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New Features and Enhancements 2025.1
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¥ Supported CAD

Windows

e MCAD

o Parasolid (V37.1.153)

o STEP

o CATIA (Up to CATIA V5-6R2024)
o Creo (Upto 11.0)

o JT

o NX (Up to NX 2412 series)

o SOLIDWORKS (Up to 2024)

o Inventor (Up to 2025)

o ACIS (Up to 2024)

o AutoCAD (Up to 2025)

e ECAD

o Altium (Up to PCAD 2006 and from Designer 18.0)
o IPC-2581 (Revision A and B)

o Siemens PADS (from 9.0)

o  Zuken CR-8000/CR-5000

o Siemens Xpedition

o Cadence Allegro (from 16.3)

o GDsIl

o ODB++

W Supported Results Reader

e Abaqus: Up to V2025
e ANSYS: Up to 2025 R1
e ADVC:UptoV23

¥ Solvers

Altair Solvers bundled with SimLab

e  OptiStruct: 2025.1
e AcuSolve: 2025.1

e Radioss: 2025.1

e  Flux: 2025.1

e ElectroFlo: 2025.1
e nanoFluidX: 2025.1
e EDEM: 2025.1

e Feko: 2025.1
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Linux
e MCAD

o Parasolid (V37.1.153)

o STEP

o CATIA (Up to CATIA V5-6R2024)
o JT

o AutoCAD (Up to 2025)
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¥ System
Define Plane

* Now, the script records the steps used to define the plane by the user rather than just capturing the final points of the
plane. This enhancement allows the user to parametrize the operations based on planes.

Note:
o Support is added only for infinite planes (Fit to model option is checked).

o Not supported for Create Multiple Planes using Array option and Planes that are trimmed using Trim option.

<RegionObject>

» <Plane>

e <Finite Value="0"/>
<DefineUsing>

<Type Value="XY plane"/>
</DefineUsing>
<Transformation>

<Translate>
<Distance Value="$Translation_Distance"/>
</Translate>
</Transformation>
</Plane>
</RegionCbject>

SimLab 2025 SimLab 2025.1

Parameter with Expression Input in Dialog

e Supported to create the parameters for expression in line edit automatically. If user enters the expression "$P1/2” in
line edit and hit enter key, it auto creates the parameter "$Exp1" in line edit.

* Import
* CAD
Creo

e Enhanced support for importing Creo 11 CAD files.
JT
e Enhanced support for importing JT CAD files up to version 11.6.1.0.
e  Support to read geometry name from the JT file added.
NX
e Enhanced support for importing NX files up to 2412 series.
ECAD
e Added support to import multiple dielectric layers between signal layers added.

e Supported to create PCB dielectric as single solid added in “Sheet” option.
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* Solver Input File

SMP

e  Support added to import and export 3D Tet 4 elements for taking it to Silvaco to do Optical analysis.

¥ Graphics and Visualization
* New Features

View Tool Bar > Display Thickness

e Supported the ‘Display Thickness’ option in the Bottom Toolbar to visualize the shell thickness for the CAD and FEM
bodies based on the thickness value mentioned in respective body property.

Name Value
Thickness 02m
Roughness 0 m

%ma@%:w@*mmﬁ

* Enhancements
View Tool Bar > Capture Views

e Captured Views can be saved in database under database folder as images and retrieved back while opening that
database.

Assembly Browser > Body Right Click > CAD Body Rename

e Added support to post a warning message while renaming any instance CAD body to control renaming its instances.
Previously it was controlled by “Skip renaming instances” options in Preferences.

e Also, added a tag to rename the instance CAD bodies through python script.
Mesh Control Browser > Body Mesh Control Color
e  Supported colors for Body Mesh Control.

Element Right Click > Isolate / Hide

e Added support to isolate or hide the shell elements and solid elements (pre-processing mode). It helps users quickly
focus on specific elements during pre-processing for easier mesh inspection and cleanup.
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Inspect > Volume

e  Support added to calculate volume for selected 3D elements and Solid Element sets.

