoing mission to provide support for functionality available in Simcenter
Nastran, as well as other Nastran solvers, a number of enhancements have been made for version
2022.1. These include:

* Simcenter Nastran - Added the ability to request Simcenter Nastran to produce an output file, in
particular an .op2 file, in a format which can then be used by, Femap, and other applications in the
Siemens Simcenter Portfolio, including Simcenter 3D, and other commercially available pre and post
processors. See Request Output To .op2 File for more information.

* Simcenter Nastran - Added support for Tension-Only Quadrilateral Shell Elements, which have
been added to the Multi-Step Nonlinear solution sequence, SOL 401, for Simcenter Nastran. See
Support for Tension-Only Quadrilateral Shell Elements for more information.
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Request Output To .op2 File _

* Simcenter Nastran - Added support for a new way to specify control options for the Dynamic Design
Analysis Method, often called DDAM. See New Methodology for Control Option Specification in
the Dynamic Design Analysis Method (DDAM) for more information.

* Simcenter Nastran - Added new Solution Monitor options for monitoring analyses. See Nastran
Solution Monitor for more information.

For details, see Section 8, “Analysis Program Interfaces” in the Femap User Guide.

Request Output To .op2 File

First, it is now possible to instruct Nastran to create an output file, in particular an .op2 file, which can be
used by other applications in the Siemens DI Software Simcenter Portfolio, including Simcenter 3D, from
within the Femap User Interface via the Analysis Set Manager. In addition, there is also a preference
which can be set to have this be the default behavior.

To have Femap request output be placed into the .op2 file in this format, use the Analysis Set Manager
command (Model - Analysis...) and select Output Requests from the tree structure.

7 Analysis Set Manager (Active: 1..new) O X

= Analysis Set : 1..new
Solver : Simcenter Nastran
Type : Static Analyze Multiple
Integrated Solver : Simcenter Nastran
Options
[} Global Requests and Conditions
Subitle : Adive...
Label : =
External Superelement Creation Preview Input
Direct Matrix Input
Boundary Conditions o —
=

No Cases Defined Copy

Analyze

Export

Delete

Renumber

Load...

Save...

New.

Edit...

Click Edit... to open the Nastran Output Requests dialog box. Select Simcenter in the Results
Destination section. That is all that is needed.
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NASTRAN Output Requests X
Nodal
Displacement 0..Full Model ~ | []velocity 0..Full Model

Applied Load 0..Full Model ~ | [[] Acceleration 0..Full Model
[V] Constraint Force 0..Full Model v Kinetic Energy 0..Full Model

["]Equation Force 0..Full Model Temperature 0..Full Model

[]Force Balance 0..Full Model

Elemental

[]Force Heat Flux 0..Full Model

[]stress Enthalpy 0..Full Model

[]Total Strain 0..Full Model Enthalpy Rate 0..Full Model

[ Elastic Strain 0..Full Model Temperature 0..Full Model

[[]Thermal Strain 0..Full Model Kinetic Energy 0..Full Model
Fiber Curvature Energy Loss 0..Full Model

[]strain Energy 0..Full Model Fluid Pressure 0..Full Model

Contact

Customization

Element Comer Results Results Destination (i

2..PostProcess Only -
OFemap @ Si%cemer oK

Magnitude/Phase Real/Imaginary  Echo Model \ Cancel
Relative Enforced Motion Results |:|

Nastran now knows to produce this type of output by having PARAM,POST set to a value of -2 in the
input file.

7 Preview Analysis Input File O X

<1< 2 ><¢ 3 >< 4 >< 5 > B > 7 > 8 > 9 >< 10 >
SOL_SESTATIC
CEND

TITLE - new
ECHO - NONE §
DISPLACEMENT (PLOT) = ALL Find l:l &
SPCFORCE (PLOT) = ALL
OLOAD (PLOT) - ALL
FORCE (PLOT,CORNER) = ALL
STRESS (PLOT,CORNER) = ALL

BEGIN BULK

Written by : Femap
.0

0. 0. 0. 0. 0. 1.+FEMAPC1
1. .
0. 0. 0. 0. 0. 1.+FEMAPC2 [ Edit Preview
1.

$ Femaj : Joint Connection Orientation CSys

CORDZR 0 -4. 1.33-15 s =8, L.F13 .25+ Analyze

+ -4, 1.33-15  1.25

$ Femap Property 1 : SOLID Property

PSOLID Export

S Femap Material 1 : AIST 4340 Steel

MAT1 . .327.3315-4  6.6-6 70.

+ 215000. 240000. 156000.

MAT4 14.8

GRID 1 0-3.55279-.894427 .25 o v

You can also set Femap to always create .op2 files using PARAM,POST,-2 with the File - Preferences

command. In the Preferences dialog box, choose the Interfaces tab, and set the Results Destination
option to Simcenter.

Some pre and post processors that can read .op2 files created using PARAM,POST,-1, which is the
Femap default, require that the model information also be in the .op2 file, which is done by setting
PARAM,OGEOM to a value of YES. By turning on the Activate OGEOM Parameter option on this same
tab, all newly created Analysis Sets will have the OGEOM option turned on automatically.

Support for Tension-Only Quadrilateral Shell Elements

Support for Tension-Only Quadrilateral Shell Elements is added in Simcenter Nastran’s Multi-Step
Nonlinear solution sequence, SOL 401. The Tension-Only Quad will behave like a typical shell element
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Support for Tension-Only Quadrilateral Shell Elements

instead of behaving like a shear panel element based on component direction and a compression
allowable, both specified by the user, which creates a PSHLPNL entry in the Nastran Input File.

Once the conversion has occurred, the element will continue to act as a shear panel for each
Sequentially Dependent subcase following an initial Sequentially Independent subcase. Also, it is now
possible to specify a parameter which controls if the tension-only capabilities should be considered for a
particular analysis.

In Femap, the behavior of Tension-Only Quad elements is controlled by specifying Property Extensions
which are available when defining a Plate Property. Select the Model - Property... command making
sure the Elem/Property Type... is set to Plate. Choose the Simcenter/Autodesk Nastran tab, and then
specify which component direction of use for every quad element referencing that property, such as Use
X Membrane Stress, Use Minimum Principal Stress, etc, along with a Compression Allowable value
to determine when a shell element will start to behave like a shear panel.

|2 | it | Material [ 1. AIST 4340 Steel | 5,

iy r - |8
Property Extensions X
Property Values
Thicknesses, Tavg or 1 [0.__| ¥
MSC Nastran Simcenter/Autodesk Nastran
blank or T2 | 0.
General

blank or T3 | 0. _ _ ~
blank or T4 | 0. 0..Standard Tension/Compression

1..Use Membrane X Stress
2..Use Membrane Y Stress
3..Use Minimum Principal Stress
4..Standard Shear Panel

5..Use X Stress in Material CSys
6..Use Y Stress in Material CSys

Compression Allowable
Nonstructural mass/area | 0-

Shell Type After Reversid

Stress Recovery ( Default=T/2 ) Shear Panel
[]Top Fiber 0

["]Bottom Fiber 0

Tension Only

0
0
0
0
X Compression Factor

Y Compression Factor

et Conce

Once converted, the element retains shear panel behavior for the remainder of any sequentially
independent subcase and any sequentially dependent subcases which follow.

After the Property Extensions are specified, the TENSOQD parameter can be specified in the Analysis
Set Manager to control the behavior of Tension-Only Quads. Select the Analysis Set Manager
command (Model - Analysis...), select Bulk Data from the tree structure, and click Edit... to open
the Nastran Bulk Data Options dialog box.

By default, the ability to have shell elements convert to shear panel elements is active but can be
deactivated by turning on TENSOQD and setting it to Tension-only Quad behaves as shell. In addition,
any time Tension-Only Quad Property Extensions are defined, the ESHLPNL entry is automatically added
to Case Control of the Simcenter Nastran Input File.
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NASTRAN Bulk Data Options X
Portion of Model to Write | 0--Entire Model v]
PARAM PARAM
AUTOSPC 0..Eigenvalue ~ ALPHAL 0
[wrmass i ALPHA2 0
KEROT 100. o
[ JMAXRATIO 10000000,
Format
[CInDamP 0.01
O (® Small Field
INREL -1..0n
(O Large Field (CSys, Material, Prop)
BOLTFACT
U CLonnooy O Large Field (Csys, Node)
[CJENFMOTN 0..Constraint Mode O Large Feld (Al But Elements)
SWPANGLE 0 O Large Field
MGRID 0 Translator Options
E ] Al Plates as QUADR/TRIAR
MATNL [ Skip Beam/Bar Cross Sections
[VITENsOQD [ 1Gaps as Contact 0..Default

-1..Invoke conversion behavior

oads using LOADSET/LSEQ

W | L. Tension-only Quad l‘ihaves as shell
[Jwrite All Static Load/BC Sets

[JLeDIsp [ DDRMM off

e JMopacc Rigid Elem. Method [ 2.LINEAR v
[1PRGPST [C]RESVEC Manual Control
[Joceom On Off [ skip Standard Bulk Data
[]sRcomps [JRESVINER [JEnd Text at End of File Outside Bulk
[CINOFISR [JenTASET
Deanour = — Start Text (Off) End Text (Off)

prev.. o Conce

In addition, any time Tension-Only Quad Property Extensions have been defined, the ESHLPNL entry will
automatically be added to Case Control of the Simcenter Nastran Input File.

B Preview Analysis Input File o X

< 1 ae 2 ¢ 3 e 4 e B ac B a0 7 o0 B ol 9 ¢ 10
INIT MASTER(S) ~
NASTRAN SYSTEM(442)=2 SYSTEM(319)=1

ID TensionOnly40lAirframe, FEMAP

SOL NLSTEP

Find &

ANALYSIS = STATICS
SEQDEP =
RIGID = AUTO

TITLE = Simcenter Nastran Multi-Step NL Analysis Set
ECHO = NONE

DISPLACEMENT(PLOT) = ALL

SPCFORCE(PLOT) = ALL

OLOAD(PLOT) = ALL

FORCE(PLOT, CORNER) = ALL

STRESS(PLOT, CORNER) = ALL
JESHLPNL(PLOT) = YES|

SPC = 11

MPC = 13040002
LOAD = 12
NLCNTL = 1

TSTEP = 1 1
BEGIN BULK
s

[JEdit Preview

Vritten by : Femap
Version 1 2022.1.0
Translator : Sincenter Nastran Analyze

From Model : C:\2022.1 Stuff\Tension-Only Quad\TensionOnly40lAirframe\Tensic
ate Wed Nov 24 13:05:17 2021
Output To : C:\2022.1 Stuff\Tension-Only Quad\TensionOnly401Airframe\ Export

s
PARAM, POST, -2 o

voooooe

Once the analysis is completed, it is easy to visualize which elements wre converted to Shear Panel
Elements by displaying Shear Panel Results. After looking at the shear panel results, it is also possible to
look at the shell element results to see which elements were not converted to Shear Panel Elements.

New Methodology for Control Option Specification in the Dynamic Design
Analysis Method (DDAM)

support was added for entries in Simcenter Nastran which offer a streamlined approach to specify
control options for the Dynamic Design Analysis Method (DDAM). DDAM is a three step process which
runs a modal analysis, sends needed results and other inputs specified by the user to the NAVSHOCK
Fortran application, then creates Summed Modal Results during the final step.
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New Methodology for Control Option Specification in the Dynamic Design Analysis Method (DDAM) _

The Dynamic Design Analysis Method, often called DDAM, is added to Simcenter Femap. DDAM is
performed in 3 steps.

1. Simcenter Nastran performs a modal analysis on the structure to calculate the modal participation
factors and modal effective mass for each mode.

2. The Naval Shock Analysis FORTRAN program, NAVSHOCK, uses the modal effective masses and
natural frequencies calculated by Nastran along with user inputs to compute shock design
accelerations.

3. Simcenter Nastran uses the shock design accelerations along with the modal participation factors
and natural frequencies to compute the shock response of the structure.

The first thing needed within in Femap to run a DDAM Analysis is an Analysis Set specified to run a
Normal Modes/Eigenvalue solution. Select the Model - Analysis... command, and click New... in the
Analysis Set Manager dialog box. In the Analysis Set dialog box, select 2..Normal Modes/Eigenvalue
from the Analysis Type drop-down.

7 Analysis Set X

(®) Integrated Solver 0..Desktop

(O Linked Solver

Once that is specified, almost everything else is controlled via the NASTRAN DDAM Solution Options
dialog box. Click OK to create the new Analysis Set. Then in the Analysis Set Manager, choose DDAM
Options from the tree structure, and click Edit...

The first thing you want to do is to check the Enable DDAM Analysis option. Currently, if you choose
the DDAM option in the Spectrum/Coefficient Options section, Femap runs DDAM using the legacy
method. This method entails creation of multiple external files. All the options in the NASTRAN DDAM
Solution Options dialog box are written to a control file which is then sent to the NAVSHOCK program.
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NASTRAN DDAM Solution Options X
Enable DDAM Analysis [“]Include Path in All Filenames
Spectrum / Coefficient Options
(O Non-DDAM Spectrum Analysis (O Specify Coefficients Specify Coefficients.
(O DDAM (O Coefficients from External File
(® DDAMCTR/SPDIR (®) Use Built-In Coefficients
0
Location Equipment Coefficient Type Equation Type
(® Surface (Slecs (®Elastic DDS-072
(O Submerged Ol (O Elastic / Plastic NRL 1396
O shell
Cutoffs Axis Orlentation
1ty Fore/At  @x Oy Oz

Minimum Acceleration (Gs)

Vertical Ox Oy @z

B Unit Conversion
i 1.
Excitation Acceleration
0 Mode Selection

Output CSys | 0..Global Rectangular ~]  Selection Method
Conce

To use the new methodology, choose the DDAMCTR/SPDIR option, and instead of all the options being
written to an external file, they are written to two Nastran entries which are included in the Nastran
Input File. Back in the Analysis Set Manager dialog box, click Preview Input to see the values are there
for those Nastran entries.

| Preview Analysis Input File O X

¢ 2 ><¢ 3 >< 4 >< 5 > B > 7 > B > 3 >< 10

19616 1761 2295 2300 19634 2290 2295 1763+ o
19731 2289 1683 1684 19827 2287 1686 2286+

20051 2290 1662 2269 20096 1693 2297 1692+

20225 2299 2295 2294 15624 1707 1706 1710+ §

15631 1710 1708 1707 16437 1710 1690 1689+ Find [:::::::::::::] (o=
16533 1701 1702 1698 16782 1696 1678 1677+
16934 1688 1711 1710 17004 1680 1679 1698+
17031 1681 1680 1682 17061 1708 1710 1711+
17074 1696 1695 1700 17090 1678 1698 1679+
17100 1702 1684 1683 17115 1690 1692 1691+
17136 1708 1685 1684 17192 1702 1683  16@2+
17653 1686 1688 1687 17825 1707 1708 1704+
17857 1702 1705 1684 18030 1703 1700 1694+
18158 1702 1704 1705 18205 1704 1702 1701+
16207 1700 1701 1698 18209 1688 1710 1689+
16244 1700 1704 1701 18247 1704 1708 1705+
16253 1708 1684 1705 18625 1706 1707 1704+
18631 1696 1697 1678 18641 1697 1700 1698+
18655 1708 1686 1685 18658 1711 1686 1708+
18661 1711 1688 1686 19179 1699 1702 1682+
19190 1710 1709 1690 19203 1694 1693 1706+
19307 1697 1698 1678 19303 1696 1700 1697+
19312 1700 1695 1694 19423 1699 1680 1698+
19436 1709 1710 1706 19438 1703 1694 1706+
19439 1699 1682 1680 19564 1698 1702 1699+
19593 1706 1704 1703 19595 1692 1706 1693+

[ I U U U ) N

g Twe T T D AEE o TR A [ Edit Preview
$ Femap Conmection Property 1 : Untitled

BCTPARM 108 PENTYP 1 INIPENE 2 SHLTHK i

$ Femap Connmector 108 : Region 1-2 Analyze
BCTSET 108 2 1 ol 4.384234 +

+ 2 3 o 4.384234

SELMODE CUTOFF 12. Export
DDAMCTR SURF  DECK ELASTIC 12. i, 1.+

+ X z 0

SPDIR 123
| v

Once the DDAM Analysis is complete, three output sets in the Model Info can be explored. They are the
Summed Modal Response in the X, Y, and Z directions, respectively.
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Model Info 1 x
=% 4
A Coordinate Systems
B Geometry
&, Connections
A Model
9% Aero Model
{2) Simulation Entities
= 2, Analyses
24, 1..Glued Contact
%, 2.newa
&2 Results
= {5 Analysis Study
1..Glued Contact
2.Glued Contact
-
$3) 3..Summed Modal X Respons:
&3 4.Summed Modal Y Respon:
&3 5.Summed Modal Z Response
2] All Results
Views
& Groups
£ Layers

[3 Selection List

g Model Info I I B G ]

Nastran Solution Monitor

The Simcenter Nastran Solution Monitor can now be accessed by Simcenter Femap 2022.1, and allows
you to view the results of an analysis and/or review curated output from Simcenter Nastran including
information, warning, and error messages recovered directly from Nastran while the analysis is running
or after it has been completed.

The Solution Monitor is most helpful when used to monitor Simcenter Nastran’s Multistep Structural or
Multistep Nonlinear Kinematic Solutions Sequences, SOL 401 and SOL 402, thus is the default for those

types of analysis. It can also be invoked for other types of analysis by selecting the appropriate option for
Solution Monitor when specifying Executive and Solution Options in the Analysis Set Manager.

The reason the solution monitor is so valuable when using SOL 401 or SOL 402 is it provides information
such as the time increment and iterations for each step, convergence criteria, cumulative number of
iterations, energy evolution, contact/material status, number of nodes in contact, damaged elements,
creep elements, and elements which have experienced plastic deformation. Knowing this type of
information during a multistep solve can be used to determine if the solution is properly converging

and should be allowed to continue or is diverging and various options and/or model setup choices
should be reevaluated.

You can access the new Solution Monitor. First open the Analysis Manager dialog box (Model -
Anslysis...), choose Executive/Solution from the tree structure, and click Edit....

Then in the NASTRAN Executive and Solution Options dialog box, choose 2..Launch SimcenterNastran's
Solution Monitor from the new Solution Monitor drop-down list.
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NASTRAN Executive and Solution Options X
Solver
Direct Output To. | =]

Base Filename for Analyze (Blank to Match Model) | |
Executive Control MSC/MD Nastran Version

Pobemmo [ ] Ver 2001 Ver 2004 or later
Solution Override l:l Previous Versions

Max Time (in minutes) |:|

Solution Options

Iterative Solver 0..0ff v
[_INumber of Processors
Extended Error Messages

Solver Memory (MB 0=Auto) D

D..DCMP, FRRD1

an's Solution Monitor

No Extended Solution Status Monitoring
__Generate Monitor files for FEMAP's Solution Monitor

2..Launch Simcenter Na: Solution Monitor

Solution Monitor

Restart Control

[]save Databases for Restart

[C]Restart Previous Analysis Read Only Restart
From
Version Starting Subcase

Manual Control
[ skip Standard Executive Control | Start Text (Off) | | End / DMAP Text (OF) |

[ prev.. [ Net. | | scmtchfils. | | ok || ol |

Click OK, and then click Analyze in the Analysis Set Manager dialog box. The Simcenter Nastran
Analysis Monitor panel appears docked next to the Model Info panel.

B Simcenter Femap with Nastran - [A_arm_analysis_Simcenter_nastran_solution_monitor.modfem] - [Untitled] = o 5

LIRS Untitled X

Status : Active =4 a2 4

Num Queued 1 Active Set: 1
B § Coordinate Systems|
Job Name : Simcenter Nastran Multi-Step NL KI
' Geometry

Model Name : C:\Users\cOurwn\Documents\2022. ® ‘ Connections
Elapsed Time : 00:00:00 & FH Model
®iog & ¥% Aero Model
Ofos @ (2 simulation Entities
Ofos [ £}, Analyses
i {52 Results

< >
1 Load Set(s) Translated.

U lizres MmEties 1 Constraint Set(s) Translated.
[ Auto Load Results Selected 5 Property(s) Translated.
Cony | 2 Material(s) Translated.

143186 Node(s) Translated.
" - . 88971 Element(s) Translated.
> Meshing ostProcessing el solve Using integrated Solver.

[ widob | |clear queue | | Lond Resils |

When the analysis starts, the Solution Monitor appears indicating the solver has started.
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Nastran Solution Monitor

8 simcenter Fe g
File  Tools ’ i i o
D DEII@?’IGEI‘.EH B3 Solution Monitor - u} % s

BOEBLEEEEE ®w e | v .i|@ 8 & ) O [F - | i ¢ Custom Tools @B ser Toos

Abort Stop | Graphs  Info | Inspect Keep Open

th Nastran - [A_arm_ana

St Actie Simcenter Nastran
Num Queved 1 Ative Set: 1)

¥

™ 0CT 18, 2021
x

Job Name : Simcenter Nastran Multi-Step

Model Name : C:\Users\cOurwn\Documents\2

Elapsed Time : 00:00:10
@og
Ofos
Ofos

Sincenter Nastran started HNon Nov
13:37:52 Beginning Analysis

*Intel64 Family 6 Model 158 Stepp
*
*MODEL Intel(R) Core(TM) i7-7920H
*

Windows 10

Compiled for X86-64

KR K R K K X K K K K X K K X

KK K K K K K K K K X X M
K K K K K K K K K X X M
KK K K K K K K K X X M

*
*
*
*

13:37:52 Simcenter NASTRAN Autho: N

FETE:Y -7 S ———— %

13

13

37:52 Model: Intel(R) Core(TH

3 g;gg gg:h‘}naéazntiésl Family
indovs ana -

138y ot SOLUTION MONITOR FLAG = 2

13:37:52 License File(s): 28000@1)| *** USER INFORMATION MESSAGE 4109 (OUTPX2)

15:397463 The! FRMiP,dii Search/oH THE LABEL IS NX2022.1 FOR FORTRAN UNIT 12

13:37:52 Found the FEMAP authorij (MAXIMUM SIZE OF FORTRAN RECORDS WRITTEN = 7 WORDS.) > W

13:37:52 Loading FENAF Authorizey (NUMBER OF FORTRAN RECORDS WRITTEN = 8 RECORDS. ) -

13:37:84 Sincenter NASTRAN Autho (TOTAL DATA WRITTEN FOR[}TAPE LABEL = 17 WORDS..)

KKK K K K K K K K K K K X K X

13:37:54 License for module Since
Anr STARTING SOLVER

) "
13:37:54 Loading Shaved Librexy (| ann (HECK THE ~ SOL402 TAB FOR MORE INFORMATION DURING THE COMPUTATION

Starting viever with UGII_THG_DIR =

Starting monitor viever at C:\Prog
13:37:56 Viewer API version is w— - ——
13:37:56 Viewver API minor versioy Initializing... 00 min 10 sec
37:56 Monitor Version Info

13:37:56 Simcenter NASTRAN Authoriz
13137186 ——mmm e
13:37:56 License for module Sincent

Program : c:\program files\siemens\{
Argunents: USE_LMS=41551204
v

< >
T Load Set(s) Translated. ~
Tty exiies 1 Constraint Set(s) Translated.
[ Auto Load Resuts 5 Property(s) Translated.
Cop elecd 2 Material(s) Translated.
143186 Node(s) Translated.