Inspect > Mass Properties

e Enhancement implemented to compute mass properties based on a defined coordinate system.
o Center of mass option will compute moments of inertia based on center of mass.

o Coordinate center option will compute moments of inertia based on coordinate's center.

w Sketch

* Enhancements
Sketch > Edit / Parameter Manager: Parametric Model

o 3D Parametric Model Support is supported for the following cases,

o Sketch > 2D / 3D body creation using parameterization. The parameterized 3D model can be further analyzed
with a CAD-Based EM solution and coupled with a DoE solution to do a parametric analysis.

o Parasolid or STEP wire body — above approach works for this case as well.

o Parasolid or STEP sheet body — parameterized 3D model can be created with sheet as starting point and can be
regenerated.

o Parasolid or STEP solid body — we can start with the solid body directly and do the parametric operations. These
operations can be regenerated.

o Parasolid bodies (like primitives, rectangles) created inside SimLab can be parameterized and regenerated.

5. Geometry regeneration
in the DoE process
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Now the parameter Manager has the support to edit the SL parameters that are used to create CAD body or mesh the

CAD or transformations and click Apply or OK to recreate the model based on the edited value.

Note: the new option Regenerate will appear after enabling the option from Preference > Application > Option >

SimLab Parametric.

¥ Geometry
* New Features

Body > More Tools > Create Frustum

This tool will create a primitive Frustum of Pyramid. This tool is specifically useful for modeling tapered structures like

antennas in FEKO solutions, enabling more accurate simulations of antenna geometries.

Create Frustum of Pyramid ::::

Define frustum using Base center v
Base Center.
X Omm Y Omm Z 0mm
Dimensions:
Bottom width 10mm
Bottom depth 10 mm
Top width 6 mm
Top depth 6 mm
Height 10 mm
Body Type:
© CAD
Mesh ¥
Model

© Existing mode! Flare_CAD1x b ~

New model

Body name Flare2

0K Cancel

Apply

Body > More Tools > Identify Thin 2.5D Bodies

Pz < un
Entty D

Body "Body 396
Body "Body 39_1°
Body "Body 3
Body "Body 2.6
Body "Body 321"
feko_reduced xm. Body “Body 32°

2\ ALTAIR

&

© Altair Engineering, Inc. All Rights Reserved. / altair.com / Nasdaq:

Identify Thin 2.5D Bodies

Input bodies

' Thickness smaller than

Apply oK

ALTR / Contact Us

Added a new tool to get thin 2.5D bodies based on the specified thickness.

Assembly Browser :iiiiiiiiiiiiiininiiiiiiiiiiiiiiiiiii @ X
Name Original Name ®
v & Assembly

v &b Flare_CAD1x_b
& Flarel o

< >
S % RG9S QT

Assembly Browser Q X
Name Original Name ® £
v & Assembly

v @b Flare_Mesh1.gda

@ Flarel =
< >
& %R GG S Q >
teriesveren @ X
Body 28_2

05mm I

Cancel

Selacion Ist: oreazrases: Ml veve i i s
X AR

ModelNeme  Enity D -
feko_reduced xm__Body "Body 28_8"

foko_reducedxm_ Body "Body 28"

feko_reduced xm_ Body "Body 1"

feko_reduced.xm._. Body "Body 2°

feko_reduced xm_. Body "Body 3"

feko_reduced xm._ Body "Body 4* ol


http://altair.com/

Release Notes / Altair SimLab 2025.1 :! a LT a I R

¥ Enhancements

Face > Replace Face

e Enhanced the tool to make the replaced faces as shared faces between the current and new bodies by using the
toggle “Replace and make shared”.

Note: This Replace and make shared option is not supported for Transform option inputs and the Current face/body
input from the solid body.

Body > Create > Primitives > Cone
e Enhanced the tool to support the creation of CAD body types, including solid, frustum, and hollow cones.
Body > Create > Mid Surface

o Improved mid-surface extraction in SimLab now supports more complex parts with increased robustness, enabling
faster and more reliable shell model creation.

e Available for Parasolid CAD only.

CAD Mid Surface

Body > Create > Revolve

e Enhanced the tool to retain the input bodies count in the revolved bodies. In SimLab 2025, the revolved bodies gets
merge into a single body. This is supported for “Basic” & “Upto surface” options.

Note: The input bodies should have node to node connectivity. Similarly, the node connectivity will be maintained in
the revolved bodies.

e “Avoid spider wedge along axis” option is added for face input in “Basic” revolve type.
Body > Break Body

e Parasolid Plane Break: Support to create connected body by creating an internal face along the break plane.
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Body > Fix Intersections

/\ ALTAIR

o Enhanced the tool to show the exact overlapping faces in the Output List window for the case one body overlapping

with multiple bodies input case.

e Also, enhanced the display of overlapping faces in group display mode, with the groups created in the Fix Intersection

tool operation.

Fix Intersections. Hn OO X Output List ::ziziiziziiniziiziiziziiiiiiiiiiiiiiviini:
s acson Types:
Wit Body: Pairl - Pair2
nersection ——p 1 Body1_Tri_Tri.2 Body 5_Tri_Tri_3
AcrossBody [2Body 1_Tri Trid | Body 4_Tii_Tri_5 |

£ Ovarspping sstacss
Siface and edge overiap

Noaiby sufaces notovedappin

Penetaing sufaces

Tolerance 1e06 mm

Ignore tace normal

Show — |
Opons
Elemart
Body

Craate gioup

Input Bodies

SimLab 2025

Show Ex Gancel

Body > Connect > Fuse

9e  Po
LA

Radsplay Body
Radisplay Model
vl

» |© cus I

Face
Colowd Edge

SimLab 2025.1

e Improved the performance and reduced the memory consumption during fuse operation.

e Also, reduced the intersecting element count in fuse output by ~95%.
e Undo operation is supported.

Body > Connect > Show Internal Faces

o Extended the support for displaying the internal faces in the Parasolid connected bodies.

o Enhanced the ‘Show Internal faces’ functionality for mesh bodies to identify the internal faces regardless of how they

were created.

Body > Dropdown > Sew

e Supported to defines the angle threshold used to determine which cracks or free edges should be stitched. This setting
is especially useful in sheet body sewing operations, where it is important to avoid stitching at sharp corners that could

result in invalid geometry, as illustrated below.

e Allowed single CAD sheet body input for the ‘Sew Sheet Bodies’ tool to fix the free edges within the body.

e The Sew Bodies tool now supports the "Undo" for mesh inputs.
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¥ Mesh

* New Features

Mesh Control: Immersed Refinement

e Added a new mesh control “Immersed Refinement” to achieve the local mesh refinement around immersed finite
element (FE) surfaces within the fluid domain. This option is only supported for FE input.

3D Mesh > More Tools > Local Layered Mesh
e A new tool has been added to create a layered mesh for the selected nodes along the normal direction.

Note: It is supported only for Tet Mesh bodies.

Local Layered Mesh - HnOX
Nodes 573,33553,33554,33572
Total thickness 08mm
Number of layers 4
Grading factor 12

Apply Cancel

¥  Enhancements
Free and Non-Manifold Edges
o Enhanced the tool to automatically create group for free and non-manifold edges detected in CAD.
e Additionally, this functionality is extended to the following shortcuts:
o Ctrl+1 — Free Edges.
o  Ctrl+3 — Non-Manifold Edges.
Verify > More Tools > Validate Periodicity
e Validate periodicity now checks periodicity for higher order elements also.
Modify > More Tools > Project to CAD
e  Option “Project mesh edge nodes to CAD edges” has been added. In cases where the mesh model is edited

extensively, such that the topological variation with the original CAD is high, this toggle can be turned OFF to avoid
mesh distortion along the edges due to projection.

10
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3D Mesh Pyramid Elements
e  Supported higher-order pyramid element creation in the following tools:
o Mesh | 3D Mesh | More Tools | Create Pyramids.
o Mesh | 3D Mesh | Tet Mesh | Advanced Options | Use pyramid transition.
o Electromagnetics Solution | Analysis | Create Infinite Box.

Tet Mesh

e Enhanced the Tet mesh with “Use pyramid transition” option to create the pyramid elements in Tet mesh body itself.
Previously, a separate pyramid element body will be created for the quad faces as transition to the Tet mesh.

o Also, each quad was previously split into individual faces, now it will be retained as like original quad face.

o Removed Quad face normal limitations to generate Tet mesh with “Use pyramid transition”. Previously, pyramid
elements will be created only opposite direction to the Quad element normal. Now, it will not consider face normal and
pyramid elements will always create inside the Tet mesh volume.