88971 Element(s) Translated.
> Tg Model Info s Solve Using Integrated Solver. bt

[ winob | [clear queve | | Losd Resus

In this example, the analysis is a 402 solution, so there is a SOL402 tab included. This shows the
different time steps requested, and the analysis and iterations it takes for each step. As the monitor
goes through and dgets ready to prepare the time steps, you will see a message —-- Sending mesh
to the Solution Control Monitor —--. Click the SC Monitor icon on the toolbar to open the
Solution Control Monitor to preview the model mesh.

& solution Control Monitor (SC Monitor) - a_arm_analysis_simcenter_nastran_solution_monitor-004_ — a X
PostView | SimControls | 4]
~Resuts ———————————
Result Typi  [None (Mesh only) ¥
Min Max
™ Set Rangd N
View Sectic No Clipping R
Plane ExCylCz
™ Reverse Direct
Offset

Display =

™ Results Pro
Value -

XYz -

D -

—View Options

Export Ima g‘
[ Apply Anti-aliasin

Orient View L"_x,h_yl §|

™ Show Annotat X
@ perspecti] TFi|
“Mesh Display—————————— %
Entity [None = 4
Color = I E
Red Green  Blue

=

[” Show Edges
[ Show Global Wirefrar

Femap What's New, Simcenter Femap 2412 Series 19-25
© 2024 Siemens



19. What's New - version 2022.1

When the analysis is complete, you can review Results on the Post View tab of the Solution Control
Monitor. The Result Type drop-down includes result types such as Displacement and Displacement
Magnitude. The View Options section contains view orientation options and an Export Image
command to capture the preview in an image file.

The time steps are displayed showing information about each iteration. The next time step begins after

the message — Time step accepted —-.
Solution Monitor - [] - a_arm_analysis_simcenter_nastran_solution_monitor-004_ - a X
P Y .38 @ B = )

Stop GetResults | Graphs  SCMonitor | Inspect Keep Open

Simcenter Nastran SOL402

Info : Disk space report for device "C:
Value : DISKFREE = 171038.531 : Free disk space (Mb).
Value : DISKREQUIRED = 283.000 : Required disk space (Mb).
Begin : 2/ 5 : PREPARATION TO COMPUTATION
Begin : 3/ 5 : RESPONSE COMPUTATION OF SUBCASE NR @
Begin : 4/ 5 : RESPONSE COMPUTATION OF SUBCASE NR 1
TIME STEP NR 1 (TIME= 2.500000000E-01)
Time 2.500E-01 / 1.000E+00 H 2.500E-01
Time 2.500E-01 / 1.000E+00 H 2.500E-01 Iteration: 1,0 NR TESF 9.6580E-01 TESE 1.0000E+00
Time 2.500E-01 / 1.000E+00 H 2.500E-01 Iteration: 2,0 NR TESF 9.9620E-01 TESE 1.3241E+00
Time 2.500E-01 / 1.000E+00 H 2.500E-01 3,0 NR TESF 5.1192E-01 TESE 3.1508E-02
Time  2.500E-01 / 1.000E+00 H 2.500E-01 4,0 NR TESF 5.0718E-01 TESE 1.4768E-02
Time 2.500E-01 / 1.000E+00 H 2.500E-01 5,0 NR TESF 3.8341E-01 TESE 1.6074E-02
Time 2.500E-01 / 1.000E+00 H 2.500E-01 6,0 NR TESF 4.0212E-01 TESE 2.6238E-02
Time 2.500E-01 / 1.000E+00 H 2.500E-01 70@ NR TESF 7.6661E-01 TESE 3.1234E-01
Time 2.500E-01 / 1.000E+00 H 2.500E-01 8,0 NR TESF 4.9807E-02 TESE 1.5975E-03
Time 2.500E-01 / 1.000E+00 H 2.500E-01 9,0 NR TESF 5.9709E-03 TESE 4.9530E-04
Time 2.500E-01 / 1.000E+00 H 2.500E-01 09,0 NR TESF 5.8568E-06 TESE 1.2958E-06
—————————————— Time step accepted --------------
TIME STEP NR 2 (TIME= 3.750000000E-01)
Time 3.750E-01 / 1.000E+00 H 1.250E-01
Time 3.750E-01 / 1.000E+00 H 1.250E-01 Iteration: 1,0 NR TESF 1.4598E-02 TESE 1.0000E+00

Initialzing... 03 min 42 sec

The time steps continue until the analysis is completed. The total number of time steps is displayed at
the bottom of the Solution Monitor.

B3 Solution Monitor - [] - a_arm_analysis_simcenter_nastran_solution_monitor-004_ - ] X

Y. 3 | @ 8 & )

Graphs  SCMonitor | Inspect Keep Open

Simcenter Nastran SOL402

NR TESF 1.4302E-03 TESE 6.8820E-05
NR TESF 1.3223E-06 TESE 1.1123E-08

Time 5.000E-01 / 1.000E+00 H 1.250E-01 Iterat
Time 5.000E-01 / 1.000E+00 H 1.250E-01 Iteration:
-------------- Time step accepted --------------
TIME STEP NR 4 (TIME= 7.500000000E-01)
Time .500E-01 / 1.000E+00 H 2.500E-01
Time -500E-01 / 1.000E+00 .500E-01 Iteration:
Time -500E-01 / 1.000E+00 .500E-01 Iteration:
1,
1

7
Z. H2 NR TESF 1.4589E-02 TESE 1.0000E+00
¥ 4 H2
Time 7.500E-01 / 1.000E+00 H 2.500E-01 Iteratio:
7 H2
7 H2

1,0 1 1

2,0 NR TESF 9.9246E-01 TESE 6.7463E-01
3,0 NR TESF 2.4779E-02 TESE 6.1071E-03
4,0 2 7
5,0 2 2

Time  7.500E-01 / 1.000E+00 H 2.500E-01 Iteratiol
Time 7.500E-01 / 1.000E+00 H 2.500E-01 Iteration:
-------------- Time step accepted --------------
TIME STEP NR 5 (TIME= 1.000000000E+00)

NR TESF 2.0064E-02 TESE 7.4983E-04
NR TESF 2.4667E-05 TESE 2.0103E-05

Time 1.000E+00 / 1.000E+00 H 2.500E-01

Time 1.000E+00 / 1.000E+00 H 2.500E-01 TESF 9.7797E-03 TESE 1.0000E+00

Time 1.000E+00 / 1.000E+00 H 2.500E-01 TESF 9.9005E-01 TESE 4.4986E-01

Time 1.000E+00 / 1.000E+00 H 2.500E-01 TESF 1.3161E-02 TESE 3.4884E-03

Time 1.000E+00 / 1.000E+00 H 2.500E-01 TESF 1.0426E-02 TESE 5.3082E-04

Time 1.000E+00 / 1.000E+00 H 2.500E-01 TESF 3.3750E-06 TESE 5.1025E-06
—————————————— Time step accepted --------------

Begin : 5/ 5 : END OF MECANO ANALYSIS

End : Simcenter Nastran SOL402-Run completed

End of analysis: NOV 22 2021 13:45:36

08 min 2 sec

Click the SC Monitor icon on the toolbar to open the Solution Control Monitor to preview the
Displacement Magnitude.
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Nastran Solution Monitor

& solution Control Monitor (SC Monitor) - a_arm_analysis_simcenter_nastran_solution_monitor-004_ = o X
PostView | SimControls | 4]
Results
Resut Tvp: SN - N

Min Max
[~ Set Range]
View Sectic  [No Cipping

Plane E xCyC,

I™ Reverse Direct
Offset

Display None =
Options

[™ Resuits Pro

Value -

XYz -
D -

—View Options

Export Ima g‘

[™ Apply Anti-aliasin

Orient View m i‘ Fil

[ Show Annotat

P Pevspec:ﬁ &]

-

S
-
«

Mesh Display
Entity None E
Red Green  Blue X
0 Hfo Hp =
=l Displacement Magnitude
[ Show Edges 0.000 0.0694 0139 0.208 0.278 0.347 0.416 0.480
3 Show Globel Wi | s ‘ —

The Solutions Manager also offers several Graphs to view Contact / Material status, Convergance and
Energy.

Solution Monitor - [] - a_arm_analysis_simcenter_nastran_solution_monitor-004_ - a X

D & .3 @

Stop GetResults | Graphs | SCMonitor | Inspect Keep Open

(Find )

Contact / Material status

Simcenter Nastran
(LR Conve:
Time 5.00 . - - - — — B
Time .0 il - L2 2 ? X
-------------- Time step accepted ---
TIME STEP NR 4 (TIME= 7.500000000E-0] Time Steps | Convergence Criteria | Cumulative teration |
Time 7.500E-01 / 1.000E+00 H 2.5
Time 7.500E-01 / 1.000E+00 H 2.5 Time Steps
Time 7.500E-01 / 1.000E+00 H 2.5t 14 r10 ~ Time Step Size
Time 7.500E-01 / 1.000E+00 H 2.5t \ P —
Time 7.500E-01 / 1.000E+00 H 2.5
Time 7.500E-01 / 1.000E+00 H 2.5 0.1
-------------- Time step accepted --- E
TIME STEP NR 5 (TIME= 1.000000000E+! ﬂ 0.01 \ 3
Time  1.000E+00 / 1.000E+00 H 2.5 a 2 \ g
Time 1.000E+00 / 1.000E+00 H 2.5 a | rs g
T}me 1.000E+00 / 1.000E+0@ H 2.5 9 0.001 4 | =)
Time 1.000E+00 / 1.000E+00 H 2.5 2] =
Time 1.000E+00 / 1.000E+00 H 2.5 o r7 9
Time 1.000E+00 / 1.000E+00 H 2.5 .E 0.0001 o
-- Time step accepted --- = ! o
Begin : 5/ 5 : END OF MECANO \ [ 3
End : Simcenter Nastran SOL402 1e-05 \ ITEREF
End of analysis: NOV 22 2021 13:4 \
1606 ‘ DYHIN :Ls .
0.203040506070809 1 I 4
Time
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_ 19. What's New - version 2022.1

Ul/Usability Features

View Entity/Labels Toggle

The standard Entity Display Toolbar has been enhanced to include an icon which can be toggled to
select if the toolbar is currently controlling the overall display of the various entity types available on the

toolbar or the labels for those entity types.

The first Icon now controls Entity or ID.

Entity Display

B PR oV TET LT AF

v

Entity Display

AP PV TET L L¥

v

Evaluate Groups from Model Info

Added the ability to Evaluate the rules for any number of selected Groups via the context-sensitive
menu for Groups in the Model Info pane, which eliminates the need to use the multiple step process
when using the Evaluate command from the Group menu.

If the surfaces are meshed or the mesh is updated, right click the Group in the Model Info tree and
select Evaluate from the menu. Once the view is refreshed, the evaluated group is displayed.

§ Model Info

siqeL ejeq

@ [ Geometry
# @, Connections
& H Model

Bugieyo

@ b, Analyses
£2) Results
@[] Views

2 Model Info [TRE

Entity Editor
ENiElCalEEE
:

Title
Evaluate Always
Renumber Rules

Coordinate Systems
Points

Curves

Surfaces

Volumes

S8 a2 4-

@, Coordinate Systems

[c2] Aero Model
® g Simulation Entities

? New

Copy

Evaluate o)
Add Related Entities
Automatic Add
Show Full Model
Show Active Group
Show Multiple Groups
Activate

List

Delete

Renumber
Referenced Groups..
Add to Selection
Export Neutral

Methods to Select Nodes and Elements on Points, Curves, and Surfaces of Solids

Additional entity selection methods for nodes and elements are now available during standard entity
selection. New methods for selection of nodes on the Entity Selection dialog box Method” drop-down
include on Points of Solid..., on Curves of Solid... and on Surfaces of Solid....
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B Entity Selection - Select Node(s) to Edit ? X
@®@Add  (ORemove (O Exdude select Al @) @ @ [ | pick~
10 [36272 | Bl v | b1 | Previous Delete oK
More | [Method~ || Cancel
v D
D - Free Edge

ID - Free Face

ID - Constrained

ID - Constraint Equation
ID - Loaded

Color

Layer

Definition CSys
Qutput CSys

Type

on Element

Element Orientation
Superelement ID

in Region...

on Roint

on Curve

on Surface

on Points of Solid...
on Curves of Solid...
on Surfaces of Solid...

in Solid

As for elements, new methods on the Entity Selection dialog box Method” drop-down include All
Nodes on Solid, on Points of Solid..., on Curves of Solid... and on Surfaces of Solid....

B Entity Selection - Select Element(s) to Edit ? X
@®@Add  (ORemove (O Exdude select Al @) @ @ [ | pick~
o [a0s0s ] 5] o] |oft ] el

More Method ~ Cancel

v D
ID - Free Edge
ID - Free Face
ID - Loaded
Color
Layer
Material
Property
Layup
Type
Shape
using Node
using Qrientation Node
All Nodes
in Region...
on Point
on Curve
on Surface
All Nodes on Solid
on Points of Solid...
on Curves of Solid...
on Surfaces of Solid...

in Solid

Add Rules to Groups Using the New Node\Element Entity Selection

For Groups, these same selection methods have been made available to use as rules on the Group menu
for Nodes and Elements, respectively.
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New Help System

Group
IE Create/Manage.. Alt+F2

Operations »

Clipping »

Layers...

Text

Point

Curve

Surface

Solid

Mesh Point

Connection Property

Region

Connector

Coord Sys

llode ) ID..
EEEn Color...
Material
Property
Layup

Layer...

% Definition CSys...
Output CSys..

Kinematic Joint Type...

Load 58 on Element...

vy v v vvvvv v vvwy v vvyvwvw

Constraint

Superelement ID...
in Region...
on Point...

on Curve...

R ARy
F KX

on Surface...
on Points of Solid...

on Curves of Solid...

on Surfaces of Solid...

5§ inSolid...

Element Orientation...

Group
IE Create/Manage.. Alt+F2
Operations

Clipping

Layers...

Text

Point

Curve

Surface

Solid

Mesh Point
Connection Property
Region

Connector

Coord Sys

Node

Flement

Material

Property

Layup

Kinematic Joint

Load

Constraint

»
»

vy v v vvvvv v vvwy v vvyvwvvw

D...
Color...

Layer...

Material...

Property...

Layup...

Global Ply...

Type...

Shape...

using Node...

using Orientation Node...
All Nodes...

in Region...

on Point...

on Curve...

on Surface...

All Nodes on Solid

on Points of Solid...

on Curves of Solid...

on Surfaces of Solid...

in Solid...

The location and format of the Help System for Femap can now be specified via a Preferences with the
ability to choose the compiled help from previous versions or presented as HTML pages, either accessed
online or locally using the Siemens Documentation Server application. See New Help System for more

information.

New Help System

A big change to Femap user experience is a new Help System providing the ability to select Online Help

or Local Help.

A new Help... button is added to the File - Preferences command on the User Interface tab of the

Preferences dialog box.
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Geometry/Model Interfaces  Results
Messages Views Graphics
Global Options
Language 0..Default

UI Scaling 0.0n

Menus and Dialog Boxes

[] Alternate Color Scheme

Autorepeat Create Commands
[_]Remember Dialog Positions

[] Alternate Accelerator Keys for Views
Ask for Confirmation Before Delete
[]show Angles as 0 -> 360

Fast Output Delete 0..Confirm
Recently Used Files 4

Graphical Selection

[“] Track Mouse Picking [ _]Pick All Inside

Pick Method 0..Pick Normal
Snap to 0..Screen
Tooltip Delay 10 Duration 100

Mouse Interface

Dynamic Zoom Around Cursor Location
Dynamic Rotate Around Cursor Location
Reverse Mouse Wheel Direction
[“IMiddle Button Click for OK

[ shift for Pan, Ctrl for Zoom

Library/Startup ~~ Color Spaceball
User Interface Database Solvers
Meshing Toolbox
Expand Active Tool Only

AutoRemesh  [0..0n v
Dockable Panes

[] Animate Fly-Out

[] Captions Always on Top

Alternate Docking Symbols

Model Info

Max Entities 2000

Create Automatic Titles

Show Entities Defaults

(O Highlight

(®) Transparent Highlight

(O Show Selected Only

[Ishow Labels [CINormals

[ Autoscale

Highlight Color 2600 [

International Localization / Clipboard
Use Region Decimal/List Symbols
Ignore Delimiters if Pasting Tabs
Toolbars

Save Layout... | Load Layout...

Reset User Interface...

Wheel Factor for Dynamic Planes 1.

Reset Dialog Positions

Reset All OK Cancel

Clicking it opens the Help Options dialog box. This dialog controls which source is used to display help
content. You do not have to exit Femap for the change to take effect.

7 Help Options O X

Help Location

Help Type 0_0nline HTML] ~
Help Location http:// :5100

The options in the Help Location section are used to select the help system used by Femap.

Help Type

Here, you select which help system to use.

0..0nline HTML

Activates online web help. Help is hosted on the Siemens Support Center website - This is the

default source when you access Femap Help from the product. This is the web-served HTML
help that you view in an internet web browser.

Note:

Online help for all Siemens software is available on Support Center: https://https://
support.sw.siemens.com/en-US/

1..Local HTML

Activates locally installed web help. This help system requires you install the Siemens
Documentation Server application - By installing the Siemens Documentation Server, you
can host online help for Femap and other Siemens Digital Industries Software products on
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your local host or intranet. This installs the HTML help collection on an internal server or a
standalone computer. It provides the same content and is also displayed in a web browser.
When deployed on your local intranet, the Siemens Documentation Server can host online help
for multiple languages and multiple Siemens Digital Industries Software products. It provides a
fast, powerful, server-based search engine.

Note:

To use this option, you must install the Siemens Documentation Server and the Femap
help, which are installations separate from the installation of Femap.

If you do not have user privileges to access the public internet, and if your company
provides access to locally installed help, select this option and enter the URL of the local
server in the Help Location field.

Help Location

Activated when 1..Local HTML is selected as the Help Type. Enter the URL of the local server in this
field to use locally istalled help.

API

Overall Functionality

» Updated API methods to be able to pass Variants or single valued variables dimensioned as BOOLEAN,
INT2/INT4/INT8, or REAL4/REALS to input array arguments if all values of the array are supposed
to contain the same value. Previously numeric constants and dimensioned array variables were
supported, but not the new combinations.

New and updated API Objects and Attributes

Added Kinematic Joint and Joint Connection (feJoint) Object to the API.

* Added color, layer, title, type, JointBehavior, G1, G2, PID, HasCID1, CID1, HasCID2, CID2, HasG3,
G3, KT, KR, CF, FRO, LR, LX, LY, LZ, RegularizationOpt, TOL, KCF, LIBL, PITCH, OPT, HasSPR1TRA,
K1T, K1TTID, SK1TTID, HasSPR1ROT, K1R, K1RTID, SK1RTID, HasDAM1TRA, B1T, B1TTID, SB1TTID,
HasDAM1ROT, B1R, B1RTID, SB1RTID, JointLoc1, vlointLoc1, JointLoc2, vJointLoc2, JointLoc1_x,
JointLoc1_y, JointLoc1_z, JointLoc2_x, JointLoc2_y, JointLoc2_z, HasTarget1List, HasTarget2List,
Target1SetID, Target2SetlID, Target1Type, Target2Type, CurveExpansionOpt, SurfExpansionOpt, and
ElemExpansionOpt to the Kinematic Joint and Joint Connection Object

» Added Flexible Slider (feFlexibleSlider) Object to the API.

* Added color, layer, title, NasTYPE, NasNGRPID, NasBGRPID, NasSGID, NasPROJ, NasHasNLIM, NasNLIM,
NasDTYPE, NasDGID, NasDVAL, NasDTID, NasFOP, NasCF, NasTOL, NasKCF, HasNodeList, HasElemList,
NodeSetID, and ElemSetID to Flexible Slider Object

* Added AddToCopiedEntityGroups and CopyMeshSize to the CopyTool Object
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* Added NasBulkTENSOQD, NasBulkTENSOQDval, NasSolutionMonitorOpt, NasMsNLKGlobalRESXTRP,
NasMsNLKGlobalBOLTMETH, NasMsNLKGlobalPLSHSOL, NasDdamSpdirCSID, NasDdamSpdirCOMP,
NasDdamPFileUnit, NasMsnlkJCON, NasMsnICntPLSHUT, and NasMsnlkCnt2PLSHUT to Analysis
Manager Object

» Added VectorPressure, vPressureDirection, and PressureDirection to the LoadMesh Object
* Added IsSequence to the LoadSet Object.
New and Updated APl Methods

e Added GetReferenceSet, ClearReferenceSet, PutReferenceSet, GetMotionSet, ClearMotionSet, and
PutMotionSet methods to the Kinematic Joint and Joint Connection Object

* Added GetComponentSet, ClearComponentSet, and PutComponentSet Methods to Flexible Slider
Object

* Added PutFLXSLISetID, GetFLXSLISet, ClearFLXSLISet, and PutFLXSLISet to the Analysis Manager
Object

* Added Solid to MeshPoint Object
New and Updated Global Variables

* Added Pref_OnlineHelp_Mode to set Help Type preference in the Help Options dialog box accessed via
User Interface tab of File, Preferences.

* Added Pref_OnlineHelp_Path to set directory path for Help Location preference in the Help Options
dialog box accessed via User Interface tab of File, Preferences.

* Added Pref_SC3DResultsDest to specify Results Dest preference on the Interfaces tab of File,
Preferences.

* Added Pref_nastran_param_ogeom to specify Activate OGEOM Parameter preference on the
Interfaces tab of File, Preferences.

The following functions have been added or updated:

¢ feCheckCoincidentNode5

19-33



_ 19. What's New - version 2022.1

19-34 Femap What's New, Simcenter Femap 2412 Series
© 2024 Siemens



20. What's New - version 2021.2

User Interface

General

» Added an All Nodes on Solid option to the Method menu of the standard entity selection dialog box
when selecting elements. When used, any element which has all its nodes associated to the selected
solids will be selected.

» Updated selection of Aero Panel/Body, Aero Property, Aero Splines, and Aero Control Surface entities
to use the picking technology activated by the New Picking option on the Graphics tab of the File -
Preferences command, which takes advantage of OpenMP to improve performance.

Menu

* Added the Model - Simulation Entities - Design Equation command. See Simulation Entities for
more information.

* Added the Mesh - Bodies and the Mesh - Mesh on Mesh commands. See Meshing for more
information.

* Added the Delete - Model - Design Equation command. See Simulation Entities for more
information.

* Added the Group - Element = All Nodes on Solid command. See Groups and Layers for more
information.