Body Details
Show ! Reveso Nommal sox Pyramidiclements credtod Pyramid elements created sooycoer [N
outside the Tet volume inside the Tet volume
Body /Face /2D Element 71

Show Normal at
© Element
Node
Element and Node

[ Input Body

Tet mesh with
pyramid transition

l SimLab 2025 SimLab 2025.1

Quad element normal
pointing inwards

Auto Hex Mesh

e “Avoid spider wedge along axis” option is added for “Axi symmetry” & “Screws” types of input bodies.
Axi Symmetric Mesh & Screw Mesh

e  Geometry is maintained in the output mesh for curved geometries.

e  Performance improved by ~80%.

CFD Mesh

e  Support added in ASML boundary layer mesher to automatically handle quad elements in the input surface mesh.

e  Added support to set the minimum number of volume element layers to be generated in the Tet-core regions of the
boundary layer mesh. This is particularly useful to resolve narrow flow gaps in the domain as required.

e The ASML boundary layer meshing is set as the default approach for CFD meshing. This option is available under
“File > Preferences > Mesh > Volume.

11
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3D Mesh > More Tools > Acoustic Mesh

e  Convex hull option can be used to generate a convex cavity mesh.

Note: This feature is available under an environment variable “SIMLAB_ACOUSTIC_MESH_NEW = TRUE”.

3D Mesh > More Tools > EM Mesh

e Updated icon for the EM mesh tool.

e Added possibility to only surface mesh (tri3/tri6).

e  This will be useful when the user is meshing large models and wants to try out mesh parameters.

e [f user is satisfied with the mesh, they can use the Tet mesh to quickly create volume elements.

e Recreating the mesh on the same CAD model, replaces the existing mesh model.

e  Support generating extrusive mesh (HEX/Wedge) with the EM Mesh tool, which can help generate more efficient and
stable meshes for many electromagnetic devices (motors, actuators, etc.) with respect to some basic mesh controls.

Edge-based HEGERE OO QU Y - § ‘ w\
mesh control: i : [l i
air gap mesh size i i A
1.Shaft,StatorYoke B
6mm
0.01mm
15deg
15
6mm
Symmetry .
mesh controls:
Cancel b

boundary faces
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¥ Solutions

¥ Solutions
Solutions > Advanced > DOE > Using Script
e Added an option to launch HyperStudy to set up DOE.
Flow Solution Results GUI > View Toolbar > Capture Views
e Capture Views functionality is extended to flow post-processing display mode.
* Analysis
Solution > Analysis > Options > Solve
e Added Solve option to launch the simulation has been added to the analysis ribbon for all solutions.
Tools > Mapping
e  Supported mapping of heat flux from the FEKO exported EPL file.

* Assembly Browser

Model Right Click > Mesh Parameters
o Mesh parameters are supported for structural and heat transfer solutions like drop test parameters.
e  Browser columns are updated as well.

w+  Solution Browser

Solution Right Click > Import / Export Solution Template
o The solution definition can be reused on different models, by saving the definition as solution templates. User can right
click Solutions header name > Export solution template to save the solution template (*.slt). The solution template
saves the following details,
o  Solution settings
o Loads and boundary conditions
o Materials and property
o Mesh controls
o Groups.
e The exported template (*.slt) file can be imported back and reapply the solution definition on a new model.
Solution > Results > View Solver Log
e Improved the performance of loading the large solver log files.

13
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¥ Solver Interface

w OptiStruct
Solutions > Structural > Dynamic Stress Analysis > Response Spectrum Solution

e A new solution type Response spectrum is added under Dynamic stress analysis.

Solutions > Application > Electronics > Vibration Fatigue Solution

e Added a new solution to determine the life of the electronic components connected to printed circuit board (PCB) using
Steinberg’s fatigue life equation and Normal mode analysis result.

Solutions > Applications > Drop Test Solution

¢ Enhancement made to automatically remove the contact of Rigid wall with other bodies for the implicit load case in
Drop test solution while solving.

Modal Frequency Solution > Load and Constraints / Loadcase Name Right Click > Include Displacement for Sub Modelling
e Extended support to map displacement from global setup onto the local setup to perform sub-model simulation for
modal frequency response analysis type. This functionality is already supported for linear and non-linear static analysis
types.
Non-Linear / Non-Linear Transient / Modal Transient / Explicit Solution > Analysis > Loads and Constraints > Constraints
e Supported Enforced Velocity / Enforced Acceleration with Time dependent table inputs.