Model Info tree

* Added Design Equation to the Simulation Entities branch which allows for management, editing,
listing, deleting, and renumbering of monitor points and matrix inputs, respectively. For monitor
points, the color and layer may also be changed.

Meshing Toolbox

* Geometry Editing tool - Added a Projection Mode drop-down when Operation is set to Point to
Edge. Choose from Normal, which performs a normal projection of the selected point to the selected
edge; Vector, which allows specification of a vector to project the selected point along to the selected
edge; or Interactive, which is has the user select a point, select an edge, then specify a vector to
project along.
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* Geometry Editing tool - Added a Projection Mode drop-down when Operation is set to Project
Curve. Choose from Normal, which performs a normal projection of the selected curve(s) onto the
selected surface(s) or Vector, which allows specification of a vector to project the selected curve(s)
along to the selected surface(s).

* Mesh Sizing tool - Added Set Size to the Operation section which allows the user to specify a Mesh
Size to define the number of elements on a curve. In addition, changed Set To in the Operation
section to Set Number which allows the user to specify Number of Elements on a curve.

Mesh Control Explorer

* Added Show Edges that are Adjacent to Surface with No Imprinted Edges and Show Surfaces
that Pierce Other Surfaces with No Imprinted Intersections tools to the Mesh Control Explorer.
Also, changed the position of the icons in the pane to group tools used to do similar operations
together.

Show Edges that are Adjacent to Surfaces with No Imprinted Edges

This tool is used to determine if edges of any number of surfaces are adjacent to the face of a surface,
but there is no imprinted edge where an edge(s) of the surface(s) meet the face of another surface
(T-Junctions) then lists them to the list area. When highlighting is enabled, which is the default, all
Surface Face-to-Surface Edge combinations which are found by the tool will also be highlighted in the
graphics window. For a single combination, this is listed as “Surface ID > [Surface Edge (Curve) ID]". For
combinations where edges from multiple surface intersect a single surface, this is listed as “Surface ID >
[Surface Edge (Curve) ID A, Surface Edge (Curve) ID B, etc]”.

Mesh Control Explorer a
NS E-F RN R

To potentially create imprinted edges on the surface using the surface edges, select a line in the list area,
then right-mouse click and choose the Imprint Edges from the context-sensitive menu. To attempt to
create imprinted edges on all of the Surface Face-to-Surface Edge combinations currently in the list area,
select any line from the list area, then right-mouse click and choose the Imprint Edges - All command
from the context-sensitive menu. In addition, if you would like to have the imprinted edges always be
extended to the extents of the surface in both directions, activate the Extend Imprints toggle on the
context-sensitive menu.

List simply lists the surface ID and all curve IDs on the selected line to the Messages window, while
Show All highlights found by the tool using the current options specified on the Show When Selected
icon menu.

Show Surfaces that Pierce Other Surfaces with No Imprinted Intersection

This tool is used to determine if any number of surfaces pierce through another surface but there
are no imprinted curves at the location where the surfaces intersect., then lists them to the list area.
When highlighting is enabled, which is the default, all Surface(s) piercing another Surface without
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Imprinted Intersection(s) combinations which are found by the tool will also be highlighted in the
graphics window. For a single combination, this is listed as “Surface being pierced ID > [Piercing Surface
ID]”. For combinations where multiple surfaces are piercing a single surface, this is listed as “Surface
being pierced ID > [Piercing Surface ID A, Piercing Surface ID B, etc}”.

Mesh Control Explorer a
NS E-F RN R

To potentially create imprinted edges at the intersections of surface(s) which pierce each other, select

a line in the list area, then right-mouse click and choose the Imprint Intersections from the context-
sensitive menu. To attempt to create imprinted edges on all of the surfaces which pierce each other
currently in the list area, select any line from the list area, then right-mouse click and choose the Imprint
Intersections - All command from the context-sensitive menu. In addition, if you would like to have

the imprinted edges always be extended to the extents of the surface(s) in both directions, enable the
Extend Imprints toggle on the context-sensitive menu.

List simply lists the curve on the selected line to the Messages window, while Show All highlights all
of the curves found by the tool using the current options specified on the Show When Selected icon
menu.

Meshing

* Added the Body/on Mesh option to the Mesh - Geometry - Surface command. When selected,
surfaces are meshed with the same mesher used by the new Mesh - Bodies and Mesh - Mesh on
Mesh commands.

¢ Added the Mesh = Bodies command.

This command uses meshing methodologies which differ from those used by the Mesh - Geometry -
Surface and Mesh - Geometry - Solid commands in an attempt to create a higher quality mesh by
imposing fewer restrictions when meshing geometric surfaces (sheet solids), solids, and general bodies.
Can be used to create a 2-D surface mesh on a connected sheet solid (stitched body) or general body or
a 3-D solid tetrahedral mesh in a solid part.

Note:

This meshing technology has the ability to ignore internal curves and other mesh sizing specified
on geometry. In order to maintain mesh sizing specified on geometry, see the options in the
Geometry tab section below.

The geometric entities can be imported or built directly inside of Femap. When using this command

and only one sheet solid, general body, or solid exists in the model, Femap automatically selects that
geometric entity. If multiple sheet solids, general bodies, or solids exist, select any number of geometric
entities to mesh using the standard entity selection dialog box.
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Note:

This command can also be used to mesh geometric entities which have any number of surfaces
defined using a faceted representation (convergent model) instead of a boundary representation
(B-rep) or contain a mixture of both. Geometric entities containing faceted surfaces cannot be
created within Femap, they can only be imported.

Once the geometric entities have been selected, the Automesh Bodies dialog box will be displayed:

Femap will compute a Target Element Size to use for the selected geometric entities based upon the
average curve length of all curves on the selected geometric entities. This Target Element Size is used
in conjunction with the other parameters in the Mesh Sizing section, along with the settings on the
Geometry, Curvature/Proximity, and Mesh Quality tabs to create either a triangular or quadrilateral
surface mesh. When creating a tetrahedral mesh on solids, these parameters and settings are used in
the same manner to create a triangular surface mesh, which is then sent to the tetrahedral mesher using
options specified on the Tet Options tab to create the tetrahedral mesh.

If the tetrahedral mesher fails, Femap will ask “OK to Update Selector and Data Table with # nodes
causing errors?” If selected answer is Yes, the problem nodes will be sent to the selection list and Data
Table for easy identification using the Show When Selected tool in the Model Info tree and/or Data
Table.

Node and Element Options

Most of the node and element options are explained in Section 5.1.3.2, "Mesh, Geometry, Curve..."
in the Femap Commands guide, while other common features of this dialog box are explained in
Section 5.1.3, "Mesh, Geometry", also in the Femap Commands guide. When Mesh Type is set to Tri
or Quad, an existing property from the Plane Elements section of the Element/Property Type dialog
box, other than Axisymmetric Shell, must be selected from the Property drop-down or created
using the New Prop... icon button. When Mesh Type is set to Tet, an existing solid property must
be selected from the Property drop-down or new solid property created using the New Prop... icon
button. In addition, icon buttons to specify Node Parameters, Element Parameters, and Element
Formulation are also available (see Section 4.2.2, "Model, Element..." in the Femap Commands
guide for more information on element formulations).

Mesh Type

These options control what type of elements will be created. Each of these options are described
below.

Tri or Quad
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The Tri option creates a surface mesh containing only triangular elements on surfaces of
selected geometric entities, while the Quad option creates a quadrilateral-dominant mesh on
surfaces of selected geometric entities.

Note:

The Quad option will attempt to create a quadrilateral-only surface mesh, but in complex
geometry it is quite possible that a limited number of triangular elements will also appear
in the mesh.

Tet

The Tet option creates a solid mesh containing only tetrahedral elements in the selected solids
with each solid being meshed individually.

Midside Nodes

When activated, midside nodes are added to the elements created by this command, thus
creating parabolic elements. For Tri and Quad, this option is deactivated by default, while for
Tet this option is activated by default.

Mesh Sizing

These options control the size of the elements being created. Each of these options are described
below.

Target Element Size

This value specifies the edge length that the mesher aims for in the absence of any mesh
refinement. The average length of all edges in the selected geometric entities is divided by 6 to
determine the default Target Element Size. Decreasing the target surface size generates more
refined and detailed surface mesh.

Points Around Circle

Specifies the number of triangles (edges/faces) used to define a 360 degree cylindrical surface.
Any other types of cylindrical surfaces use an equivalent number of triangles. For example, a
half circle uses half of this value and an ellipse would use more faces on tighter curvature.

Min Element Size Factor

When any setting causes mesh refinement to occur, the element face edges do not go below the
specified value.

Growth Factor

This control determines the maximum rate at which face edge sizes vary from one face to its
neighbor. The effect is only seen when there is transition from an area of refinement to the rest
of the surface mesh. As an example, the default value of 50% means that a face edge can be 1.5
times its neighbor length when growing from a short to a long edge length. The recommended
range for Growth Factor is from 10% to 60%.
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Geometry tab
These options control what type of elements will be created. Each of these options are described below.

Mesh Associativity

Three options are available for Mesh Associativity, each of which offers some benefits and
drawbacks.

All Geometry

Associates the mesh to geometry using all of the curves and surfaces of the selected
geometric body. Essentially, this option provides the same level of geometric associativity as
the commands on the Mesh - Geometry... menu, but in doing so will likely cause the mesher
to create a lower quality mesh compared to what it might have been able to do if the mesh
only needs to be associated to the Required Geometry, as the mesher does not have as much
freedom to improve mesh quality by ignoring internal curves and surface.

Required Geometry Only

Associates the mesh to only the geometry which is required to be associated, such as curves and
surfaces used to define geometry-based Loads, Constraints, and/or Regions. This is the default
option and offers the mesher the most freedom to ignore internal curves and surfaces, which
typically allows the mesher to create the highest quality mesh based on the Target Element
Size and other specified option.

Additional Selected Geometry

Uses the same approach as Required Geometry Only, but allows selection of any number of
curves and/or surfaces where mesh should also be associated to geometry. Additional curves are
selected by clicking the Curves icon button and additional surfaces by clicking the Surfaces icon
button.

Note:

How much the mesh quality is potentially diminished by using the Additional Selected
Geometry option depends on the location and number of additional curves and/or
surfaces selected.

When using either Required Geometry Only or Additional Selected Geometry, the Additional
Geometry by Angle option becomes available. When enabled, automatically adds additional
geometry to consider for mesh associativity based on a specified break angle. Default value is
30 degrees.

Note:

To display which additional geometry will be considered using the specified angle, click
the Show When Selected icon button, which highlights the additional geometry in the
graphics window using the current settings for the Window - Show Entities command.
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For more information, See Section 6.3.2.3, "Window, Show Entities..." in the Femap
Commands guide.

On Associated Geometry

When Use Curve Sizing is activated, any mesh size currently specified for a curve on a selected
geometric entity will be used during meshing. When Use Surface Sizing is specified, any mesh
size specified for a surface on a selected geometric entity will be used during meshing. When
deactivated, the mesh size on either type of entity is not considered by the mesher.

Curvature/Proximity tab

These options control settings to automatically refine mesh based on curvature and proximity. Each of
these options are described below.

Surface Curvature

When on, the Curvature Alignment option will attempt to create a mesh where face edges follow
the curvature of rounded features, such as fillets, essentially creating an aligned or mapped mesh.

The following conditions apply to the Curvature Alignment option:

* Aligned sections must have 4 sides and have geometric features as closed boundaries, for
example:

* There must be less than a 30% difference between the number of nodes created on opposing
sides of an aligned section.

* The surface must have a relatively uniform surface mesh size. As a general guideline, the
minimum surface size (without aligned meshing) must be greater than half of the maximum
surface size.

» Aligned meshes cannot lie on a periodic interface boundary, or be connected to one along an
edge (in-place interfaces are supported).

* Aligned sections cannot contain inner loops, such as an inlet duct on a filleted edge.

When Curvature Refinement is activated, the Refinement Deviation Limit is used to calculate an
appropriate number of edges that are used around a complete circle. This means that the diameter
of a curve is accounted for in the mesh distribution. In addition, the Max Points Around Circle
option can be used to limit the maximum number of points around a complete circle, regardless of
the value specified for Refinement Deviation Limit.
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Once the part has been properly subdivided, the Size on Solid command handles all sizing
automatically. Simply specify a nominal size. If further mesh grading is needed or to modify the
sizes that Size on Solid has created - great care must be used. If the mesh size along a curve is
changed manually, the mesh sizes must also be changed on all other curves in the solids needed

to maintain mapped meshable surfaces. If this is not done, Femap will not be able to hex mesh

the solids. While using this process, be sure to pick ALL of the required curves. In particular, at the
common boundaries between sliced solids, there will be duplicate curves - one on each solid. All of
these curves must get the same mesh size to maintain mesh connectivity from one solid to another.

Surface Curvature

When Proximity Refinement is activated, the Elements Across option determines the local face
size by dividing the distance from one face to another across a gap by this value. It is used in
conjunction with the Max Search Distance value, which specifies a Search Ceiling, and the setting
for Search Direction, which is the direction to search with respect to face normal direction.

Max Search Distance specifies the maximum distance that the mesher includes in surface
proximity, which prevents unwanted refinement. This property is useful if a component has a
variable thickness and you need an option to locally refine only those areas where the thickness is
less than a specified value. However, if the gap distance is more than the this value, there is no
refinement.

Search Direction can be set to Inside, which searches in the opposite direction of the face normal,
Outside, which search in the same direction of the face normal, or Both, which searches in both
directions.

Mesh/Quality tab

These options use element quality parameters to and more precise faceting to attempt to improve the
overal quality of the mesh. Each of these options are described below.

Mesh Quality

The Minimum Tri/Quad Quality option represents a value that ranges from 0.0 to 1.0, with 0.0
being the worst and 1.0 being perfect. The quality of a triangle is calculated as the ratio of the
triangle face area to the area of an equilateral triangle that would exactly fit inside the circumcircle
of the triangle, where the circumcircle is the circle which touches all three corner points of the
original face. In the diagram below, the Minimum Face Quality is defined as:

Minimum Face Quality = AlAequil
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This quality check ensures all the triangles in the resultant surface mesh have a quality equal to

or greater than the specified value. This minimum quality is achieved by allowing the mesher to
disregard feature edges, move feature vertices, or avoid projecting vertices if necessary. As a result,
the faces whose quality is below the specified value are removed or improved. Recommended values
are in the range 0.01 to 0.1 and values cannot exceed 1.0.

The Enhanced Quality Mesh option generates triangle surfaces of higher quality. When activated, it
provides the following advantages:

» Alignment with curvature and boundaries (feature edges, part boundaries). Enhanced quality
triangles are better at capturing the geometry and are closer overall to the input geometry.

Note:

Alignment is only feasible when sizes do not change on a surface. In cases where sizes do
change, the alignment must be sacrificed to allow for the change in mesh size.

* Allows you to better capture target sizes coming from inputs such as curvature size, surface
proximity and base sizes. However, the improved quality of the triangles increases mesh
generation time. You are advised to only use this option as a local control for surfaces where
quality and alignment are most needed.

When activated, the Compatibility Refinement option imposes a surface growth rate of 2 to limit
the difference in face sizes across a gap. Therefore, if the gap between faces is small, the relative
size of faces on either side of the gap is close to one another. This option improves volume mesh
quality, as face sizes on opposing sides are similar without explicitly stating a size.

Note:

This option is similar to Proximity Refinement, but Proximity Refinement specifies a mesh
size that is based on the gap size and number of points inside the gap. Compatibility
Refinement ensures that the mesh size on either side of the gap is similar. In some cases,
this results in fewer elements.

Faceting Tolerances

The values in this section are used to create a faceted representation of the selected geometric
entities. The facets are passed to the mesher one geometric entity at a time and used to create
either a triangular or quadrilateral-dominant surface mesh.

Max Facet Size facets the geometry using the specified value as a percentage of Target Element
Size (i.e., value of 50 uses 0.5*Target Element Size for faceting). Distance Error specifies the max
distance from an element to a facet as a percentage of Target Element Size.

Angle Error is a measure of the angle between the tangent of each facet at the point it touches the
edge of the solid and the chord of each facet. Chord Error is a measure of the length of the chord

of each facet to the distance it is away from the edge of the solid at the middle of the chord. Curve
Factor is used to improve the curve accuracy of attached curves to the surfaces. Essentially, Femap
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takes the values specified for solid faceting and changes the curve accuracy to be the Curve Factor
value times more accurate.

When Use Faceter is activated, the current facets used to display the model in the graphics window
are used by the mesher. When deactivated, the body is converted to a faceted body by a Parasolid
command and those facets are used by the mesher.

Note:

If the mesher does not work as expected with Use Faceter activated, deactivate option and try
again. A different batch of triangles are created which may allow the mesher to work

Tet Options tab

These options are used to specify options which control the creation of tetrahedral elements.

Tet Sliver Removal

When enabled, which is the default, attempts to remove tetrahedral elements considered ‘slivers’
near the boundary. A sliver is defined as a tetrahedral with at least one angle less than 5 degrees. In
most cases this will improve mesh quality and should only be disabled if there is a problem.

Allow Void Regions
Allows meshing solids which have internal voids.
Multiple Tet thru Thickness

When activated, the tetrahedral mesher will attempt to place the specified number of elements
through the thickness, from 2 to 10, throughout the model.

Tet Optimization

Sets an optimization level (mesh quality vs. speed) for the tetrahedral mesher. Using a higher value
does not guarantee improved mesh quality. 3..Default is the best compromise between speed and
quality, while choosing 0..None will simply not use any optimization. Setting to 1..Minimal will
potentially create a lower quality mesh in less time, while 5..Maximum will potentially create a
higher quality mesh, but take longer.

Tet Growth Ratio

The Tet Growth Ratio can modify the size of the tetrahedral elements based upon the size of
elements in the surface mesh. If the Tet Growth Ratio value is set to 1, the size of tetrahedral
elements formed will be approximately the same as the surface mesh elements. If this value is

set below 1 (minimum of 0.5), the length of the tetrahedral elements formed by the solid mesher
will be smaller than the surface mesh elements. If this value is above 1 (maximum of 100), the
tetrahedral elements will be larger than the surface elements. If the desired tetrahedral elements
need to be larger or smaller than this ratio will allow, remesh the surfaces of the solid with a finer or
coarser mesh.
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Mesh on Mesh
¢ Added the Mesh - Mesh on Mesh command.

...uses meshing methodologies as the Mesh - Bodies command (see Section 5.1.4, "Mesh, Bodies" in
the Femap Commands guide), only it uses existing triangular or quadrilateral elements as the starting
point instead of geometric entities. This is made possible by sending the facets used to display the
elements in the graphics window into the mesher, which then creates a triangular or quadrilateral-
dominant mesh based on those facets.

One other difference is this command cannot be used to create Tetrahedral elements, therefore the Tet
option in the Mesh Type section is not available and either is the Tet Options tab.

The elements can be imported or built directly inside of Femap. Once the elements exist in Femap, they
are selected using the standard entity selection dialog box

Note:

It may be helpful to use the By Faces option on the Pick” menu of the standard entity selection
dialog box to select sections of shell elements.

Once the geometric entities have been selected, the Automesh Bodies dialog box will be displayed:

Femap will compute a Target Element Size to use for the selected elements based upon the average
edge length of the selected elements. This Target Element Size is used in conjunction with the other
parameters in the Mesh Sizing section, along with the settings on the Mesh Features, Curvature/
Proximity, and Mesh Quality tabs to create either a triangular or quadrilateral-dominant mesh which
will replace an existing mesh.

Node and Element Options

Most of the node and element options are explained in Section 5.1.3.2, "Mesh, Geometry, Curve..."
in the Femap Commands guide, while other common features of this dialog box are explained in
Section 5.1.3, "Mesh, Geometry", also in the Femap Commands guide.

When Mesh Type is set to Tri or Quad, the original property of each element will be retained by
default. To select a different property from the Property drop-down to use for the newly created
elements, the Property option in the Element Attributes to Retain section of the Mesh Features
tab must be deactivated. Once deactivated, an existing property from the Plane Elements section
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of Element/Property Type dialog box, other than Axisymmetric Shell, may be selected from the
Property drop-down or created using the New Prop... icon button.

Mesh Features tab

These options control which element attributes will be retained along with some additional options.

Mesh Attributes to Retain

This section contains a number of options which control which element attributes will be
retained once the current elements have been replaced with the new elements created by the
command.
Property

When activated, the property of the original element is retained.

Element Type

When activated, the element type of the original element is retained and only elements
which were originally an element type which matches the property type of the selected
property will be remeshed.

Corner Thickness

When activated, the corner thickness values specified for each original element will be
retained.

Offset

When activated, the element offset value for each original element will be retained.
Normal Direction

When activated, the normal direction of each original element will be retained.
Color

When activated, the element color of each original element will be retained.
Layer

When activated, the layer of each original element will be retained.
Associativity

When activated, the geometry associativity for each original element will be retained.

Feature Control

When selecting elements for this command, it may be easier to select elements which span
multiple mesh regions that are adjacent to one another. Mesh regions can be automatically
determined using an angle, specified in degrees, for Edge Break. Femap calculates the normal
to the planar face for each element. If the normals of two adjacent elements are within the
angle that you specify of being parallel, they will be considered to be in the same segment. If
they are not within that angle, multiple segments will be formed.
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When the Keep Mesh on Free Edges option is activated, the nodes which lie on free edges
of the selected elements will be retained. Otherwise, the mesh along the free edges can be
modified by the mesher.

Connectivity

When the Merge Nodes option is activated, any new nodes created by the command will be
merged with other new nodes and existing nodes when the nodes fall within the default Merge
Tolerance. For more information about the default Merge Tolerance, see Section 7.4.1, "Tools,
Parameters..." in the Femap Commands guide.

Elements

» Added ability to create a CBUSH1D element for Nastran solvers by using a Spring/Damper element
which references a Spring/Damper property with the CBUSH1D option selected or by using a Spring/
Damper to Ground element which references a Spring/Damper to Ground property with the CBUSH1D
option selected.

Properties

* Added a CBUSH1D option to both the Spring/Damper property and the Spring Damper to Ground
property types. When a Spring/Damper element or Spring/Damper to Ground element references a
property which is set to CBUSH1D, a CBUSH1D and corresponding PBUSH1D will be written to the
Nastran input file. In addition, the Nonlinear/Freq Resp... button can be used to access the Define
Nonlinear 1D Spring/Damper dialog box to choose Functions or Design Equations to control Spring,
Damper, Shock Absorber, and/or Generalized Spring/Damper behavior on the PBUSH1D entry.

Simulation Entities

* Added the Model - Simulation Entities - Design Equation command, which opens the NASTRAN
Design Equation Manager to manage design equation entities in a model.

Ee

This manager is used to create Design Equation entities (DEQATNSs) for Nastran solvers.

This manager can be used to create a New Equation; Edit Selected (equations), Delete, Copy, or
Renumber Design Equation(s) currently highlighted in the Available Design Equation(s) list; or Delete
All the Design Equations currently in the model.

Clicking the New Equation button opens the NASTRAN Design Equation dialog box:
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il

Specify an ID and Title, then enter the text of the Design Equation (i.e., the text formatted exactly as it
should appear in the EQUATION field of the DEQATN entry) into the Source Data section. To delete all of
the text currently in the Source Data section, us the Delete All button.

Note:

When Design Equations are imported into Femap from DEQATN entries in a Nastran input file, the
exact format of the text from the EQUATION field of the DEQATN entry is maintained in the Source
Data section.

In Femap, there is currently only one use for Design Equations, which is to allow selection of a Design
Equation using drop-downs in various sections of the Define Nonlinear 1D Spring/Damper when that
section is set to Equation. For more information, see "Spring/Damper Element Properties” in Section
4.2.2.1, "Line Elements" in the Femap Commands guide.

Groups and Layers

* Added the Group - Element = All Nodes on Solid command which places any element which has
all its nodes associated to the selected solids in a group.

Output and Post-Processing

* Updated the View - Advanced Post - Stress Linearization command to copy the underlying
transformed stresses to the clipboard instead of the regular output report by holding down the Shift
key when pressing the Copy to Clipboard button.

Geometry Interfaces
The following Femap interfaces have been updated to support newer geometry formats:

Femap Interface Latest Supported Version

Parasolid 33.1

NX version 1953
ACIS 2020.1.01.0.1
Creo (Pro/Engineer) Creo 7
SolidWorks 2021
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» Added ability to import Parasolid files with solids, sheet solids, and/or general bodies which have
any number of surfaces using a faceted representation (convergent modeling) instead of a boundary
representation (b-rep).

For details, see Section 9, “Geometry Interfaces” in the Femap User Guide.

Analysis Program Interfaces

Several of the analysis program interfaces have been improved. These changes include:

Femap Neutral File Interface

Simcenter Nastran Interface

Nastran Interfaces (Simcenter and MSC/MD)

LS-Dyna Interface
For details, see Section 8, “Analysis Program Interfaces” in the Femap User Guide.
Femap Neutral File Interface

* Updated Neutral Read and Write for v2021.1 changes.

Simcenter Nastran Interface

» Added support to specify a Connection Property when the Gaps as Contact option is enabled for SOL
101.

SOL 401/402
* Added support for reading and writing the MPLAS entry used by SOL 401 and SOL 402.
A number of bugs were corrected.

For details, see Section 8, “Analysis Program Interfaces” in the Femap User Guide.

Nastran Interfaces (Simcenter and MSC/MD)

» Added support for defining dynamic subcases for 3..Transient Dynamic/Time History, 4..Frequency/
Har-monic Response, and 12..Nonlinear Transient Response analysis types. In addition, a static
subcase can now be created for 3..Transient Dynamic/Time History and 4..Frequency/Harmonic
Response for the purpose of accounting for differential stiffness using a STATSUB entry.
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Added support to read and write the CBUSH1D element type and corresponding PBUSH1D property
type entries. In addition, general nonlinear behavior can be defined with Functions or Design
Equations.

Added support to read and write the DEQATN entry by using a Design Equation Simulation Entity. In
addition, general nonlinear behavior can be defined with Functions or Design Equations.

Updated the default value of the PRGPST option in the NASTRAN Bulk Data Options dialog box to off.

A number of bugs were corrected.

For details, see Section 8, “Analysis Program Interfaces” in the Femap User Guide.

LS-Dyna Interface

Added support for element formulation EQ18 and EQ-18 for solid elements as well as element
formulation EQ16 for shell elements.

A number of bugs were corrected.

For details, see Section 8, “Analysis Program Interfaces” in the Femap User Guide.

Tools

Updated the Tools - Check - Mesh Interference command to have selected Plot Only plates
elements be treated as having zero thickness, removing numerical roundoff and false positive mesh
interferences.

JT Files

Added the ability to output the active, visible, selected, or all load sets and/or constraint sets to a
JT file when Type is set to Standard Output in the JT File Options dialog box. In addition, element
symbols can now be output to a JT file.

Added a Multi Result Output option to the JT File Options dialog box which allows for the selection
of any number of output vectors in any number of output sets to be output to a JT file either as

Raw Output Data or as Collated Vectors and Tensors with options to use averaging, transformation,
and/or include corner data.

OLE/COM API

New and modified API Objects and Attributes

Added a BodyMesher (feBodyMesher) object to the API.
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Added MeshType, MidsideNodes, TargetSize, MinSizeFactorOn, MinSizeFactor, PointsAroundCircleOn,
PointsA-roundCircle, GrowthFactorOn, and GrowthFactor attributes to control Mesh Sizing options for
the Mesh - Bodies and Mesh - Mesh on Mesh commands when using the BodyMesher Object.

Added AssociateTo, AssociateAngleOn, AssociateAngle, UseCurveSizing, and UseSurfaceSizing attributes
to control options on the Geometry tab of the Mesh - Bodies command when using the BodyMesher
Object.

Added RetainProperty, RetainElemType, RetainCornerThickness, RetainOffset, RetainNormalDirection,
Retain-Color, RetainLayer, RetainAssociativity, FeatureEdgeBreakAngle, KeepMeshOnFreeEdges, and

MergeNodes attributes to control options on the Mesh Features tab of the Mesh - Mesh on Mesh
command when using the Body-Mesher Object.

Added CurvatureAlignment, CurvatureRefinement, CurvatureRefinementMaxPoints,
CurvatureRefinementLimit, ProximityRefinement, ProximityElemAcrossOn, ProximityElemAcross,
ProximityDistanceOn, ProximityDis-tance, ProximityDirection attributes to control options on the
Curvature/Proximity tab of the Mesh - Bodies and Mesh - Mesh on Mesh commands when using
the BodyMesher Object.

Added MinQualityOn, MinQuality, EnhancedQualityMesh, CompatibilityRefinement, FacetMaxSize,
FacetDistanceError, FacetAngleError, FacetChordError, FacetCurveFactor, and UseFaceter attributes to
control options on the Mesh Quality tab of the Mesh - Bodies and Mesh - Mesh on Mesh
commands when using the BodyMesher Object.

Added TetSliverRemoval, TetAllowVoids, TetMultipleThruThicknessOn, TetMultipleThruThickness,
TetOptimizationLevel, and TetGrowthRatio attributes to control options on the Tet Options tab of the
Mesh - Bodies command when using the BodyMesher Object.

New and Updated API Methods

* Added Clear, Dialog, Size, UseSizing, Associate, MeshBodies, MeshOnMesh,
CalculateDefaultMeshSize, Set-SizeOnCurves, and SetSizeOnSurfaces methods to the BodyMesher
Object.

* Added NodesAsSet method to the BCSet Object.

* Added NodesAsSet and ElementsAsSet methods to the ConnectionRegion Object.
* Added IsFacet method to the Curve Object.

* Added NodesAsSet and ElementsAsSet methods to the LoadSet Object.

» Added IsFacet and IsAllFacet methods to the Solid Object.

* Added IsFacet method to the Surface Object.
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The following functions have been added or updated:
* feFilePictureSavelT
* feFilePictureSaveJTMultiResults

» feAppAllowUVSurfaceForMeshFaces
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Analysis Program Interfaces
Several of the analysis program interfaces have been improved. These changes include:
* Simcenter Nastran Interface

For details, see Section 8, “Analysis Program Interfaces” in the Femap User Guide.

Simcenter Nastran Interface

SOL 401/402

Added support to write the CRSTRN case control entry to the input file if either the Total Strain or Elastic
Strain output request is activated in the NASTRAN Output Requests dialog box.
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22. What's New - Version 2021.1

User Interface

General

Added functionality to hide the list of entity ranges in the standard selection dialog box to improve
performance when more than 1000 unique ID ranges have been selected.

Once more then 1000 “unique ID ranges” are selected, the list of selected entities is replaced by text
stating (number of unique ranges) Ranges Selected and Show List>>>:

More | [ Method~ | [ cancel

To display the entire list of ranges, click anywhere in the list area. To hide the list again, click the Hide
List button which appears to the left of the list area.

Added the Match Color button menu to the Color Palette, which selects a color by matching the color
of an existing entity.

Improved handling of repeated error messages to catch cases where multiple errors were repeated in
a pattern. This can dramatically improve import times of invalid or incomplete Nastran models.

Enhanced performance of picking, especially front picking (up to 15 times faster) and area picking (up
to 10 times faster), when using the New Picking option on the Graphics tab in the Preferences dialog
box. New Picking also takes advantage of OpenMP technology.

Menu

* Added the Tools - Other Windows - Mesh Control Explorer command. See Mesh Control

Explorer - New for 2021.1 for more information.
Meshing Toolbox

* Added an icon to open the Mesh Control Explorer dockable pane from within the Meshing Toolbox.
For more information, see Mesh Control Explorer - New for 2021.1.
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Function/Table Editor

* Added the Connect To Excel command which is only available after the Send To Excel command
on the Copy to Clipboard menu has been used to send data to Excel. Connect to Excel opens the
Excel Connection dialog box. When the Live option is activated, any additions and modifications done
in Excel are automatically reflected in the Function/Table Editor. If the Live option is deactivated,
then additions and modifications can be committed to the Function/Table Editor by using the Update
button.

Mesh Control Explorer - New for 2021.1

Added the Mesh Control Explorer to perform a number of different tasks, including specification
of options for mesh propagation, visualization of slaved surfaces for solid meshing and/or mesh
approaches on surfaces, and determining if curves are paired by a mesh approach and/or can be
automatically paired based on proximity when mesh sizing.

The Mesh Control Explorer pane contains a number of icons and a section used to list the results of the
various exploration tools:

ShowMesh  ShowUnpared FreeEages  Show Edges Adiacent to

Approaches Nt Adjacent o Other Ediges.
Show Matched SnowPaired | Show Unpared Free,
Surfaces

Edges Edges Adjacento s>
s Clear List

o f“‘/m\:ﬁ\ﬂaﬂ ! //@( ~

Todme

(o Eges

Mesh Control Explorer Icons

The icons are split into five sections. The first section is used to specify options for automatic mesh
propagation.

The second section contains tools which are used to visualize how surfaces of different solids are linked
to one another for solid meshing or determine which surfaces have a mesh approach currently assigned.

The third section contains tools to visualize curves on geometric entities which are already automatically
paired and/or can be when using the mesh propagation options; adjacent to one another, but require
additional modification, such as being split at various locations, to allow automatic pairing; or not
adjacent to any other curves, therefore not eligible for automatic pairing unless existing geometry is
moved or new geometry is created.

The fourth section contains a single icon to clear the list area, while the fifth section contains one
command which locates the line in the list area containing the curve or surface selected from the
graphics window and another which controls how curves or surfaces currently highlighted in the list
area are highlighted in the graphics window.

Mesh Sizing Propagation Toggle

When activated, uses options in the Mesh Sizing Propagation Options dialog box to set up mesh
sizing on curves to facilitate mesh propagation from geometric entity-to-geometric entity. To access
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the Mesh Sizing Propagation Options dialog box via the Mesh Control Explorer, click the Mesh
Control Explorer Options icon. When deactivated, the options in the Mesh Sizing Propagation
Options dialog box are ignored.

Mesh Control Explorer Options
Opens the Mesh Sizing Propagation Options dialog box. For more information, see Meshing.
Show Slaved Surfaces

This tool is used to visualize how surfaces of solids are linked to one another using the “Matched -
Link to Surface” Mesh Approach. When a surface is “linked” to another surface, the Slave surface
is given an identical mesh to the master surface, which allows either the hex mesher or tetrahedral
mesher to create a single connected mesh across multiple solids.

When this tool is used, a list of all surfaces which are linked using “Matched - Link to Surface” Mesh
Approach will always be sent to the list area. In addition, when highlighting is enabled, which

is the default, all surfaces which have the mesh approach defined or are referenced will also be
highlighted in the graphics window. Each master will appear “filled”, while each Slave will appear
“outlined”. Once the list area is populated, any single line can be selected, which highlights only the
surfaces on that line in the graphics area.

Each line in the list area can contain any combination of Surface IDs and symbols, with the location
of the Surface ID and type of symbol holding particular significance. In all cases, the surface ID to
the left of the symbol is the master, while the surface ID to the right of the symbol is the Slave.

If a “<” symbol is between two Surface IDs, this indicates the surfaces reside on the same solid. In
general, this indicates the solid has been sized for hex meshing and the hex mesh will start at the
master and continue to the Slave surface, following all the curves found on the solid between the
two surfaces.

If a “<<” symbol is between two Surface IDs, this indicates the surfaces reside on different solids. In
general, these surfaces have been linked specifically so the Slave surface will be meshed identically
to the master, which allows for the mesh on both solids to be connected at that interface (i.e.,
share nodes at that surface). In Femap, this type of linking is often referred to as adjacent surface
matching.

It is quite common for a surface to be the master or Slave for hex meshing purposes on a particular
solid, but then be the opposite when setting up adjacent surface matching. For instance, surfaces A,
B, C, and D all appear on a single line in the list area as "A<<B<C<<D". This means:

* Alisany surface on “Solid 1" (could potentially be matched to another surface for hex meshing
purposes)

* Band Care both on “Solid 2", where B is the “master” and C is the “slave” for hex meshing
purposes.

* Dis any surface on “Solid 3” (could potentially be matched to another surface for hex meshing
purposes).
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* In the connection between “Solid 1” and “Solid 2", A is the “master” and B is the “slave”.
* In the connection between “Solid 2 and “Solid 3”, Cis the “master” and D is the “slave”.

Right mouse-clicking on any selected line in the list area will display a context-sensitive menu
containing four commands.

Reverse reverses the master-Slave relationships for all surfaces on the selected line. If all
relationships cannot be reversed, an error stating “Unable to Reverse. Multiple Surfaces are Slaved
to Surface (ID).” will be displayed.

Approach on Master will display the Surface Mesh Approach dialog box, allowing the definition of
a meshing approach on the master. For more information on the available mesh approaches, see
Section 5.1.2.15, "Mesh, Mesh Control, Approach On Surface" in the Femap Commands guide.

List simply lists all the surfaces on the selected line to the Messages window, while Show All
highlights all of the surfaces found by the tool using the current options specified on the Show
When Selected icon menu. These commands are also found on the context-sensitive menu for
every tool in the Mesh Control Explorer which has a con-text-sensitive menu, only they list or
highlight all of the found curves instead surfaces.

For example, the geometry below is sized for hex meshing. The surface IDs on each line in the
list area of the Mesh Control Explorer each represent any number of pairs of surfaces which are
“linked” using the “Matched - Link to Surface” Mesh Approach. In addition, those surfaces are all
simultaneously highlighted in the graphics window.

Mesh Control Explorer

e a ¥
R DR E s \gss
—

Show Mesh Approaches

This tool determines which surfaces have a mesh approach assigned (other than Matched - Linked to
Surface).

When this tool is used, a list of all surfaces which have a mesh approach assigned will always be sent to
the list area. In addition, when highlighting is enabled, which is the default, all surfaces which have a
mesh approach assigned will also be highlighted in the graphics window. Once the list area is populated,
any single line can be selected, which highlights only the surface on that line in the graphics area.

Right mouse-clicking on any selected line in the list area will display a context-sensitive menu containing
three commands.

Approach displays the Surface Mesh Approach dialog box, which can be used to review or edit the mesh
approach currently assigned to the surface. For more information on the available mesh approaches, see
Section 5.1.2.15, "Mesh, Mesh Control, Approach On Surface" in the Femap Commands guide.
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List simply lists all the surfaces on the selected line to the Messages window, while Show All highlights
all of the surfaces found by the tool using the current options specified on the Show When Selected
icon menu.

Show Paired Edges

This tool is used to determine which curves have been “paired” in some way due to mesh approach
and/or can be automatically “paired” when Mesh Sizing Propagation is activated because the curves
are coincident and share end points, then lists them to the list area. When Highlighting is activated,
which is the default, all curves which are paired will also be highlighted in the graphics window. When
a solid is sized for hex meshing, the curves which extend from the master surface to the Slave surface
are “paired” because all of them need to have the same mesh size in order for mesh properly extrude,
revolve, and/or sweep through the solid to create “layers” of solid hex (brick) or wedge elements.

When “paired”, curve IDs will be listed between brackets, separated by commas. For example:

* Two paired curves, “A” and “B”, are on two different solids, sheet solids, and/or general bodies, this
listing is “[Curve A ID], [Curve B ID]”

* Four paired curves, “A","B", “C", and “D”, are on the same solid the listing is “[Curve A ID, Curve B ID,
Curve CID, Curve D ID]".

* Two paired curves, “A” and “B”, are on “Solid 1", while two paired curves, “C" and “D”, are on “Solid 2".
If properly set up for solid meshing (i.e., curves “B” and “C" are on surfaces which have a “Matched -
Linked to Surface” mesh approach defined), the listing is “[Curve A ID, Curve B ID], [Curve C ID, Curve
D ID]".

S M E BN &N S

17,201, 1581

Right-mouse clicking on any selected line in the list area displays a context-sensitive menu. Use List to
simply lists all the curves on the selected line to the Messages window, while Show All highlights all
of the curves found by the tool using the current options specified on the Show When Selected icon
menu.

Show Unpaired Free Edges that are Not Adjacent to Other Edges

This tool is used to visualize curves which are not coincident to other curves and also do not share
any end points. Many times this tool will simply highlight geometric free edges in the model. When
highlighting is activated, which is the default, all curves which are found by the tool will also be
highlighted in the graphics window. Curves found by this tool are always listed individually.

List simply lists the curve on the selected line to the Messages window, while Show All highlights all
of the curves found by the tool using the current options specified on the Show When Selected icon
menu.

22-5



_ 22. What's New - Version 2021.1

Show Unpaired Free Edges that are Adjacent to Other Edges

This tool is used to determine curves which are partially coincident to other curves, but do not share
any end points, then lists them to the list area. When highlighting is activated, which is the default, all
curves which are found by the tool will also be highlighted in the graphics window. These curves are
listed as “[Curve A ID], [Curve B ID]".

To potentially create shared end points on a particular set of unpaired curves, select a line in the list
area, then right-mouse click and choose the Imprint Points command from the context-sensitive menu.
To attempt to create shared end points on all of the unpaired curves currently in the list area, select any
line from the list area, then right-mouse click and choose the Imprint Points - All command from the
context-sensitive menu.

List simply lists the curve on the selected line to the Messages window, while Show All highlights all
of the curves found by the tool using the current options specified on the Show When Selected icon
menu.

Show Edges that are Adjacent to Surfaces with No Imprinted Edges

This tool is used to determine if edges of any number of surfaces are adjacent to the face of a surface,
but there is no imprinted edge where an edge(s) of the surface(s) meet the face of another surface
(T-Junctions) then lists them to the list area. When highlighting is enabled, which is the default, all
Surface Face-to-Surface Edge combinations which are found by the tool will also be highlighted in the
graphics window. For a single combination, this is listed as “Surface ID > [Surface Edge (Curve) ID]". For
combinations where edges from multiple surface intersect a single surface, this is listed as “Surface ID >
[Surface Edge (Curve) ID A, Surface Edge (Curve) ID B, etc]”.

Mesh Control Explorer a
LRI YR
19

To potentially create imprinted edges on the surface using the surface edges, select a line in the list area,
then right-mouse click and choose the Imprint Edges from the context-sensitive menu. To attempt to
create imprinted edges on all of the Surface Face-to-Surface Edge combinations currently in the list area,
select any line from the list area, then right-mouse click and choose the Imprint Edges - All command
from the context-sensitive menu. In addition, if you would like to have the imprinted edges always be
extended to the extents of the surface in both directions, activate the Extend Imprints toggle on the
context-sensitive menu.

List simply lists the surface ID and all curve IDs on the selected line to the Messages window, while
Show All highlights found by the tool using the current options specified on the Show When Selected
icon menu.

Show Surfaces that Pierce Other Surfaces with No Imprinted Intersection

This tool is used to determine if any number of surfaces pierce through another surface but there
are no imprinted curves at the location where the surfaces intersect., then lists them to the list area.
When highlighting is enabled, which is the default, all Surface(s) piercing another Surface without
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Imprinted Intersection(s) combinations which are found by the tool will also be highlighted in the
graphics window. For a single combination, this is listed as “Surface being pierced ID > [Piercing Surface
ID]”. For combinations where multiple surfaces are piercing a single surface, this is listed as “Surface
being pierced ID > [Piercing Surface ID A, Piercing Surface ID B, etc}”.

Mesh Control Explorer a
NS E-F RN R

To potentially create imprinted edges at the intersections of surface(s) which pierce each other, select

a line in the list area, then right-mouse click and choose the Imprint Intersections from the context-
sensitive menu. To attempt to create imprinted edges on all of the surfaces which pierce each other
currently in the list area, select any line from the list area, then right-mouse click and choose the Imprint
Intersections - All command from the context-sensitive menu. In addition, if you would like to have

the imprinted edges always be extended to the extents of the surface(s) in both directions, enable the
Extend Imprints toggle on the context-sensitive menu.

List simply lists the curve on the selected line to the Messages window, while Show All highlights all
of the curves found by the tool using the current options specified on the Show When Selected icon
menu.

Clear List
This icon is used to clear all lines of curve IDs or surface IDs from the list area.
Locate in List

This icon is only available when the list area is populated with curve or surface IDs by one of the tools.
When curve IDs are listed, this icon allows selection of a curve from the graphics window, then locates
and highlights the curve in the list area. When surface IDs are listed, this icon locates and highlights the
selected surface in this list area.

Show When Selected menu

Contains a number of options to show the entities currently highlighted in the Mesh Control Explorer
in the main graphics window. Only Curves and Surfaces can be “shown” and which type of entity being
shown depends on which tool was used to populate the list in the Mesh Control Explorer. By default,
this command is enabled. The commands on this menu use the various options of the Window - Show
Entities command (see Section 6.3.2.3, "Window, Show Entities..." in the Femap Commands guide).
Once the options have been selected, simply clicking the Show When Selected icon will enable/disable
the highlighting.

When highlighting is enabled, all entities which are listed to the Mesh Control Explorer by tool will be
highlighted in the graphics window. If a single line is then highlighted, only the entities on that line will
be highlighted.
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Setting the menu to Highlight highlights the entities in the graphics window. Transparent Highlight
does the same thing as Highlight, but will make all non-selected entities temporarily transparent as
well.

Note:

The level of transparency used in the Transparent Highlight option can be adjusted using a
global value for all entities using View - Options; Category: Tools and View Style; Transparency
option.

Setting the menu to Show Selected Only will cause all entities NOT associated with the selected entities
in the Mesh Control Explorer to temporarily disappear until Show When Selected is toggled off or

the model is regenerated. The Autoscale to Show Entities, Show Labels, and Show Normals (shows
element normals) options can be toggled and the highlight color can also be chosen from the Femap
color palette using the Highlight Color... command.

Geometry

* Added an Overlap Repair option to the Automatic Midsurface Generation dialog boxwhich is
accessed by the Geometry - Midsurface - Automatic command.