Thermal Solution > Analysis > Loads and Constraints > Cooling Channel

e Added option to define fluid body as 1D body. This will help full in cases where 1D fluid body cannot be generated
automatically.

Explicit Solution > Analysis > Tools > Section

e Added support to define and export the section faces to request solvers to output force and moment results on those
faces.

Battery Thermo Electric / Electric Condition Solution > Analysis > Loads and Constraints > Section
e Supported section definition for electric conduction and battery electro-thermal solutions.
e Helpful to get sectional current outputs.

Structural Solutions > Contacts > Review
e The Review Contact Tool now supports the display of ALM parameters.

Heat Transfer / Battery Solution > Analysis > Loads and constraints > Controller

e Supported Controller tool for heat transfer and battery application, which regulates the mass flow rate of the cooling
fluid in the cooling channel to maintain system temperature within desired limits.

14
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Analysis > Property > Material > Create

e  Support of Hyper-Viscoelastic material for NL static, NL transient and Explicit solutions.

Analysis > Property > Material > Orientation

e Added new options to automatically compute the material orientation based on either the extrude direction or the edge
loop of 2.5D bodies.

Analysis > Loads and constraints > Cyclic Symmetry

o Enhancement made to the cyclic symmetry constraint to support edge inputs. This functionality is supported for linear
static, non-linear static and normal mode analysis types.

Topology Optimization Solution > Optimization > Response

e  Supported coordinate selection for responses definition.

File > Import > Solver Input File > Optistruct

e  Support has been added for importing Enforced Displacement.

* AcuSolve

Battery Thermo Electric Solution > Analysis > Circuit Model

e Added an option to fit ECM models using transient current and voltage data from pulse-discharge/charge experiments,
such as Galvanostatic Intermittent Titration Technique (GITT) or Hybrid Pulse Power Characterization (HPPC).

Thermal Runaway Solution > Analysis > Gas Venting
e Gas venting solution is added as part of thermal runaway simulations.
e Useful to simulate battery thermal safety.
Results > Streamlines
e Support added to display streamlines as tubes with user defined radius.

e Streamline construction is upgraded with spline approximation for smoother results.

Streamines

001m

SimLab 2025 SimLab 2025.1 Abverced| [ Cresta Siesmioes Delets Srsamines Concel
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* EDEM

Solution > Physics > Flow > Flow with Particle
e  Support to include the effect of chemical reactions is added.
Particle & Flow with Particle Solution > Analysis > Material > Define Particles

e Support added to define contact radius for particle shapes defined using CAD/FEM bodies and build-in spherical and
non-spherical shape templates.

Particle & Flow with Particle Solution > Analysis > Boundary Conditions > Domain
e Added support to define EDEM computational domain size.
Particle & Flow with Particle Solution > Analysis > Settings > Time Step
e A new tool to define time step size is added to the analysis ribbon.
e The Rayleigh timestep size calculated based on the particle and material definitions is displayed as a guideline value.
Particle & Flow with Particle Solution > Analysis > Physics > Models
e Support added for assigning contact models based on the following interaction types.
o Particle to Particle
o Particle to Geometry
o Particle Body Force
o  Fluid to Particle
e For the Particle-to-Particle and Particle-to-Geometry interaction type the following base contact models are supported.
o Hertz-Mindlin
o  Hertz-Mindlin with JKR
o Edinburgh Elasto-Plastic Adhesion
o No Base Model (for using custom API contact model)
e For the Particle-to-Particle and Particle-to-Geometry interaction type the following friction models are supported.
o Standard Rolling Friction
o Type C Rolling Friction
e Additionally, for polyhedral shapes such as cuboid, the following friction models are also supported.
o  Spinning Friction Model
o Rolling Friction Model

16
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e The following additional models are supported to modify the behavior of particles.
o Bonding V2 (Inter-particle interaction)
o Linear Elastic Bonding (Inter-particle and particle-geometry interaction)
o Heat Conduction (Inter-particle interaction and particle-geometry interaction)
o Relative Wear (Particle-geometry interaction)

o Temperature Update (Particle body force)
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Particle & Flow with Particle Solution > Analysis > Physics > Model Parameters
e  Support added for defining the contact model parameters.
e Using the selection toggle, parameters can be defined for multiple interaction pairs at the same time.

e The field interaction parameters, used to determine the forces and moments on a particle, are moved to the “Model
Parameters” dialog.

o Parameter can be defined by setting the interaction type as “Fluid to Particle”. Using the selection toggle,
parameters can be defined for multiple particles at the same time.