Automatic Midsurface Generation X
Midsurface Options Face Pairing Options

Target Thickness mm|  [] Combine Tangent Surfaces

0.1
[Jpre-vi1.1 Midsurface Method

["] Combine Midsurfaces ["]Reverse Face Pairs
[] variable Thickness Processing

["] overlap Repair

[]Remove Holes

[“]Keep Untrimmed Midsurfaces Cancel

When activated, Overlap Repair attempts to automatically remove overlapping midsurfaces caused
by offsets in the original solid geometry, thereby resulting in fewer newly created midsurfaces and/or
midsurfaces which do not overlap. This option may be useful when creating midsurfaces in cases
where multiple internal ribs approach an “intersection” or “near intersection” from various directions
and/or the ribs on “opposite sides” of the “intersection” are otherwise not aligned with one another.

* Added Enhanced Geometry - Curve - Centerline to better handle more complex beam-like solids,
including helical and swept shapes created from complex splines.

Meshing

* Added a Size Propagation section to the dialog box for the Mesh - Mesh Control - Size on Curve;
Mesh - Mesh Control - Size on Surface; and Mesh - Mesh Control - Size on Solid commands.
In each command, there is a Propagate Sizing option and an icon button which accesses the Mesh
Sizing Propagation Options dialog box. The Propagate Sizing option can also be activated and the
other options specified via the Mesh Control Explorer dockable pane, which was added for 2021.1.

Opens the Mesh Sizing Propagation Options dialog box:
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Meshing

Mesh Sizing Propagation Options X
Limit Selection Edges to Pair

(® All Solids / Surfaces ONone

(O Free Surface Edges Only

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

[Jinclude Edges on Same Solid

(O Meshed Solids / Surfaces Only
(O Selected Solids Only

Select Solids.

On Solids Edge Pairing Tolerance
© Automatic 0.00172119
(O Specified 0

Matched and Mapped Surfaces

This dialog box is broken into four sections, each controlling a different aspect of mesh sizing
propagation.

Limit Selection

Controls which solids/surfaces are considered when mesh sizes are updated. Choose All Solids/
Surfaces, Meshed Solids/Surfaces Only, or Selected Solids Only. When using Selected Solid
Only, click the Select Solids button to select solids, sheet solids, and general bodies using the
standard entity selection dialog box.

On Solids

If Slaved and Mapped Surfaces is activated, then slaved surfaces with mapped mesh approaches
are con-sidered when determining which edges to update, otherwise they are not considered.

Edges to Pair

These options will automatically find neighboring edges of unstitched geometric entities (i.e.,
individual surfaces, sheet solids, and/or non-enclosed volume portions of general bodies) and
attempt to match mesh sizes across the multiple coincident edges.

Note:

To be identified and linked by any option in this section, edges must have coincident
endpoints.

off
No edges are paired in this manner.
Free Surface Edges Only

Only edges that are used by one surface will be considered. This is the default, however it will not
identify certain types of geometry, such as T-junctions, where one of the edges is an internal edge
of sheet solid or general body (i.e., surfaces which have been stitched or non-manifold added
together). On the other hand, it will identify T-junctions where all curves that meet at the junction
belong to individual surfaces.

Free Surface Edges and Other Edges

Similar to Free Surface Edges Only, but also considers internal edges of any sheet solid or
general body.

All Edges

22-9



_ 22. What's New - Version 2021.1

Simply checks all geometric edges. This method will have the slowest performance, but also
considers edges of regular (non-sheet) solids, which allows it to identify junctions between solids
and sheet solids.

Note:

If Include Edges on Same Solid is deactivated, which is the default, edges are never
checked for pairing with other edges of the same sheet solid, solid, or general body. For
instance, if there is a sheet solid that wraps around to form a closed cylinder, the edges
would never be linked unless this option is activated.

Edge Pairing Tolerance

This is the tolerance used to automatically pair coincident edges. Automatic uses the default
node merge tolerance, while Specified uses value provided by the user.

Note:

Femap determines the default node merge tolerance based on overall model size. The
number is 1/10000 of the model box diagonal (think of the model box being an invisible
box that completely encapsulates every entity in the model).

* Added a Detect Surface Poles option to Mapped approaches in the Surface Mesh Approach dialog
box. When activated, the location of surface poles will be detected and the selected points may be
reordered to create a higher-quality mesh. When deactivated, the points are always used as entered.

Materials

* Added option 607..MSC.Nastran Cohesive Material (MCOHE SOL400) to Other Types to support
the MCOHE entry for MSC Nastran SOL 400.

* Added option 608..MSC.Nastran Gasket Material (MATG SOL400, SOL 600) to Other Types to
support the MATG entry for MSC Nastran SOL 400 and SOL 600.

Properties

* Added a Define Property Extensions icon button to the Define Property dialog boxes for a number
of different property types. When clicked, the Property Extensions dialog box is displayed, which
allows specification of solver-specific items for the current property type. The options available change
from property type-to-property type. The Filter icon button can be used to limit the tabs which are
displayed in the Property Extensions dialog box.

Options available for Integration Type are “0..Default”, “1..Gauss", or “2..Newton-Coates”. Options
available for Output Type are “0..Default”, “1..Corner Nodes”, or “2..Gauss Points”. Options available

"o

for Matrix Scheme are “0..Default”, “1..Secant-Type Matrix”, or “2..Tangent-Type Matrix".
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Property Extensions - Rod

MSC Nastran tab - These options are only used for SOL 400 and written to a PRODN1 entry. When
Large Strain is activated, an existing material may then be selected from the Material drop-down in the
Overrides section.

Property Extensions - Bar and Beam

MSC Nastran tab - These options are only used for SOL 400 and written to a PBARN1 entry for

a bar or a PBEMN1 entry for a beam. When Large Strain is activated, the options for Integration

Type are 0..Default, 1..Linear/Cubic, 2..Linear/Cubic Closed Section, 3..Linear/Cubic Open Section,
or 4..Linear-shear, while the options for Section are 0..Default, 1..Smeared Cross-Section, or
2..Numerically Integrated Cross Section. In addition, an existing material may then be selected from
the Material drop-down in the Overrides section.

Property Extensions - Membrane, Bending Only, and Plate

Autodesk Nastran tab - For plate properties, the General section can be used to specify which element
stress Component Direction will be used to determine element failure and maximum Compression
Allowable.

The Shell Type After Reversion drop-down specifies the type of element being created, 1..Tension
Only or 2..Shear Panel.

When set to 1..Tension Only the values defined for X Compression Factor and Y Compression Factor
are used to determine the stiffness when the element fails.

When set to 2..Shear Panel, Effectiveness Factor, F1, F2, F3, and F4 specify treatment of the effective
extensional area of the shear panel.

MSC Nastran tab - These options are only used for SOL 400 and written to a PSHLN1 entry. When Large
Strain is activated, two options, Integration Type and Behavior Type, are available for each element
topology.

For a Membrane, Bending Only, or Plate property, available options for Integration Type and Behavior
Type for each Element Topology for Plates:

Element Topology Integration Type Behavior Type
Tria3 Elements 0..Default 0..Default
1..Linear 2..Doubly-curved thin shell
5..Linear Discrete Kirchhoff 3..Membrane three-dimensional
Triab Elements 0..Default 0..Default
3..Quadratic 3..Membrane three-dimensional
Quad4 Elements  0..Default 0..Default
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Element Topology Integration Type

Quad8 Elements

1

2
5
0
3
4

..Linear 1

..Linear Reduced Hourglass control 2..
..Linear Discrete Kirchhoff 3.
..Default 0..
..Quadratic 1..
..Quadratic Reduced 3..

Behavior Type
..Doubly-curved thick shell

Doubly-curved thin shell

Membrane three-dimensional
Default

Doubly-curved thick shell

Membrane three-dimensional

In addition, an existing material may then be selected from the Membrane drop-down and/or the
Bending drop-down in the Material Overrides section.

Property Extensions - Plane Strain

MSC Nastran tab - These options are only used for SOL 400 and written to a PSHLN2 entry. When Large
Strain is enabled, two options, Integration Type and Behavior Type, are available for each element

topology.

Available options for Integration Type and Behavior Type for each Element Topology for Plane Strain:

Element Topology Integration Type

Tria3 Elements

Triab Elements

Quad4 Elements

Quad8 Elements

0
1

A W O O N

..Default 0..
..Linear 1
2
4
5
..Default 0
..Quadratic 1
3
4
..Default 0
..Linear 1
..Linear Reduced Hourglass control 3
..Linear with Twist 4
..Default 0
..Quadratic 1
..Quadratic Reduced 3..

Behavior Type

Default

..Axisymmetric Solid
..Incompressible Axisymmetric
..Plane Strain

..Incompressible Plane Strain
..Default

..Axisymmetric Solid
..Plane Stress

..Plane Strain
..Default

..Axisymmetric Solid
..Plane Stress

..Plane Strain
..Default

..Axisymmetric Solid

Plane Stress
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Element Topology Integration Type Behavior Type
5..Quadratic with Twist 4. .Plane Strain

In addition, an existing material may then be selected from the Material drop-down as well as a Layer
Direction and/or Thickness in the Overrides section.

Property Extensions - Laminate

MSC Nastran tab - These options are only used for SOL 400 and are written to PHSLN1 entry. When
Large Strain is activated, two options, Integration Type and Behavior Type, are available for each
element topology.

Available options for Integration Type and Behavior Type for each Element Topology.

Element Topology Integration Type Behavior Type
Tria3 Elements 0..Default 0..Default
1..Linear 2..Doubly-curved thin shell
5..Linear Discrete Kirchhoff 3..Membrane three-dimensional
Tria6 Elements 0..Default 0..Default
3..Quadratic 3..Membrane three-dimensional
Quad4 Elements  0..Default 0..Default
1..Linear 1..Doubly-curved thick shell
2..Linear Reduced Hourglass control 2..Doubly-curved thin shell
5..Linear Discrete Kirchhoff 3..Membrane three-dimensional
Quad8 Elements  0..Default 0..Default
3..Quadratic 1..Doubly-curved thick shell
4..Quadratic Reduced 3..Membrane three-dimensional

In addition, an existing material may then be selected from the Membrane drop-down and/or the
Bending drop-down in the Material Overrides section.

Property Extensions - Axisymmetric

MSC Nastran tab - These options are only used for SOL 400 and written to a PSHLN2 entry. When Large
Strain is activated, two options, Integration Type and Behavior Type, are available for each element
topology.

Available options for Integration Type and Behavior Type for each Element Topology for Plane Strain:.
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Element Topology Integration Type

Tria3 Elements

Triab Elements

Quad4 Elements

Quad8 Elements

0..Default

1..Linear

0..Default
3..Quadratic

0..Default
1..Linear
..Linear Reduced Hourglass control

..Linear with Twist
..Default

..Quadratic
..Quadratic Reduced

u A~ W O O N

..Quadratic with Twist

Behavior Type

0..

Y

o U B~ N

w - O ~h W - O »~ W

Default

..Axisymmetric Solid
..Incompressible Axisymmetric
..Plane Strain

..Incompressible Plane Strain
..Default

..Axisymmetric Solid
..Plane Stress

..Plane Strain
..Default

..Axisymmetric Solid
..Plane Stress

..Plane Strain
..Default

..Axisymmetric Solid
..Plane Stress

..Plane Strain

In addition, an existing material may then be selected from the Material drop-down as well as a Layer
Direction and/or Thickness in the Overrides section.

Property Extensions - Solid

MSC Nastran tab - These options are only used for SOL 400 and written to the PSLDN1 entry.

Available options for Integration Type and Behavior Type for each Element Topology for Plane Strain:.

Element Topology Integration Type

Tetra4 Elements

Tetra10 Elements

0..Default

1..Linear

0..Default
2..Linear Reduced Hourglass control

6..Quadratic

Behavior Type
0..Default

1..Solid

3..Incompressible Solid
0..Default

1..Solid
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Pyram5 Elements  O..
1
2
Pyram13 Elements O
6
Wedgeb Elements 0
1
Wedge15 Elements 0
6
Brick8 Elements 0
1
2
3
Brick20 Elements 0
4
6

Default

..Linear

..Linear Reduced Hourglass control
..Default

..Quadratic
..Default

..Linear
..Default

..Quadratic
..Default

..Linear
..Linear Reduced Hourglass control

..Assumed Strain Enhanced Formulation Solid Shell
..Default

..Quadratic Reduced
..Quadratic

Properties

Behavior Type
0..Default

1..Solid

o

..Default
..Solid
..Default
..Solid
..Default
..Solid
..Default
1..Solid
2..Solid Shell

o - O = O -

0..Default
1..Solid

In addition, an existing material may then be selected from the Material drop-down in the Overrides

section.

Property Extensions - Solid Laminate

MSC Nastran tab - The Brick8 Elements and Brick20 Elements sections contain an Integration Type
drop-down menus. Available options for Brick8 Elements are 0..Default, 1..Linear, and 2..Assumed
Strain Enhanced For-mulation Solid Shell, while available options for Brick20 Elements are 0..Default

and 3..Quadratic.

In addition, it is possible to specify a Layer Direction in the Overrides section. The value for Layer

Direction must be +/-1, +/-2, or +/-3 only. Default in +1. A positive value implies that the composite layer
input is a fractional percent of the total element thickness in the ply direction and is recommended. A
negative value implies that the composite layer input is the actual thickness of that ply.

These options, along with the options in the Define Property dialog box are used to write the PCOMPLS

entry.
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Property Extensions - Solid Cohesive

MSC Nastran tab - These options are only used for SOL 400 and write. The Cohesive Elements section
contains three drop-downs.

Loads and Constraints

Added an Equation Coord Sys drop-down to the Create Loads dialog box for the Model - Load

- Nodal; Model = Load = Nodal on Face; Model - Load = Elemental; and Model = Load

- Elemental on Face commands. The Equation Coord Sys drop-down can be used to specify the
coordinate system in which equations are evaluated when defining nodal or elemental loads when
Method is set to Variable. By default, this option is set to the active coordinate system in the model,
not to match the Definition Coord Sys.

Connections (Regions, Properties, and Connectors)

Added a Check for Connection to Internal Edges option to the Connect - Automatic command,
which is only available when Edge - Edge is activated in the Connection Types section of the

Auto Detection Options for Connections dialog box. When activated, it allows connections to be
automatically created between any combination of free edges an internal edges (i.e., non-free edges)
of surfaces (sheet solids), solids, and general bodies which are considered coincident based on the
value specified for Tolerance in the Detection Options section. If deactivated, which is the default,
no connections will be made between any edge and any internal edge.

Added a Surfaces to the Output section for Connection Regions. Only available when Defined By is
set to Surfaces and is currently only used by MSC Nastran.

Updated the Connection Region Options dialog box to have three tabs: Simcenter Nastran, MSC
Nastran, and ABAQUS. The options on the Simcenter Nastran and ABAQUS tabs were available in
previous versions of Femap, but all of the options on the MSC Nastran tab other than Friction Value
(FRIC) are new for 2021.1.

Body Surface Contact Flag (COPTB)

Flag to indicate how body surfaces may contact. Writes COPTB and corresponding value to BCBDPRP
entry. Please see MSC documentation for BCONPRG entry for more information.

Friction Value (FRIC) or Friction Table (FRIC - TABLE)

When Friction Value (FRIC) is selected, specifies a friction coefficient and writes FRIC and a real
number to BCBDPRP entry. When set to Friction Table (FRIC - TABLE), represents ID of an existing
function, which writes FRIC and an integer value to BCBDPRP.

In general, entering the friction coefficient for a contact body pair via a BCTABLE and BCONECT/
BCONPRP is strongly recommended. When a grid point contacts a rigid body, coefficient of friction
associated with the rigid body is used. When a grid point contacts a deformable body, average of the
coefficients for the two bodies is used.

Smoothing Control (IDSPL)
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Controls geometric smoothing of boundary of deformable body option. Enter a value of O or leave
blank for discrete geometric representation. When a value above 0 is used, the surface of the body
is smoothed out with splines (2D) or Coons surfaces (3D) and discontinuity edges/corners are being
defined by using absolute values of this setting as the ID of the BLSEG entries. If a BLSEG with ID
that does not equal the absolute value of this setting does not exist, the whole body is smoothed
and there are no user-defined discontinuity corners (2D) or edges (3D). Furthermore, additional
discontinuity edges are being generated automatically if the difference in patch normals exceeds the
value of Discontinuity Threshold (SANGLE). Default = 0. Writes IDSPL and corresponding value to
BCBDPRP entry.

Midside Node Projection (MIDNOD)

Mid-side node projection flag. Only used when Smoothing Control IDSPL does not equal 0. When
set to a value above 0, the midside grid of quadratic elements are projected onto the selected

spline surfaces. This operation is performed before the contact process starts and it may change the
location of grids in contact bodies. It may operate in combination with the initial stress-free contact.
Writes MIDNOD and corresponding value to BCBDPRP entry.

Discontinuity Threshold (SANGLE)

Threshold for automatic discontinuity detection in degrees. Used for geometric smoothing option in
SOL 400 only. Default = 60.0. Not used when Smoothing Control (IDSPL) is greater than or equal to
0. Writes SANGLE and corresponding value to BCBDPRP entry.

Contact Check (ISTYP)

Check of contact conditions and is not necessary in segment-to-segment contact. Writes ISTYP and
either O (default) or 2 to BCBDPRP entry.

0..Check Each Body
Each deformable body is checked versus the other.
1..0ptimized Contact
Double-sided contact with automatic optimization of contact constraint equations.
Rigid Options button

Opens the Rigid Region Options dialog box, which is used to specify values for the various fields of
the BCRIGID entry.

Motion Control

This section is used to specify the CGID and CONTROL fields on the first line of the BCRIGID
entry, along with the NLOAD field on the second line. Control Node (CGID) and Rotation
Control Node (NLOAD) are the IDs of existing node(s). Choose from one of the three options
for Control Type (CONTROL).

Rotation Axis

This section is used to specify values for the DCOS1, DCOS2, and DCOS3 fields on the second
line of the BCRIGID entry. When set to X (DCOS1)/Y(DCOS2)/Z(DCOS3), writes a specified value
as a real number to DCOS1, DCOS2 and/or DCOS3 fields, respectively. If set to Time Dependent
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X/Time Dependant Y/Time Dependent Z, writes ID of existing function to DCOS1, DCOS2,
and/or DCOS3 fields as an integer.

Growth Factor

This section is used to specify values for the fields on the GROW line of the BCRIGID entry.
The values for Component 1 (GF1), Component 2 (GF2), and Component 3 (GF3) are written
to the GF1, GF2, and GF3 fields, respectively. The IDs of existing functions selected for Table
1 (TAB-GF1), Table 2 (TAB-GF2), and Table 3 (TAB-GF3) are written to the TAB-GF1, TAB-GF2,
and/or TAB-GF3 fields, respectively.

Angular Velocity

This section is used to specify values for the ANGVEL on the first line of the BCRIGID entry,
along with the values for the VELRB1, VELRB2, and VELRB3 fields on the second line of the
BCRIGID entry. When set to Angular Velocity Value (ANGVEL)/VX (VELRB1)/VY (VELRB2)/VZ
(VELRB3), writes a specified value as a real number to ANGVEL, VX (VELRB1), VY (VELRB2)
and/or VZ (VELRBS3) fields, respectively. If set to Time Dependent Value/Time Dependant
VXI/Time Dependent VY/Time Dependent VZ, writes ID of existing function to ANGVEL, VX
(VELRB1), VY (VELRB2), and/or VZ (VELRB3) fields as an integer.

Approach Velocity

This section is used to specify values for the fields on the APPROV line of the BCRIGID entry.
Angular Velocity (A) writes a value to the A field. Rotation Axis X (N1)/Rotation Axis Y (N2)/
Rotation Axis Z (N3) are written to the N1, N2, and N3 fields, respectively, while Velocity X
(V1)IVelocity Y (V2)/Velocity Z (V3) are written to the V1, V2, and V3 fields.

Added Norm Scale Fac (SFNPNLT) and Tang Scale Fac (SFTPNLT) options to the Contact section of
the MSC Nastran Advanced Contact Options dialog box accessed by the Advanced Options button on
the MSC Nastran tab.

Norm Scale Fac (SFNPNLT)

Scale factor of augmented Lagrange penalty factor along contact normal direction. Value must be
above 0.0 (Default=1.0). Norm Scale Fac (SFNPNLT)*Lagrange Factor (PENALT) used
in analysis. If this field is left default, value of SFNPNLT entered for BCPARA, specified in Analysis
Set Manager, will be used. A non-blank value entered in SENPNLT will override the value of
SENPNLT in BCPARA. SOL 400 only.

Tang Scale Fac (SFTPNLT)

Scale factor of augmented Lagrange penalty factor along contact normal direction. Value must
be above 0.0 (Default=1.0). Tang Scale Fac (SFTPNLT)*Lagrange Factor (PENALT)
used in analysis. If this field is left default, value of SFTPNLT entered for BCPARA, specified in
Analysis Set Manager, will be used. A non-blank value entered in SFTPNLT will override the value
of SFTPNLT in BCPARA. Sol 400 only.

Added a Cohesive Options button to the Glue Break section of the MSC Nastran Advanced Contact
Options dialog box accessed by the Advanced Options button on the MSC Nastran tab.

Displays the Contact Glued Contact Options dialog box, which can be used to specify parameters for
Cohesive (Flexible) Glued Contact. These options are written as parameters to a BCONPRG entry,
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which is potentially used in conjunction with BCONPRP entry, with one or both entries referenced by a
BCONECT entry. Currently, these options are only for SOL 400.

Note:

Cohesive (Flexible) contact is only supported for surface-to-surface contact, thus all limitations
for sur-face-to-surface contact are also applicable to cohesive contact. In addition, the options in
the Glue Break section are not supported when using Cohesive contact.

Enable Cohesive Contact (FGCFLG)

Flag to activate Cohesive Glued Contact. Creates PGCFLG entry. When deactivated, which is default,
writes 0, which indicates no Cohesive Contact. When activated, writes 1, which activates Cohesive
Glued Contact.

Normal Stiffness (FGCNST)

Equivalent normal contact stiffness of connector for Cohesive Glued Contact. Creates FGCNST entry
and corresponding value.

Tangent Stiffness (FGCTST)

Equivalent tangential contact stiffness of connector for Cohesive Glued Contact. Creates FGCTST
entry and corresponding value.

Normal Stress Function (FGCNSTR)

ID of function defining contact normal stress versus relative displacement for Cohesive Glued
Contact. Creates FGCNSTR entry referencing ID of existing function.

Tangent Stress Function (FGCTSTR)

ID of function defining contact tangential stress versus relative displacement for Cohesive Glued
Contact. Creates FGCTSTR entry referencing ID of existing function.

Normal Stiffness Function (FGCNSTI)

ID of function defining contact normal stiffness versus relative displacement or temperature for
Cohesive Glued Contact. Creates FGCNSTI entry referencing ID of existing function.