Note: These parameters were earlier set as a part of the material definitions.

e Field interaction parameters for the heterogonous reactions that involve solid particles can be defined by first selecting
the particle and then the appropriate chemical reactions.

o Using the selection toggle, field interaction parameters can be defined for multiple particles at the same time.
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Particle & Flow with Particle Solution > Analysis > Material

¢ A new class named “Chemical Reaction” is supported in the “Create Material” dialog to select the gases and solids
that partake in the chemical reactions.

Note: Solid and gases that are typically required for blast furnace process is added to the material browser by default.
e Support added to define Specific Heat as a polynomial function of temperature for fluid material.
Particle & Flow with Particle Solution > Material and Property Browser > Chemical Reaction
e Chemical reaction that are typically considered in a blast furnace process are added by default to the material browser.
e User can select/modify the default chemical reaction or define new reactions.
e Support added for both homogenous and heterogenous reaction types.
e In case of heterogenous reaction, the following models are supported.
o Surface Reaction
o Pyrolysis Reaction
o  Shrinking Core
¢ In case of homogenous reaction, the following models are supported.
o Finite Rate
o Finite Rate Eddy Dissipation
o Eddy Dissipation
Particle & Flow with Particle Solution > Results
e Added an option “View in EDEM” for the Particle and Flow with Particles solutions.
e This option launches EDEM preloaded with results for advanced post-processing requirements.
Note: This option is also available for OptiStruct-EDEM coupled solution.

* Radioss
Drop Test Solution > Analysis > Loads and Constraints > Global Condition

e  Supported table definition for body forces. This helps to define time dependent gravity loads.

Analysis > Export and Solve

e  Supported to export Radioss solver input file with only elements and nodes without creating a solution.
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*  Flux
Solutions > Applications > E-Motor > Axial Flux Motor
e Added a new dedicated solution to quickly setup and analyze Axial Flux Motors (AFM).
e Model can be created using an AFM template.
e  Currently supports cogging torque analysis.

e Magnetic transient 3D solution will be created, user can add modify Boundary Conditions as required.
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Solutions > Applications > E-Motor > Flux Motor

o New Outer Slot type of part completes the SMPM parameterization in SimLab and enables precise geometry
adjustments of SMPM in FluxMotor for performance testing and parametric studies.

o Both Inner Magnet & Outer Slot parts are now fully parameterized with adjustable structural parameters.
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Flux Motor Solution > Flux Motor > Check and Export > Checker
e A new check has been added in the inner magnet solution to check whether,
o Any single body is completely enclosed within another body or not,
o Ifthis is the case error is shown, user needs to break the enclosing bodies to pass.
e A new check has been added in the outer slot solution to check if:
o Thereis a common line (imaginary) connecting the faces of the coil (with or without intercoil).
o Erroris displayed if this is not the case.

Solutions > Electromagnetics > Magnetic AC solution — 2D

e  Support for 2D domain analysis in the MAC solution, which can be used for various electromagnetic devices such as
induction motors.

—— Solution Browser x
) Jowne © Moon |l 4t s B sn s el Oy
beule PO ST =
Motion
Themal aticles - | Coupled Soksion Bectroncs S MAC20_IM
oo 4 m == v $L Type - Magnetic AC Selectbodes v_8,Bar_9.Bar_10,ArGap_Rotatng
& Mesh 7] Motion Type
v 1 Settngs Trensiation
b @ 49 5 D Resuk Request © Rotaton
2 = g WV 9% Loads and Constraints Define/Modfy Drection.
By Penodcty 2
Vagnete | Mogretc C J Bectrostatics _ Bectic Poosics  AC Sopled © rineer Artpe Sidng
@ Sheet_Lamination_Stator u B2 Sip vahue for induction motoc
@ Sheet_Lamination_Rotor u
® Moton |
Creais SolUlion | 2522t et S s ve et s 9 @K Lt
Name MagneticAC
Solver Fux v
Solution type Magnetic AC v
Domain Parameters
Domain i2D iv
Depth of domain 125mm
Frequency 50 Hz
oK Cancel < - 3