Tangent Stiffness Function (FGCTSTI)

ID of function defining contact tangential stiffness versus relative displacement or temperature for
Cohesive Glued Contact. Creates FGCTSTI entry referencing ID of existing function.

Reference Node (FGCRCEN)
ID of node on which the resultant contact and moment are based.

* Added an Interference Options button to MSC Nastran Advanced Contact Options dialog box
accessed by the Advanced Options button on the MSC Nastran tab.

The options in this section are only available when Type is set to 0..Contact and written as
parameters to a BCONPRG entry, which can potentially be used in conjunction with a BCONPRP entry,
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with one or both entries referenced by a BCONECT entry. Currently, these options are only for SOL
400.
Method (OPINTRF)

The method for interference fit. Integer value greater than or equal to 0 (Default=0).

0..Small Interference Fit

Small interference fit (solved in one increment).
1..Varying with time and resolved in normal direction

Interference fit varies with time; resolved in normal direction.
2..Varying with time in a user specified direction

Interference fit varies with time in a user specified direction.
3..Varying with time using a scale factor

Interference fit varies with time using scale factor.
4..Automatic fit varying with time and node location

Automatic interference fit varies with time and node location.

Variation Table (TBINTRF)

ID of function used for interference fit. Creates TBINTRF entry referencing ID of existing function.
Usage of the function depends on the setting for Method (OPINTRF):
0..Small Interference Fit

Not used.
1..Varying with time and resolved in normal direction

Variation of interference closure with respect to time.
2..Varying with time in a user specified direction

Variation of magnitude of translation vector with respect to time.
3..Varying with time using a scale factor

Variation of magnitude of scale factor with respect to time.
4..Automatic fit varying with time and node location

Variation of magnitude of penetration vector projected node position on the master segment
with respect to time.

Region (CBINTRF)

Specifies if the Slave region or Master region of each connector referencing a particular connection
property should be used for interference fit. Creates CBINTRF entry and writes O (“0..Slave” selected,
default) or 1 (“1..Master” selected). Usage depends on the setting for Method (OPINTRF):
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0..Small Interference Fit and 1..Varying with time and resolved in normal direction
Not used.

2..Varying with time in a user specified direction
Use translation vector of each Slave or Master region.

3..Varying with time using a scale factor
Use scale factors of each Slave or Master region.

4. Automatic fit varying with time and node location
Determines penetrations of each Slave or Master region.

Fit CSys (CDINTRF)

ID of coordinate system used by Interference Vec X (VXINTRF), Interference Vec Y (VYINTRF), and
Interference Vec Z (VZINTRF) for interference fit. Creates CDINTRF entry referencing ID of existing
coordinate system. Usage depends on the setting for Method (OPINTRF):

0..Small Interference Fit, 1..Varying with time and resolved in normal direction, and
4..Automatic fit varying with time and node location
Not used.
2..Varying with time in a user specified direction
Coordinate system for direction cosines of translation vector.
3..Varying with time using a scale factor
Coordinate system for scale factor vector.
Pen Search Tolerance (PTINTRF)

Penetration search tolerance for interference fit. Only used when Method (OPINTREF) is set to
4..Automatic fit varying with time and node location. The value must be greater than or equal to
0 (Default = error tolerance*100).

Interference Vec X (VXINTRF), Interference Vec Y (VYINTRF), and Interference Vec Z (VZINTRF)
X, 'Y, and Z components of vector for interference fit (Default = 0.0). Usage depends on the setting
for Method (OPINTRF):
0..Small Interference Fit, 1..Varying with time and resolved in normal direction, and
4..Automatic fit varying with time and node location

Not used.
2..Varying with time in a user specified direction
Direction cosines for the translation vector.
3..Varying with time using a scale factor
Scale factor vector.
Scaling Center X (XCINTRF), Scaling Center Y (YCINTRF), and Scaling Center Z (ZCINTRF)
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X, 'Y, and Z components interference fit center of scaling. Only used when Method (OPINTREF) is set
to 3..Varying with time using a scale factor. Coordinates must be specified in global rectangular
coordinate system (Default = 0.0).

Initial Configuration (OPINGP)

Initial gap or overlap option. Choose from 0..None or 1..Initial Gap or Overlap. Writes OPINGP with
corresponding value of 0 (0..None) or 1 (1..Initial Gap or Overlap).

Search Tolerance (TOLINGP)

Search tolerance of initial gap. Only used when Initial Configuration (OPINGP) is set to 1..Initial
Gap or Overlap. Writes TOLINGP and corresponding value (Default = average edge length of all
contact segments).

Adjusted Region (CDINGP)

Specifies if Slave region or Master region of each connector referencing a particu-lar connection
property should be adjusted. Only used when Initial Configuration (OPINGP) is set to 1..Initial Gap
or Overlap. Creates CDINGP entry, writes O (0..Slave selected, default) or 1 (1..Master selected).

Overlap Magnitude (MGINP)

Gap or overlap magnitude. Only used when Initial Configuration (OPINGP) is set to 1..Initial Gap
or Overlap. When value is greater than 0.0, signifies a gap. When value less than 0.0, signifies an
overlap. When value = 0.0, which is the default, initial gap distance is preserved.

Listing

Added an Evaluate Group to ensure Entity Selection is valid option to the List & Groups command.
This option is on by default, but only used when the List Entities in Group option is enabled. Simply
performs the Group - Operations - Evaluate command on all selected groups before listing the
entities in each group.

Views

* Added support for RBE1 elements when using Best Available or Performance Graphics.

Output and Post-Processing

* Added a Linear and Parabolic Types option to the Contour Options dialog box, which controls if
averaging of results occurs across boundaries between linear and parabolic solid elements.

Geometry Interfaces

The following Femap interfaces have been updated to support newer geometry formats:
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Femap Interface Latest Supported Version

Parasolid 33.0
NX version 1926 (2020)
Solid Edge 2021

For details, see Section 9, “Geometry Interfaces” in the Femap User Guide.

Analysis Program Interfaces

Several of the analysis program interfaces have been improved. These changes include:

Femap Neutral File Interface

MSC Nastran Interface

Simcenter Nastran Interface

Nastran Interfaces (Simcenter and MSC/MD)

ABAQUS Interface

For details, see Section 8, “Analysis Program Interfaces” in the Femap User Guide.

Femap Neutral File Interface

* Updated Neutral Read and Write for v2021.1 changes.
MSC Nastran Interface

SOL 400 Overview

* Added support for Analysis Type 30..Implicit Nonlinear, which is used to setup analysis jobs using
SOL 400. To support SOL 400, new dialog boxes have been created in the Analysis Set Manager
to enter options for Non-linear Behavior (Nonlinear Behavior Options), Automatic Contact Parameters
(Automatic Contact Generation), and Control Parameters (NASTRAN Implicit Nonlinear Analysis). In
addition, new options were added to Contact Parameters (MSC Nastran Contact Solver Parameters).
Finally, two new entity types, Analysis Step (Analysis Step dialog box) and Global Step (Global Analysis
Steps dialog box), have been created to perform analysis chaining within a particular subcase.

Nonlinear Behavior

The Nonlinear Behavior Options dialog box is used to specify values for specific fields on the NLMOPTS
entry:
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When on, Enable NLMOPTS writes specified options to NLMOPTS entry. When off, writes nothing.

Nonlinear Properties

The items in this section are written to the SPROPMAP line of the NLMOPTS entry. These options
control auto-mated inclusion of nonlinear property options. See MSC Nastran Quick Reference Guide
for more information.

Mapping (PROPMAP)
Value written to PROPMAP field depends on selected option.

-1..No mapping considered
Writes a value of -1, which means no mapping is considered.
0..Full integration elements when necessary

Writes O, which means map to full integration elements associated with nonlinear property
extension entries when necessary.

1..Reduced integration elements when necessary

Writes 1, which means map to reduced integration elements associated with nonlinear
property extension entries when necessary.

2..Full integration elements when possible

Writes 2, which means map to full integration elements associated with nonlinear property
extension entries when possible.

3..Reduced integration elements when possible

Writes 3, which means map to reduced integration elements associated with nonlinear
property extension entries when possible.

Behavior (PROPBEH)

Text written to PROPBEH field depends on selected option. 0..1D writes 1D, 1..3D writes 3D,
2..PLST writes PLST, 3..PSTR" writes PSTR, and 4..AXI writes AXI.

Print Flag (IPRINT)
Print flag for generated property. Value written to IPRINT field depends on selected option.

0..Default
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Writes value of O.
1..Print
Writes 1.
2.Punch
Writes 2.
3..Print and Punch
Writes 3.
Layer Direction (DIRECT)

Layer Direction Flag. Value written to DIRECT field depends on specified value. Must be an
integer value of 1, 2, or 3. Defaultis 1.

Thickness (THICKOP)

Out of plane thickness for 2D solids. Value written to THICKOP field depends on specified value,
which must be greater than or equal to 0.0. Default is 1.0.

Composite Options
The first two items in this section are written to the INLAM line of the NLMOPTS entry, while the
third is written to the SHEAR line.
Output (VCOORD)
Selects coordinate system for interlaminar stress output. Text written to VCOORD field depends
on selected option.
0..Use original CSys
Writes nothing, meaning use original coordinate system for interlaminar stress output.
1..Use Ply CSys of bottom layer

Writes BOTT, meaning use ply coordinate system of bottom layer of the interlaminate for
interlaminar stress output.

2..Use Ply CSys of above layer

Writes TOP, meaning use ply coordinate system of top layer of the interlami-nate for
interlaminar stress output.

X-axis Projection (CPROJ)

Activates projection system for projecting X-axis of CORDM onto layer plane. When on, writes
ON to CPROJ field, which indicates projection scheme activated. When off, writes nothing or
OFF.

Parabolic Shear Distribution (TSHEAR)

When on, writes TSHEAR to VALS field to indicate parabolic shear distribution is used for certain
element types. When off, THEAR line is not written.
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Strain Formulations
The first item in this section is written to the LRGSTRN line of the NLMOPTS entry, while the second
is written to the ASSM line.
Large Strain (LRGSTRN)
pecifies Large Strain Formulation. Value written to VALLE field on LRGSTRAN line depends on
selected option.
-1..No Large Strain Formulation
Writes -1.
0..Mean Normal Return
Writes O.
1..Hypoelasticity and additive plasticity with mean normal return
Writes 1.
2..Hyperelasticity and multiplicative plasticity with radial return
Writes 2.
Assumed Strain (ASSM)

Assumed strain option. Text written to VALA field on ASSM line depends on selected option.

0..Default

ASSM line not written and assumed strain is calculated automatically for certain element
types under certain conditions.

1..Use assumed strain formulation

Writes ASSUMED, which means assumed strain is calculated manually for certain element
types under certain conditions.

2..Do not use assumed strain formulation
Writes OFF, which means assumed strain is never calculated.
Element Deactivation

The items in this section are written to the DEACTEL line of the NLMOPTS entry.

Rules (VALD1)
Select default deactivation rules for elements in each physics pass in the analysis. Value written
to VALD1 field depends on selected option.
-1..Default deactivation rules are always ignored
Writes -1, which is default for single physics analysis.

0..Default deactivation rules are always applied
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Writes O, which is default in coupled analysis.
1..Default deactivation rules are applied in a mechanical pass only
Writes 1.
2..Default deactivation rules are applied in a thermal pass only
Writes 2.
Diag. Output (VALD2)

Select diagnostic output behavior for active and deactivated elements. Value written to VALD2
field depends on selected option.

0..Summary of deactivated elements

Writes 0, meaning a summary of all deactivated elements is printed. If no elements get
deactivated output is skipped.

1..Detailed list of deactivated elements

Writes 1, meaning a detailed list of all deactivated elements is printed. If no elements get
deactivated output is skipped.

2..Summary of deactivated and remaining elements

Writes 2, meaning a summary of all deactivated and all remaining active elements is
printed.

3..Detailed list of deactivated and remaining elements

Writes 3, meaning a detailed list of all deactivated and all remaining active elements is
printed.

Creep
The items in this section are written to the CREEP line of the NLMOPTS entry.

Enable Creep Formulations (CREEP)

When on, the CREEP line is written with either values for VALC1 and VALC2 or values for VALC3
and VALCA4. This line indicates the formulation to use for creep analysis.

Note:

Creep data should be entered using the MATVP entry, not the CREEP bulk data entry.

Implicit Creep

When selected, writes the selected option to a combination of the VALC3 and VALC4 fields. In

all cases, a value of a value of 1 is written to VALC3. The value of VALC4 depends on selected
option, where 0..Elastic Tangent writes a value of O, 1..Secant Tangent writes a 1, or 2..Radial
Return writes a 2.

Explicit Creep

When selected, writes the selected option to a combination of the VALC1 and VALC2 fields. In
all cases, a value of a value of 0 is written to VALC2. The value of VALC1 depends on selected

22-27



_ 22. What's New - Version 2021.1

option, where 0..Maxwell Model Creep writes a value of O or 1..Explicit Viscoplastic Creep
writes a 1.

Automatic Contact Parameters

The Automatic Contact Generation dialog box is used to specify values for specific fields on the BCAUTOP
entry, which are used for Automatic contact generation (ACG).

When enabled, Enable BCAUTOP writes specified options to BCAUTOP entry, When disabled, writes
nothing.

Primary Parameters

The items in this section are the most important parameters for build of contact bodies, match of
contact pairs.

Elements (ESET)

When selected, specifies the element IDs to only consider for automatic creation of contact
bodies. When a group is selected from the drop-down, a SET1 entry will be created in Case
Control containing element IDs, then ESET will be written and reference the ID of the SET1
entry. If the drop-down is set to 0..None, then a SET1 entry will not be written or referenced by
ESET, thus all elements in the model will be considered.

Elements as Seeds (SeedESet)

When selected, specifies the element IDs to consider as seeds for automatic creation of contact
bodies. When a group is selected from the drop-down, a SET1 entry will be created in Case
Control containing element IDs, then SeedESet will be written and reference the ID of the SET1
entry. If the drop-down is set to 0..None, then a SET1 entry will not be written or referenced by
SeedESet, thus all elements in the model will be considered as seed elements.

Nodes as Seeds (SeedGSet)

When selected, specifies node IDs to determine seed elements for automatic creation of contact
bodies. Only considers elements which are connected to the specified node IDs. When a group

is selected from the drop-down, a SET1 entry will be created in Case Control containing node
IDs, then SeedNSet will be written and reference the ID of the SET1 entry. If the drop-down is set
to 0..None, then a SET1 entry will not be written or referenced by SeedNSet, thus all nodes in
model are considered to determine seed elements.

Properties (PropSet)
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When selected, specifies the property IDs to use for automatic creation of contact bodies.

When a group is selected from the drop-down, a SET1 entry will be created in Case Control
containing property IDs, then PropSet will be written and reference the ID of the SET1 entry. If
the drop-down is set to 0..None, then a SET1 entry will not be written or referenced by PropSet,
thus all properties in model are considered.

Rigid Regions (RigidSet)

Specifies connection region IDs with Type set to Rigid to consider for automatic creation of
contact bodies. When a group is selected from the drop-down, a SET1 entry will be created

in Case Control containing connection regions IDs, then RigidSet will be written and reference
the ID of the SET1 entry. If the drop-down is set to 0..None, then a SET1 entry will not be
written or referenced by RigidSet, thus all connec-tion regions in model with Type set to Rigid
are considered.

Note:

To quickly create a new group or edit an existing group, click the New Group icon button
next to a drop-down, then use the Quick Group dialog box to create, then populate the
group with entities (New Group button, followed by Edit Group button) or simply edit
an existing group (select a group from list, click Edit Group button). In all cases, clicking
Edit Group will open a standard selection dialog box allowing selection of the type of
entity needed by a particular set. For instance, when using the icon but-ton next to the
Elements (ESET) drop-down, you will be prompted to select elements.

Type (CTYPE)
Type of contact. Text written to CTYPE field depends on selected option.

0..Touching
Writes TOUCH (default).
1..Permanent Glue
Writes PGLUE.
2..Step Glue
Writes SGLUE.
3..General Glue
Writes GGLUE.
Distance Tolerance (DISTANCE)

Distance tolerance of contact pair. If the distance between any two points which are belonging
to two different contact bodies is less than this value, these two contact bodies are recognized
to be a contact pair. Default value of DISTANCE is 100 times value of contact tolerance (ERROR).
If using the default ERROR, the value for ERROR is the smallest of the following values:

* 1/20 of the smallest nonzero element dimension (plates or solids) in the contact body.
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* 1/4 of the thinnest shell thickness in the contact body.

Auxiliary Parameters

The items in this section allow for selection of an existing connection property and/or connection
region from the appropriate drop-down to specify options on the BCAUTOP entry.

In addition, the Contact Solver Options button displays the MSC Nastran Contact Solver Parameters
dialog box. For more information, see Section 8.8.1.33, "Contact Parameters (MSC Nastran Only)" in
the Femap User Guide.

Secondary Parameters

The items in this section are helpful for user to provide more detail and further requirement for
contact model establishment and contact analysis with automatic contact generation.

Dimension (DIMENS)

Dimension of contact bodies to create. When set to 2D, writes DIMENS and 2D. When set to 3D
(default), writes DIMENS and 3D.

Consider Beam Contact (BEAMCNT)

Determines if beams should be included in contact definition. When enabled, writes BEAMCNT
and YES. When disabled, which is the default, writes nothing.

Detection at Beam Free End (BEAMCAP)

Mainly used for contact pair detection where contact occurs at free beam end. When enabled,
which is the default, writes nothing. When disabled, writes BEAMCAP and NO.

Consider Edge Contact (EDGECNT)

Determines if shell edge is included in contact definition. When enabled, writes EDGECNT and
YES, which means free and hard shell edges are included in the contact definition. When
disabled, which is the default, writes nothing and no shell edges are included in the contact
definition.

Ignore Shell Thickness (IGTHNK)

Indicates if shell element thickness should be ignored for contact detection. When enabled,
writes IGNTHK and YES to ignore shell thickness. When disabled, which is the default, writes
nothing and shell thickness is included in detection.

Initial Stress Free Contact (INISTF)

Indicates if initial stress free contact should is allowed. When enabled, writes INISTF and YES,
meaning initial stress free contact is implemented. When disabled, which is the default, writes
nothing, meaning general contact without implementation of initial stress free.

Self Contact (SelfCont)

Indicates if self contact should be considered. When enabled, writes SelfCont and Yes. When
disabled, writes nothing.

Friction
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The items in this section are used to specify the options for friction.

Type (FTYPE)

Type of friction. When set to 0..No Friction, which is the default, writes nothing. When set
to 6..Bilinear Coulomb Friction, writes FTYPE and BLCOUL (indicates value of 6). When set to
7..Bilinear Shear Friction, writes FTYPE and BLSHEAR (indicates value of 7).

Coefficient options

Used to specify value for friction. When set to Table Coefficient, writes FRIC along with an
integer value which corresponds to the ID of function currently selected in the drop-down.
When set to Value Coefficient, writes FRIC along with the value specified in the field.

NASTRAN Implicit Nonlinear Analysis

Opens the Nastran Implicit Nonlinear Analysis dialog box, which is used to specify control parameters for
the Master Case, any subcase, or any analysis step for implicit nonlinear analysis (SOL 400):

Writes specified options to NLSTEP Bulk Data entry, along with NLSTEP = ID entry to the appropriate
location in Case Control. If Skip NLSTEP is on, no options may be specified and nothing is written.

Value for ID is written to the ID field of NLSTEP. If a Subcase or Step has the same ID as Master Case, a

different Subcase, and/or a different Step, it will be properly incremented during export, so each NLSTEP
has a unique ID.

Step The items in the section are written to specific fields on the first line of the NLSTEP
Parameters entry.
Total Time (TOTTIM)

Total time for the load case. Must be a real number with a positive value. Default is
1.0. Value is written to TOTTIM field.

Nonlinearity (CTRLDEF)

Used to control the default values used for options specified the General
Parameters section and the Mechanical Analysis Parameters dialog box, which
is accessed by clicking the Mechanical Parameters button.
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Note:

Once an option has been selected, click the Defaults button in the
appropriate dialog box to update the default values. This will allow blank
values to be written to the input file for those options.

Writes selected option to CTRLDEF field.

0..Default

Writes nothing.
1..Linear

Writes QLINEAR, meaning defaults are set for quasi-linear analysis.
2..Mildly Nonlinear

Writes MILDLY, meaning defaults are set for mildly nonlinear analysis.
3..Severely Nonlinear

Writes SEVERELY, meaning defaults are set for severely nonlinear analysis.

General Parameters

The items in the section are written to specific fields on the GENERAL of the NLSTEP
entry.
Max Iterations / Increment (MAXITER)

Maximum number of iterations allowed for each increment. Default is 10.
Writes value to MAXITER field.

Min Iterations / Increment (MINITER)

Minimum number of iterations needed for each increment. Must be a
value greater than 0. Default is 1, unless Nonlinearity (CTRLDEF) is set to
2..Severely Nonlinear, then default value is 2. Writes value to MINITER field.

Max Bisections for Step (MAXBIS)

Maximum number of bisections allowed in the current step. Value can be
positive or negative. Default is 10. If value is positive and solution does

not converge after the specified number of bisections, the best solution is
computed and the analysis is continued to the next time step. If value is
negative and solution does not converge after the absolute value of specified
number of bisections, analysis is terminated.

Include Creep (CREEP)

Flag to include creep in current load case. If disabled, which is the default,
nothing is written to the CREEP field, meaning creep will not be included, even
if creep is defined for a material. When on, a value of 1 is written to the CREEP
field. For nonlinear elements only..
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Analysis Parameters

Depending on the setting for Increment Type, the different options are available
when clicking the Increment Parameters button.

When Increment Type is set to 0..Fixed, clicking the Increment Parameters
button displays the Fixed Time Stepping Parameters dialog box. See Fixed Time
Stepping Parameters in the Femap User Guide for more information.

When Increment Type is set to 1..Adaptive, clicking the Increment Parameters
button displays the Adaptive Load Stepping Parameters dialog box. See Adaptive
Load Stepping Parameters in the Femap User Guide for more information.

When Increment Type is set to 2..Arc-Length, clicking the Increment Parameters
button displays the Arc-Length Load Stepping Parameters dialog box. See Arc-
Length Load Stepping Parameters in the Femap User Guide for more information.

Note:

The arc-length increment type is not supported for contact analysis and
should not be used when Analysis Type if set to 3..Transient.

Clicking the Mechanical Parameters button displays the Mechanical Analysis
Parameters dialog box. See Mechanical Analysis Parameters in the Femap User
Guide for more information.

Fixed Time Stepping Parameters

The items in Fixed Time Stepping Parameters dialog box are written to the FIXED line of the NLSTEP
entry.

Step Parameters
Number of Increments (NINC)

Number of increments for fixed time stepping. Value must be above 0. Default is 50. When
value other than 50 is entered, writes value to NINC field. The time step for each increment

is calcu-lated value specified for Total Time (TOTTIM)/value specified for Number of Increments
(NINQ).

Output Interval (NO)

Interval for output. Every NO-th increment will be saved for output. Must be a value greater
than or equal to 0. Default is 1. When value other than 1 is entered, writes value to NO field.
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Adaptive Load Stepping Parameters

The items in Adaptive Load Stepping Parameters dialog box are written to the various ADAPT lines of the
NLSTEP entry.

Time Steps

Initial Fraction (DTINITF)

Initial time step defined as fraction of Total Time (TOTTIM). Default is 0.01. If this value is
greater than or equal to Max Fraction (DTMAXF), then the value is reset to that value. If
Nonlinearity (CTRLDEF) is set to 1..Linear, this value should be set equal to Total Time
(TOTTIM). When set to a value other than 0.01, writes specified value to DTINITF filed on first

ADAPT line.

Min Fraction (DTMINF)

Minimum time step defined as fraction of Total Time (TOTTIM). Default is 1.0E-5. When set to a
value other than 1.0E-5, writes specified value to DTMINF field on first ADAPT line.

Max Fraction (DTMAXF)

Maximum time step defined as fraction of Total Time (TOTTIM). Default is 0.5. When set to a
value other than 0.5, writes specified value to DTMAXF field on first ADAPT line.

Note:
When Analysis Type is set to 3..Transient for the Master Case, Subcase, or Step, this value
should be set between 0.05 and 0.2.

Increase Factor (SFACT)

Factor for increasing time steps due to number of iterations. Default is 1.2. When set to a value
other than 1.2, writes specified value to SFACT field on first ADAPT line.

Auto Skip Factor (ADJUST)
Time step skip factor for automatic time step adjustment. Only used when Analysis Type is set
to 3..Transient for the Master Case, Subcase, or Step. Default is 0. When set to a value other
than O, writes value to ADJUST field on third ADAPT line.
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Dominant Period Resp. Steps (MSTEP)

Number of steps to obtain the dominant period response. Default is 10. When value other than
10 is specified, writes value to MSTEP field on third ADAPT line.

When set to an integer value from 10 to 200, activates frequency based adaptive time step
adjustment with bounds, using value specified for Adaptive Time Step Bound (RB), when
specified increment converges. It cannot be combined with iteration based adaptive time step
adjustment, controlled by Desired Iterations / Increment (NDESIR), thus the value for Desired
Iterations / Increment (NDESIR) is always ignored in this case.

When set to a value of -1, activates frequency based adaptive time step adjustment without
bounds, thus value specified for Adaptive Time Step Bound (RB) is ignored. It can be combined
with iteration based adaptive time step adjustment controlled by Desired Iterations / Increment
(NDESIR). If Desired Iterations / Increment (NDESIR) is set to 0, time step is only adjusted after
the increment converges.

Adaptive Time Step Bound (RB)

Define bounds for maintaining the same time step for the stepping function during the adaptive
process. Must be value from 0.1 to 1.0. Default is 0.6. When value other than 0.6 is specified,
writes value to RB field on third ADAPT line. See definition for Dominant Period Resp. Steps
(MSTEP) for more information about when this value is used.

Output Control
Output Flag (INTOUT) and Output Every Nth Step
Output flag and Interval value to use when options is set to 1..Equally Spaced Intervals. Writes
value for selected option to INTOUT field on first ADAPT line.
-1..Last Increment
Writes value of -1, meaning only the last increment of the step will be output.
0..Every Load Increment
Writes value of O, meaning every computed load increment will be output.
1..Equally Spaced Intervals

Writes, value specified for Output Every Nth Step, meaning output will be obtained at
equally spaced intervals, thus time step will be temporarily adjusted if necessary in order to
reach certain intervals.

Criteria button

Opens User Criteria Parameters dialog box:
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If Enable User Criteria is enabled, the options in the Parameters and Time Step Changes sections
in the top half of the dialog box can be used to write values to fields on the second ADAPT line of the
NLSTEP entry.

Physical Criteria (IPHYS)

Determines if automatic physical criteria should be added and how analysis should proceed if
a user criterion is not satisfied. Writes value for selected option to IPHYS field. Default is 2..Add
Auto Physical Criteria; Stop When User Criteria Exceeded.

-2..No Auto Physical Criteria; Continue When User Criteria Exceeded

Writes value of -2, meaning do not add automatic physical criteria; continue when user
criteria are not satisfied.

-1..Add Auto Physical Criteria; Continue When User Criteria Exceeded

Writes value of -1, meaning add automatic physical criteria; continue when any user
criterion is not satisfied.

1..No Auto Physical Criteria; Stop When User Criteria Exceeded

Writes value of 1, meaning add automatic physical criteria; stop when any user criterion is
not satisfied.

2..Add Auto Physical Criteria; Stop When User Criteria Exceeded

Writes value of 2, meaning do not add automatic physical criteria; stop when any user
criterion is not satisfied

Definition (LIMTAR)

Controls how user criteria are used. When set to 0..Criteria as Limits, which is default, writes
value of O to LIMTAR field. When set to 1..Criteria as Targets, writes value of 1 to LIMTAR field.

Note:

When used as limits, time step will be reduced if the criterion would be violated. When
used as targets, time step will be increased if the calculated results are less than what is
specified by the criteria.

Min. Ratio (RSMALL)

Smallest ratio between time step changes due to user criteria. Default is 0.1. When set to value
other than 0.1, writes value to RSMALL field.
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Max Ratio (RBIG)

Largest ratio between time step changes due to user criteria. Default in 10.0. When set to value
other than 10.0, writes value to RBIG field.

The bottom half of the dialog box can be used to specify values for up to 10 different user-
defined criteria. These values are then written to a TABSCTL entry. The ID of the TABSCTL entry is
then referenced by the CRITTID field on the second “ADAPT” line of the NLSTEP entry.

The various columns are used for several reasons, including selection of user criteria to consider,
choose which entities should be considered for each user criteria, and specify limit values for
each criteria.

Status

When the box in the Status column is on, that User Criteria will be written to the TABSCTL entry
using the specified group information and ranges of limit target values.

Increment

This column contains names of the 10 potential user criteria. Selected user criteria are written
as text to a ICRITi field on the TABSCTL entry. Available options are Elem. Strain (writes ESI),
Elem. Plastic Strain (writes EPSI), Elem. Creep Strain (writes ECSI), Elem. Normalized Creep
Strain (writes ENCSI), Elem. Strain Energy (writes ESRI), Elem. Stress (writes ESTRI), Elem.
Normalized Stress (writes ENSTRI), Nodal Temperature (writes GTl), Nodal Displacement
(writes GDI), and Nodal Rotation (writes GRI).

Group

By default, set to 0..All, which means all nodes in the model will be considered for the 3 nodal
criteria or all elements will be considered for the 7 elemental criteria. If a group is selected,
only the nodes/elements in that group will be considered by writing a SET3 bulk data entry
containing node/element IDs. Each SET3 entry is then referenced by an appropriate SET3_IDi
field on the TABSCTL entry.

Note:

To quickly create a new group or edit an existing group, click the New Group icon button
in the lower left of the dialog box, then use the Quick Group dialog box to create, then
populate the group with enti-ties (New Group button, followed by Edit Group button)
or simply edit an existing group (select a group from list, click Edit Group button). In all
cases, clicking Edit Group will open a standard selection dialog box allowing selection of
the type of entity needed by a particular user criteria.

Y1, M1,Y2, M2,Y3, M3, Y4, M4

For each user criterion, up to 4 ranges of target/limit values can be specified. This allows the use
of different limit/target values for different ranges of the corresponding total quality. Writes all
YT1_i, MT1_i, YT2_i, MT2_i, YT3_i, MT3_i, YT4_i, and MT4_i entries needed for each selected
user criteria.
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Arc-Length Load Stepping Parameters

The items in the Arc-Length Load Stepping Parameters dialog box are written to the various ARCLN lines
of the NLSTEP entry.

pefaus | [ o || canel

Constraint Type

Used to select the arc-length method. Writes text for selected option to TYPE field. Default is
0..Crisfield.

0..Crisfield

Writes CRIS, which selects the Crisfield arc-length method.
1..Riks

Writes RIKS, which selects the Riks arc-length method.
2..Modified Riks

Writes MRIKS, which selects the modified Riks arc-length method.

Initial Time Step Fraction (DTINITFA)

Initial time step defined as a fraction of the Total Time (TOTTIM) for the arc-length procedure.
Default is 0.01. If value other than 0.01 is specified, writes value to DTINITFA field.

Min ArcLen Adjust Ratio (MINALR)

Minimum allowable arc-length adjustment ratio between increments for the adaptive arc-length
method. Must be a value from 0.0 to 1.0. Default = 0.25. If value other than 0.25 is specified, writes
value to MINALR field.

Max ArcLen Adjust Ratio (MAXALR)

Maximum allowable arc-length adjustment ratio between increments for the adaptive arc-length
method. Must be greater than or equal to 1.0, Default = 4.0. If value other than 4.0 is specified,
writes value to MAXALR field.

Scale Factor (SCALEA)
User specified scaling factor. If any value other than 0.0 is specified, writes value to SCALEA field.
Desired Iterations (NDESIRA)

Desired number of iterations for convergence to be used for the adaptive arc-length adjustment.
Must be an integer value greater than 0, Default = 4. If value other than 4 is specified, writes value
to NDESIRA field.
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Max Increments (NSMAXA)

Maximum number of increments in the current load case. Must be an integer value. Default is 1000.
If value other than 1000 is entered, writes value to NSMAXA field.

Mechanical Analysis Parameters

The items in the Mechanical Analysis Parameters dialog box are written to the various MECH lines of the
NLSTEP entry.

When Enable MECH is on, writes specified options to MECH lines. When disabled, writes nothing.

Based on the setting for Nonlinearity (CTRLDEF) in the Nastran Implicit Nonlinear Analysis dialog box,
which is listed at the top, clicking the Defaults button populates the fields with the recommended
default values.

Stiffness Updates

Method (KMETHOD)

Method for controlling stiffness updates. When set to 0..Full Newton-Raphson, which is the
default, nothing is written. When set to 1..Quasi Newton-Raphson, writes ITER to KMETHOD
field.

Iteration Interval (KSTEP)

Only available when Method (KMETHOD) is set to 1..Quasi Newton-Raphson. Specifies
number of iterations before the stiffness update. Default is 10. Writes value other than 10 to
KSTEP field.

Advanced
ON Vectors (MAXQN)

Only used by Method (KMETHOD) is set to 1..Quasi Newton-Raphson. Maximum number of
quasi-Newton correction vectors to be saved on the database. Must be an integer value. Default
is value for Max Iterations / Increment (MAXITER). Writes value to MAXQN field.

Max Line Searches (MAXLS)

Only used by Method (KMETHOD) is set to 1..Quasi Newton-Raphson. Maximum number of
line searches allowed for each iteration. Default is 4. Writes value other than 4 to MAXLS field.

Line Search Tol (LSTOL)
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Only used by Method (KMETHOD) is set to 1..Quasi Newton-Raphson. Line Search tolerance.
Must be value from 0.01 to 0.9. Default is 0.5. Writes value other than 0.5 to LSTOL field.

Fraction Limit (FSTRESS)

Fraction of effective stress used to limit the sub-increment size in material routines. Must be
value from 0.0 to 1.0. Default is 0.2. Writes value other than 0.2 to FSTRESS field.

Convergence Tolerances
Displacement, Load, Work, Vector, Length, Automatic Switching

Error tolerances for displacement, load, work, vector, and length. Depending on the options
enabled, writes the CONV entry with U (Displacement), P (Load), W (Work), V (Vector), L
(Length), and/or A (Automatic Switching) in any combination. Default for CONV for SOL 400 for
structural analysis is PV. Along with CONV, a corresponding entry and value will be written for
each tolerance. When on, Displacement writes EPSU, Load writes EPSP , and Work writes EPSW.
Default values depend on Nonlinearity (CTRLDEF) setting in the Nastran Implicit Nonlinear
Analysis dialog box

Checking (MRCONV)

Specifies if rotations and moments should be included in the convergence testing. Writes value
of selected option to MRCONYV field. Default is 3..Forces and Displacements.

0..Forces, Moments, Displacements, and Rotations

Writes value of O, meaning check forces, moments, dis-placements and rotations.
1..Forces, Moments, and Displacements

Writes value of 1, meaning check forces, moments, and displacements.
2..Forces, Displacements, and Rotations

Writes value of 2, meaning check forces, moments, and rotations.

3..Forces and Displacements

Writes value of 3, meaning check forces and displacements only.

MSC Nastran Contact Solver Parameters

The MSC Nastran Contact Solver Parameters dialog box contains a number of options which can be
specified when performing an analysis in MSC Nastran, which also includes surface-to-surface contact.
All of the items in this dialog box correspond to items (Params) which can be included on the BCPARA

entry.
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Enable Contact Parameters must be on for Femap to use any options in this dialog box:

BCPARA

The items in this section are written to the BCPARA entry. For more information, see the BCPARA
(Contact Parameters - SOLs 101 and 400) entry in the MSC Nastran Quick Reference Guide.

Contact Method (METHOD)

Contact Method. When set to 0..NODESURF, which is the default, writes nothing, indicating
node to segment contact. When set to 1..SEGTOSEG, writes METHOD and SEGTOSEG, indicating
segment-to-segment contact.

Touch Dist (ERROR)

Distance below which a node is considered touching a body. Default = 0.0 (nothing is written,
meaning automatic calculation). When value above 0.0 is specified, writes ERROR and value.

Cont Tolerance (BIAS)

Contact tolerance bias factor. Value must be between 0.0 and 1.0. Default value is 0.9. When
value is not 0.9, writes BIAS and value.

Max Slide Dist (SLDLMT)

Maximum allowed sliding distance, beyond it the contact segments are redefined, for segment
to segment contact analysis with large deformation. Default is 0.0. If value other than 0.0 is
specified, writes SLDLMT and value.

Max Slip Dist (STKSLP)

Maximum allowable slip distance for sticking, beyond it there is no sticking, only sliding exists.
Only used when Contact Method (METHOD) is set to 1..SEGTOSEG. Default is 0.0. If value
other than 0.0 is specified, writes STKSLP and value.

All Glue (NGLUE)

Determines if the same glued behavior will be used for all subcases, which is the default, or only
the first load case (first subcase and first step). If off, which is the default, and all slave regions
for connectors (BCTABLE or BCONPRG entries) corresponding to the first load case (first subcase
and first step) contain a value for TYPE(IGLUE) above 0 on the Connection Property, permanent
glued contact with small rotation condition will be used for all slave connection regions in all
subcases. If instead, then value for TYPE(IGLUE) is below 0 on the Connection Property, then
permanent glued contact for large deformation and large rotation is activated. If enabled, writes
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NGLUE and a value of 1, meaning permanent glued contact conditions will be used for all “slave
connection regions in only the first load case (first subcase and first step).

Error by Pair (ERRBAS)

Error computation option. When off, which is the default, error is computed globally for all
contact pairs (connectors). When on, writes ERRBAS and value of 1, meaning the error is
calculated for each contact pair (connector) individually.

Include 3D Beam (BEAMB)

Beam-Beam contact flag. When off, which is the default, nothing is written and there is no
beam-to-beam contact. When on, writes BEAMB with a value of 1 and beam-to-beam contact is
activated.

Ignore Tolerance Thickness (THKOFF)

Ignore thickness from the tolerance used when Search (ISEARCH) is set to 2..Auto on the
Connection Property when Contact Method (METHOD) is set to 0..NODESURF or from the
characteristic length calculated from the combination of the values for Aug Pen Dist (AUGDIST)
and Augment PenFactor (PENALT) in Contact Method (METHOD) is set to 1..SEGTOSEG. If off,
which is the default, writes nothing, meaning do not ignore thickness. If on, writes THKOFF and
value of 1, meaning remove thickness.

Augment Method (AUGMENT)
Augmentation method used in a segment-to-segment contact analysis. Writes AUGMENT and
value of selected option. 0..None is default.
0..None
Writes O, meaning no augmentation.
1..Linear-Constant, Quadratic-Bilinear

Writes 1, meaning Augmentation based on a constant Lagrange multiplier field for linear
elements and on a (bi)linear Lagrange multiplier field for quadratic elements.

2..Constant
Writes 2, meaning augmentation based on a constant Lagrange multiplier field.
3..Bilinear
Writes 3, meaning augmentation based on a (bi)linear Lagrange multiplier field.
Aug Pen Dist (AUGDIST)

Penetration distance beyond which an augmentation will be applied. Only used when Contact
Method (METHOD) is set to 1..SEGTOSEG. Must be a value above 0. Writes AUGDIST and value.
See MSC Nastran Quick Reference Guide for more information on proper usage.

Augment PenFactor (PENALT)

Augmented Lagrange penalty factor. Only used when Contact Method (METHOD) is set to
1..SEGTOSEG. Must be a value above 0.0. Writes PENALT and value. See MSC Nastran Quick
Reference Guide for more information on proper usage.
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Stick Pen Fact (TPENALT)

Augmented Lagrange penalty factor for sticking part of friction. Only used when Contact
Method (METHOD) is set to 1..SEGTOSEG. Must be a value above 0.0. The default is value
specified for Augment PenFactor (PENALT)/1000. Writes TPENALT and value.

Normal Scale Factor (SFNPNLT)

Scale factor of augmented Lagrange penalty factor along contact normal direction. Only used
when Contact Method (METHOD) is set to 1..SEGTOSEG. Must be a value above 0.0 and
default is 1.0. Normal Scale Factor (SFNPNLT) value *Augment PenFactor (PENALT) value is
used in analysis. Writes SFNPNLT and value.

Tangent Scale Factor (SFTPNLT)

Scale factor of augmented Lagrange penalty factor along contact tangential direction. Only
used when Contact Method (METHOD) is set to 1..SEGTOSEG. Must be a value above 0.0 and
default is 1.0. Tangent Scale Factor (SFTPNLT) value *Augment PenFactor (PENALT) value is
used in analysis. Writes SFTPNLT and value.

Max DDU (DDULMT)

Maximum value of DDU in a Newton-Raphson cycle. Value must be greater than or equal to
zero. Default is 0.0, which means no limitation. If other value is enters, writes DDULMT and
value.

Sticking Augment (TAUGMNT)

Augmentation for the sticking part of friction when Contact Method (METHOD) is set to
1..SEGTOSEG. When off, which is the default, writes nothing and there is no augmentation.
When on, writes TAUGMENT and a value of 1, meaning use augmentation.

Infinitesimal Sliding (LINCNT)

Flag for Linear Contact (i.e., under infinitesimal assumption, small sliding with small
deformation and rotation). When off, which is the default, nothing is written, meaning general
contact. When on, writes LINCNT and value of 1, which activates linear contact so the contact
force is distributed based upon undeformed geometry.

Friction

The items in this section are written to the BCPARA entry.

Friction (FTYPE)

Friction type. When set to 0..None, which is the default, writes nothing. When set to 6..Bilinear
Coulomb, writes FTYPE and a value of 6, meaning Bilinear Coulomb friction. When set to
7..Bilinear Shear, writes FTYPE and value of 7, meaning Bilinear Shear friction.

Bilin (RVCNST)

Slip threshold for the bilinear friction model. Must be greater than or equal to 0.0. Default is 0.0.
When set to a value other than 0.0, writes RVCNST and specified value.

Non Symmetric Matrix (SEGSYM)

Specifies if a symmetric or non-symmetric friction matrix will be used when Contact Method
(METHOD) is set to 1..SEGTOSEG. When off, which is the default, writes nothing, meaning
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symmetric friction matrix. When on, writes SEGSYM and a value of 1, indicating a non-sym-
metric friction matrix will be used.

Cohesive Contact Options button

Displays the Cohesive Glued Contact Options dialog box, which contains options related to cohesive
glued contact.

The Enable Cohesive Contact (FGCFLG) option must be enabled to use any options in this dialog
box. When on, writes FGCFLG and a value of 1, meaning Cohesive (Flexible) Glued Contact has been
activated.

Normal Stiffness (FGCNST)

Equivalent normal contact stiffness of connector for Cohesive (Flexible) Glued Contact. Writes
FGCNST and entered value.

Tangent Stiffness (FGCTST)

Equivalent tangential contact stiffness of connector for Cohesive (Flexible) Glued Contact. Writes
FGCTST and entered value.

Normal Stress Function (FGCNSTR)

Select an existing function to define contact normal stress versus relative displacement for
Cohesive (Flexible) Glued Contact. When a function is selected, writes FGCNSTR and the ID of
the function.

Tangent Stress Function (FGCTSTR)

Select an existing function to define contact tangential stress versus relative displacement for
Cohesive (Flexible) Glued Contact. When a function is selected, writes FGCTSTR and the ID of
the function.

Normal Stress Function (FGCNST1)

Select an existing function to define contact normal stiffness versus rela-tive displacement or
temperature for Cohesive (Flexible) Glued Contact. When a function is selected, writes FGCNST1
and the ID of the function.

Tangent Stress Function (FGCTST1)

Select an existing function to define contact tangential stiffness versus relative displacement or
temperature for Cohesive (Flexible) Glued Contact. When a function is selected, writes FGCTST1
and the ID of the function.

Reference Node (FGCRCEN)

ID of node on which the resultant contact and moment are based. Must be an existing node in
the model. When not set to O, writes FGCRCEN and ID of node.

Separation Control

The items in this section are written to the BCPARA entry.

Sep Control (ICSEP)
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Select an option from the drop-down to control separation. Only used when Contact Method
(METHOD) is set to 0..NODESURF. Default is 0..Nodal Force > Separation Force.
0..Nodal Force > Separation Force

The node separates and an iteration occurs if the force on the node is greater than the
separation force. Writes nothing.

1..Prevent Separation Until Next Increment

If a node which was in contact at the end of the previous increment has a force greater than
the separation force, the node does NOT separate in this increment, but separates at the
beginning of the next increment. Writes ICSEP and value of 1.

2..Prevent New Node Separation

If a new node comes into contact during this increment, it is not allowed to separate during
this increment, prevents chattering. Writes ICSEP and value of 2.

3..Both 1 and 2
Both 1 and 2 are in effect. Writes ICSEP and value of 3.
Separation (IBSEP)
Select an option from the drop-down to control if separation is based on stresses or forces.
Default is 0..Force Based.
0..Force Based
Separation based on forces. Writes nothing.
1..Absolute Stress Based
Separation based on absolute stresses (force/area). Writes IBSEP and value of 1.
2..Absolute Intg Pt Stress

Separation based on absolute stress (extrapolating integration point stresses). Writes IBSEP
and value of 2.

3..Relative Nodal Stress
Relative nodal stress (force/area). Writes IBSEP and value of 3.
4..Relative Intg Pt Stress

Separation based on relative stress (extrapolating integration point stresses). Writes IBSEP
and value of 4.

Max Sep (MAXSEP)

Maximum number of separations allowed in each increment. After the specified number of
separations have occurred, if the standard convergence tolerance conditions are achieved, the
step will converge. Default value is 9999. When a value other than 9999 is entered, writes
MAXSEP and the value.

Sep Force/Stress (FNTOL)
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Separation force (or stress if Separation (IBSEP) is set to an option other than 0..Force Based)
above which a node separates from a body. Automatically calculated when using a value of 0.0,
which writes nothing. When a value other than 0.0 is entered, writes FNTOL and value.

Skip Sep Check (NODSEP)

Skip separation check in contact for any grid already touched and separated. The value indicates
how times to skip within the current increment. Default is 5. When am integer value other than
5 is entered, writes NODSEP and value.

Simcenter Nastran Interface

DDAM

* Added read/write support for the SELMODE entry. This is specified using the Mode Selection section
in the NASTRAN DDAM Solution Options dialog box in the Analysis Set Manager.

* Added read support for MPC Forces, Element Strains, and Membrane-only Stresses for Beams, Shells,
and Laminates. These results are requested by PARAM,SHLMEM, YES.

A number of bugs were corrected.

For details, see Section 8, “Analysis Program Interfaces” in the Femap User Guide.

Nastran Interfaces (Simcenter and MSC/MD)

* Added read/write support for MODSEL (Simcenter Nastran) and a subset of the functionality of
MODESE-LECT (MSC Nastran). This can be specified using the Response Mode Selection (a, b, c THRU
d) section in the NASTRAN Modal Analysis dialog box in the Analysis Set Manager when creating
an Analysis Set with Analysis Type set to 3..Transient Dynamic/Time History or 4..Frequency/
Harmonic Response.

A number of bugs were corrected.

For details, see Section 8, “Analysis Program Interfaces” in the Femap User Guide.
ABAQUS Interface

* Added support to maintain the case of names during import of an input file.

» Added support to remove the leading characters of names during export, thus maintaining the names
of entities entered by the user.

A number of bugs were corrected.

For details, see Section 8, “Analysis Program Interfaces” in the Femap User Guide.
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Tools

* Added Interference Factor/Proximity Factor options to the Tools - Check - Mesh Interference
command. In addition, consolidated the user interface to use a single dialog box instead of a series of
questions.

First, select the elements to be checked, then specify options using the Check Mesh Interference dialog
box.

When Check All Element Faces is selected in the Checking Options section, all faces on solid elements
are considered for interference checking. When Check Only Free Faces of Solid Elements is selected,
only the free faces of solid elements are considered.

When Interference Factor is selected in the Checking Options section, an element has to overlap at
least one other element by more than the specified value for the elements to be considered interfering.
When Proximity Factor is selected, it acts in an opposite manner to Interference Factor, meaning if a
gap smaller than the specified value exists between and element and any other element, those elements
are considered interfering.

When Create Element Interference Group is on in the Group Creation section, a group of all elements
which interfere with at least one other element is automatically created. If disabled, the elements are
simply highlighted in the graphics window. If there no elements interfere, a group will not be created,
even if this option is enabled.

OLE/COM API

New and modified API Objects and Attributes
* Added AnalysisStep (feAnalysisStep) object to the API.

Added StepTitle, StepLabel, SteplD, InternalStepID, StepAnalysisType, UseGlobalStep, GlobalSteplD,
CaselD, SkipStandard, NasStepAlternateTextLocation, StartText, and EndText attributes to specify options
in the MSC Nastran SOL400 Analysis Step dialog box.

Added NasInIStepOptOn, NasInIStepOptSkipNLSTEP, NasInIStepOptID, NasInIStepOptTOTTIM,
NasInISte-pOptCTRLDEF, NasInIStepOptMAXITER, NasInIStepOptMINITER, NasInIStepOptMAXBIS,
NasInIStepOpt-CREEP, NasInIStepOptLoadStepping, NasInlStepOptNINC, NasInIStepOptNO,
NasInIStepOptDTINITF, NasInIStepOptDTMINF, NasInIStepOptDTMAXF, NasInlStepOptNDESIR,
NasInIStepOptSFACT, NasInISte-pOptINTOUT, NasInIStepOptNSMAX, NasInIStepOptIDAMP,
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NasInIStepOptDAMP, NasInIStepOptEnableCri-teria, NasInIStepOptIPHYS, NasInIStepOptLIMTAR,
NasInIStepOptRSMALL, NasInIStepOptRBIG, NasInlStepOptincrements, NasInlStepOptGrouplDs,
NasInIStepOptYT1 i, NasInIStepOptYT2_i, NasInIStepOp-tYT3_i, NasInIStepOptYT4 i,
NasInIStepOptMT1 _i, NasInIStepOptMT2_i, NasInIStepOptMT3_i, NasInISte-pOptMT4 i,
NasInlStepOptADJUST,NasInIStepOptMSTEP, NasInIStepOptRB, NasInIStepOptUTOL, NasInIStepOptTYPE,
NasInIStepOptDTINITFA, NasInIStepOptMINALR, NasInIStepOptMAXALR, NasInISte-pOptSCALEA,
NasInIStepOptNDESIRA, NasInlStepOptNSMAXA, NasInIStepOptMECH, NasInlStepOpt-ConvU,
NasInlIStepOptConvP, NasInlStepOptConvW, NasInlIStepOptConvV, NasInIStepOptConvN,
NasInlIStepOptConvA, NasInIStepOptEPSU, NasInIStepOptEPSP, NasInlStepOptEPSW, NaslInlStepOptK-
METHOD, NasInIStepOptKSTEP, NasInIStepOptMRCONYV, NasInIStepOptMAXQN, NasInIStepOptMAXLS,
NasInIStepOptLSTOL, and NasInIStepOptFSTRESS attributes to specify options in the various dialog boxes
for MSC Nastran SOL 400 Control Parameters in an Analysis Step.

Added NasModeOn, NasModetEigrSet, NasModeMethod, NasModeSolutionType, NasModeEstRoots,
NasMod-eDesiredRoots, NasModeNormOpt, NasModeNormNode, NasModeNormDOF,
NasModeMassForm, vNasMode-FreqRange, NasModesSkipEigr, vNasModelmagFregRange,
NasModesComplexConverge, NasModesComplexRegionWidth, and NasModeDampOverall in the
NASTRAN Modal Analysis dialog box for an Analysis Step.

Added BCSet, vBCSet, ContactOption, and ContactSetType attributes to specify options in the Boundary
Condi-tions dialog box for an Analysis Step.

Added Output, vOutput, Echo, Destination, Imaginary, CornerOutput, IntegrationOutput,
NasOmodesOn, NasO-modes, and NasCurvatureStrain attributes to specify options in the NASTRAN
Output Requests dialog box for an Analysis Step.

» Added GlobalStep (feGlobalStep) object to the API.

Added GlobalStepTitle, GlobalStepLabel, globalsteplID, GlobalStepAnalysisType, SkipStandard,
NasGlobalAlter-nateTextLocation, StartText, and EndText attributes to specify options in the MSC Nastran
SOL400 Global Analysis Step dialog box.

Added NasInIStepOptOn, NasInIStepOptSkipNLSTEP, NasInIStepOptID, NasInIStepOptTOTTIM,
NasInlSte-pOptCTRLDEF, NasInIStepOptMAXITER, NasInIStepOptMINITER, NasInlStepOptMAXBIS,
NaslInIStepOpt-CREEP, NasInIStepOptLoadStepping, NasInIStepOptNINC, NasinIStepOptNO,
NasInlIStepOptDTINITF, NasInIStepOptDTMINF, NasInIStepOptDTMAXF, NasIn|StepOptNDESIR,
NasInlIStepOptSFACT, NasInISte-pOptINTOUT, NasInIStepOptNSMAX, NasInIStepOptIDAMP,
NasInIStepOptDAMP, NasInIStepOptEnableCri-teria, NasInIStepOptIPHYS, NasInIStepOptLIMTAR,
NasInIStepOptRSMALL, NasInIStepOptRBIG, NasInlStepOptincrements, NasInlStepOptGrouplDs,
NasInIStepOptYT1 i, NasInIStepOptYT2_i, NasInIStepOp-tYT3_i, NasInIStepOptYT4 i,
NasInIStepOptMT1 _i, NasInIStepOptMT2_i, NasInIStepOptMT3_i, NasInISte-pOptMT4 i,
NasInlIStepOptADJUST,NasInIStepOptMSTEP, NasInIStepOptRB, NasInIStepOptUTOL, NasInIStepOptTYPE,
NasInIStepOptDTINITFA, NasInIStepOptMINALR, NasInIStepOptMAXALR, NasInlSte-pOptSCALEA,
NasInIStepOptNDESIRA, NasInlStepOptNSMAXA, NasInIStepOptMECH, NasInlStepOpt-ConvU,
NasInlIStepOptConvP, NasInlStepOptConvW, NasInlIStepOptConvV, NasInIStepOptConvN,
NasInlIStepOptConvA, NasInlStepOptEPSU, NasInIStepOptEPSP, NasInIStepOptEPSW, NasInlStepOptK-
METHOD, NasInlStepOptKSTEP, NasInIStepOptMRCONYV, NasInIStepOptMAXQN, NasInlStepOptMAXLS,
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NasInIStepOptLSTOL, and NasInIStepOptFSTRESS attributes to specify options in the various dialog boxes
for MSC Nastran SOL 400 Control Parameters in a Global Step.

Added NasModeOn, NasModetEigrSet, NasModeMethod, NasModeSolutionType, NasModeEstRoots,
NasMod-eDesiredRoots, NasModeNormOpt, NasModeNormNode, NasModeNormDOF,
NasModeMassForm, vNasMode-FreqRange, NasModesSkipEigr, vNasModelmagFreqRange,
NasModesComplexConverge, NasModesComplexRegionWidth, and NasModeDampOverall in the
NASTRAN Modal Analysis dialog box for a Global Step.

Added BCSet, vBCSet, ContactOption, and ContactSetType attributes to specify options in the Boundary
Condi-tions dialog box for a Global Step.

Added Output, vOutput, Echo, Destination, Imaginary, CornerOutput, IntegrationOutput,
NasOmodesOn, NasO-modes, and NasCurvatureStrain attributes to specify options in the NASTRAN
Output Requests dialog box for a Global Step.

» Added PublishTool (fePublishTool) object to the API. In addition, added PublishTable, which can be
used by the PublishTable object to the API. PublishTool and PublishTable have no attributes, only
methods.

* Added NasInlIStepOptOn, NasInIStepOptSkipNLSTEP, NasinIStepOptID, NasInIStepOptTOTTIM,
NasInISte-pOptCTRLDEF, NasInIStepOptMAXITER, NasInIStepOptMINITER, NasInIStepOptMAXBIS,
NasInISte-pOptCREEP, NasInIStepOptLoadStepping, NasInlStepOptNINC, NasInIStepOptNO,
NasInIStepOptDTINITF, NasInIStepOptDTMINF, NasInIStepOptDTMAXF, NasInlStepOptNDESIR,
NasInIStepOptSFACT, NasInISte-pOptINTOUT, NasInIStepOptNSMAX, NasInIStepOptIDAMP,
NasInIStepOptDAMP, NasInIStepOptEna-bleCriteria, NasInlStepOptIPHYS, NasInIStepOptLIMTAR,
NasInIStepOptRSMALL, NasInIStepOptRBIG, NasInIStepOptincrements, NasInIStepOptGrouplDs,
NasInIStepOptYT1_i, NasInIStepOptYT2_i, NasInISte-pOptYT3_i, NasInIStepOptYT4 i,
NasInIStepOptMT1 _i, NasInIStepOptMT2_i, NasInIStepOptMT3_i, NasIn-IStepOptMT4 _i,
NasInIStepOptADJUST,NasInIStepOptMSTEP, NasInlStepOptRB, NasInlStepOptUTOL,
NasInIStepOptTYPE, NasInIStepOptDTINITFA, NasInlStepOptMINALR, NasInlStepOptMAXALR, Nasinl-
StepOptSCALEA, NasInIStepOptNDESIRA, NasInIStepOptNSMAXA, NasInIStepOptMECH, NaslInlSte-
pOptConvU, NasInlStepOptConvP, NasInIStepOptConvW, NasInlStepOptConvV, NasIniIStepOptConvN,
NasInIStepOptConvA, NasInIStepOptEPSU, NasInIStepOptEPSP, NasInIStepOptEPSW, NasInlIStepOptK-
METHOD, NasInIStepOptKSTEP, NasInIStepOptMRCONV, NasInIStepOptMAXQN, NasInlStepOpt-MAXLS,
NasInIStepOptLSTOL, and NasInIStepOptFSTRESS attributes to specify options in the various dialog
boxes for MSC Nastran SOL 400 Control Parameters via an Analysis Case Object.

* Added a number of attributes to the Analysis Manager Object.

Added NasModeSelOn, NasModeSellnc, and NasModeSel attributes to specify options in the NASTRAN
Modal Analysis dialog box via an Analysis Manager Object.

Added NasDdamSelModeMethod and NasDdamSelModeVal attributes to specify options in the NASTRAN
DDAM Solution Options dialog box via an Analysis Manager Object.

Added NasNonlinBehaviorOn, NasNonlinBehaviorCreepExp, NasNonlinBehaviorEnable,
NasNonlinBehavior-CreepType, NasNonlinBehaviorCreeplmp, NasNonlinBehaviorASSM,
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NasNonlinBehaviorTSHEAR, NasNonlin-BehaviorLRGSTRN, NasNonlinBehaviorPROPMAP,
NasNonlinBehaviorPROPBEH, NasNonlinBehaviorDIRECT, NasNonlinBehaviorTHICKOP,
NasNonlinBehaviorIPRINT, NasNonlinBehavior-VALD1, NasNonlinBehaviorVALD2,
NasNonlinBehaviornINLAM, NasNonlinBehaviorCreepOn, NasNonlinBe-haviorCPROJ attributes to specify
options in the Nonlinear Behavior Options dialog box via an Analysis Manager Object.

Added NasAutoCtOn, NasAutoCtEnabled, NasAutoCtBodyVal, NasAutoCtCTYPE, NasAutoCtDISTANCE,
NasAutoCtESET, NasAutoCtSeedESet, NasAutoCtSeedGSet, NasAutoCtPropSet, NasAutoCtRigidSet,
NasAuto-CtBEAMCNT, NasAutoCtBEAMCAP, NasAutoCt2D, NasAutoCtEDGECNT, NasAutoCtFTYPE,
NasAutoCt-FRIC, NasAutoCtFRICTABLE, NasAutoCtFRICVal, NasAutoCtIGNTHK, NasAutoCtINISTF,
NasAutoCtSelfCont, NasAutoCtRegion, and NasAutoCtConProp attributes to specify options in the
Automatic Contact Generation dialog box via an Analysis Manager Object.

Added NasMscCtTHKOFF, NasMscCtLINCNT, NasMscCtSFNPNLT, NasMscCtSFTPNLT, NasMscCtFGCFLG,
NasMscCtFGCNST, NasMscCtFGCTST, NasMscCtFGCNSTR, NasMscCtFGCTSTR, NasMscCtFGCNST1,
NasMscCtFGCTST1, and NasMscCtFGCRCEN attributes to specify options in the MSC Nastran Contact
Solver Parameters dialog box via an Analysis Manager Object.

Added NasInIStepOptOn, NasInIStepOptSkipNLSTEP, NasInIStepOptID, NasInIStepOptTOTTIM,
NasInISte-pOptCTRLDEF, NasInIStepOptMAXITER, NasInIStepOptMINITER, NasInIStepOptMAXBIS,
NasInIStepOpt-CREEP, NasInIStepOptLoadStepping, NasInlStepOptNINC, NasInIStepOptNO,
NasInIStepOptDTINITF, NasInIStepOptDTMINF, NasInIStepOptDTMAXF, NasInlStepOptNDESIR,
NasInIStepOptSFACT, NasInISte-pOptINTOUT, NasInIStepOptNSMAX, NasInIStepOptIDAMP,
NasInIStepOptDAMP, NasInIStepOptEnableCri-teria, NasInlStepOptIPHYS, NasInIStepOptLIMTAR,
NasInIStepOptRSMALL, NasInIStepOptRBIG, NasInIStepOptincrements, NasInIStepOptGrouplDs,
NasInIStepOptYT1 i, NasInIStepOptYT2_i, NasInIStepOp-tYT3_i, NasInIStepOptYT4 i,
NasInIStepOptMT1 _i, NasInIStepOptMT2_i, NasInIStepOptMT3_i, NasInISte-pOptMT4 i,
NasInIStepOptADJUST,NasInIStepOptMSTEP, NasInlStepOptRB, NasInIStepOptUTOL, NasInIStepOptTYPE,
NasInIStepOptDTINITFA, NasInIStepOptMINALR, NasInIStepOptMAXALR, NasInISte-pOptSCALEA,
NasInIStepOptNDESIRA, NasInIStepOptNSMAXA, NasInIStepOptMECH, NasInIStepOpt-ConvU,
NasInIStepOptConvP, NasinIStepOptConvW, NasInlStepOptConvV, NasInIStepOptConvN,
NasInIStepOptConvA, NasInIStepOptEPSU, NasInIStepOptEPSP, NasInlStepOptEPSW, NasInlIStepOptK-
METHOD, NasInIStepOptKSTEP, NasInIStepOptMRCONYV, NasInIStepOptMAXQN, NasInIStepOptMAXLS,
NasInIStepOptLSTOL, and NasInIStepOptFSTRESS attributes to specify options in the various dialog boxes
for MSC Nastran SOL 400 Control Parameters in the Master Case of an Analysis Set via Analysis Manager
Object.

* Added SurfaceContactFlag, FrictionType, FrictionValue, FrictionTable, SmoothingControl,
ContactCheck, MidNodeProjection, DiscontinuityValue, ControlNode, MotControlType,
RotControlNode, AngVelFlag, AngVelTable, AngVelValue, RotAxisFlag, RotAxisTable, RotAxisValue,
MotionFlag, MotionTable, Motion-Value, AppAngVelVal, AppRotAxisVal, AppVelVal, GrowthComp, and
GrowthTable attributes to the Con-nection Region Object.

* Added ContourElemBreakLinearParabolic attribute to the View Object.
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New and Updated API Methods

* Added InitAnalysisStep, DeleteAnalysisStep, and ActiveContactEntities methods to the AnalysisStep
Object.

* Added InitGlobalStep, DeleteGlobalStep, and ActiveContactEntities methods to the GlobalStep Object.

* Added Clear, SetFormat, SetParagraphindent, SetParagraphAlignment, SetParagraphSpacing,
AddStyle, AddParagraph, AddPicture, AddView, AddDataTable, AddFunctionTableEditor,
AddEntityEditor, AddMes-sages, AddChart, UserTable, PublishToClipboard, and PublishToFile methods
to the PublishTool Object. In addition, added AddColumn, AddColumnGroupTitle, AddRowNumbering,
SetRealFormat,SetTableStyle, SetRowTitle, SetCellStyle, SetCellReal, SetCellinteger, SetCellText,
SetMultiCellStyle, SetMultiCellReal, SetMultiCellinteger, SetMultiCellText, and Publish methods for
PublishTable.

* Added IsNotEmpty, HasOne, and HasMultiple methods to the Set Object.

* Added GetStep, PutStep, and DeleteStep for MSC Nastran SOL 400 to Analysis Case Object.
» Added RemoveDuplicates method to the Connection Region Object.

* Added IsFreeEdge and IsOnSolidRegion methods to the Curve Object.

The following functions have been added or updated:

» feAppLoadColorPalette

» feAppLoadContourPalette

» feGroupCondense

» feMeshSizeCurve2

» feMeshSizePropagate

 feSurfaceMidAuto4

» feCheckEleminterference2

New and updated Global Variables

» Added Pref_NewPick to set the New Picking preference on the Graphics tab of File, Preferences.

* Added Pref_Filter_Analysis to set the Enable Analysis Filtering option on the Interfaces tab of
File, Prefer-ences. In addition, added Pref_Filter SC Nastran_Linear, Pref Filter SC_Nastran_ MSNL,
Pref Fil-ter SC_Nastran_ MSNLK, Pref Filter SC_Nastran ADVNL, Pref Filter SC_Nastran ADVNLE,
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Pref Filter MSC_Nastran, Pref Filter_Autodesk Nastran, Pref Filter ABAQUS, Pref Filter ANSYS,
Pref_-Filter_DYNA, Pref Filter_SINDA, and Pref Filter MARC to control the individual options in the
Select Solv-ers to Filter dialog box.

* Added Info_MeshSizePropagation_On to enable the Propagate Sizing
option in the dialog boxes for various Mesh Sizing commands.
In addition, added Info_MeshSizePropagation_SelMode, Info_MeshSizePropaga-
tion_SlavedMapped, Info_MeshSizePropagation_EdgeOption, Info_MeshSizePropagation_SameSolid,
Info_MeshSizePropagation_UseTolerance, and Info_MeshSizePropagation_Tolerance to control the
options in the Mesh Sizing Propagation Options dialog box.

» Added Pref_API_UseAlternateFileDialog and Pref_API_HonorWorkingDirectory to control specify
options needed for improved access for Teamcenter Simulation (TC Sim).

Preferences

Graphics
* Added New Picking to the Graphics Options section.

When on, which is the default, New Picking uses new picking introduced in version 2021.1 which takes
advantage of Open MP to improve performance when selecting a large number of entities from the
graphics window, especially when using area picking (Box, Circle, Polygon, or Freehand) and/or Front
Pick. Unless there is a problem picking entities, New Picking should remain on. Fast Picking uses older
picking methods, but for the time being should also remain on. Eventually, New Picking will become
the only available option and these preferences will be removed.

* Updated OpenMP in the Advanced/Debug Options section. To be activated by default. In addition,
now set a default value of 4 for Number of Threads.

If any issues are encountered when using this option, please deactivate this option, and then contact
Customer Support to describe the issue.

This option, which is on by default, activates OpenMP functionality (i.e. multi-threading). Once
activated, click the Options... button to set Number of Threads, which should not exceed the number
of cores available on the machine running Femap. The default for Number of Threads is 4.

This functionality has been implemented to improve performance for a limited number of commands
and operations including:

Picking done when the New Picking option is activated.

When using the View - Advanced Post - Dynamic IsoSurface and View - Advanced Post
- Cynamic Cutting Plane commands.

Placing a contour plot on certain types of entities when post-processing
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Interfaces

* Added an Enable Analysis Filtering option and a Select Analysis Filters icon button, which accesses
the Select Solvers to Filter dialog box.

When activated, this option is used in conjunction with the solvers selected using the Select Analysis
Filters icon button to limit solver-specific options found in various locations throughout Femap,
including dialog boxes and dockable panes.

::::::::

:::::::

gGawss || ol
::::

Solvers which can be filtered are MSC Nastran, Autodesk Nastran, LS-DYNA, ABAQUS, ANSYS, SINDA,
and MARC. For Simcenter Nastran, certain analysis types can be filtered, including Linear (Contact
options including glued contact for most solution sequences), Multistep Structural (SOL 401), Multistep
Kinematic (SOL 402), Advanced Nonlinear (SOL 601), and/or Explicit (SOL 701).

The All Off button can be used to quickly select all options, while All Off can quickly deselects all
options.
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