Solutions > Electromagnetics > MT3D / MS3D / MAC3D / ES3D > 3D CAD Based Workflow
e Large scale multiparametric or DOE analysis is an integral part of Electromagnetic design.
e SimLab 2025.1 supports full parametric workflow for 3D electromagnetic simulations.

e  Setup DOE workflows and export to HyperStudy with SimLab using no scripts.
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MS3D Solutions > Analysis > Analysis > Magnetostatic Loads > Thin Regions
e Thin regions have been added to MS3D solution.
e Two types available: Air gap & Magnetic non-conducting.

MT2D / MAC2D / MS2D Solutions > Expression management Flux BCs

/\ ALTAIR

e Added the possibility to define Imposed Current Coil and Motion inputs with expressions in MT2D / MAC2D / MS2D .

X Parameter Manager
88

SimLab Porameters. 2

v | 20°SIN(2'Prfrequency Time)

Electrostatics Solution > Results Right click > Responses

e Added option to create responses for Electrostatic solutions (2D,3D, axis).

MT3D / MAC3D / MS3D Solution > Results Right click > Responses

e Updated the list of Responses in MT3D / MAC3D / MS3D solutions to have the relevant quantities.

MS / MT / MAC Electromagnetics Solution > Results Right click > Responses > EM Response

e Interval selection added to the EM Responses for MT, MS, MAC solutions with time or position variation.

MT / MAC / MS Solution > Results Right click > Responses > Global Response

e Added “Global Response” button in the Results ribbon for more visibility.
MT / MAC / MS / ES Solution > Solver Settings > Solver Settings
e  Solver Settings added to the following Flux solutions to modify the Flux solvers options,
o Magnetic Transient,
o Magnetic AC,
o Magneto Static,

o Electrostatics.
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Magnetic AC solution > Settings > Results Request
e Reactive power added to MAC 2D and 3D solutions Result Request, for each circuit component.

e The reactive power result is available in EM Response and 2D Plot.

MAC2D solution > Settings > Results Request > MAC2D Joule and Iron losses mapping into AcuSolve

e Managed the Joule and iron losses mapping from MAC2D solution into AcuSolve solution.

MS3D / MAC3D / MT3D / ES3D CAD based solution > Mesh / Solve > 3D CAD workflow

e 3D CAD based EM solution meshing / solving is working fine: The bodies are well retained now in the LBCs.

MT / MAC / MS solution > Mesh

e Organized the mesh ribbon for Flux solution based on,
o If the solution is CAD based the Mesh ribbon is updated to show the relevant buttons.
o Mesh Settings button added to the Mesh ribbon for more visibility.

MAC 2D / MT 2D Solutions > MAC2D / MT2D Solution Coupling

e By using the solution coupling technique in SimLab, support the initialization of an MT2D solution by using the MAC2D
results.

e Using MAC2D results for initialization can significantly reduce settling time.
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MT / MAC / PE / SCAC Solutions > Circuit Designer

e Added feature to fit to screen for circuits for easy visualization.

e Works with:
o Keyboard shortcut “F” key,
o Right click on circuit designer “Fit” to fit the complete circuit,
o Right click on component “Fit” to fit.

MT2D / MAC2D Solutions > Circuit Designer > Circuit Components > Squirrel Cage

e Added squirrel cage component in the circuit designer for MT2D and MAC2D solutions. The component is important
for the modeling and analysis of induction motors.
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Electromagnetics Solution > Results > Pyramid 13
e During the creation of infinite box with higher order element bodies, pyramid13 elements are created for transition.
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EM 3D Solutions > Mesh Settings

Mesh settings has been supported for all EM3D solutions — MT3D, MS3D, MAC3D, ES3D

This enables users to use the CAD based workflow by:
o Adding CAD bodies directly to the solution,
o  Apply LBCs directly on the CAD bodies,
o Generate mesh automatically using the mesh settings.

e Mesh settings for 3D used the EM mesh algorithm.

User can choose to create the mesh before solving or auto generate when solution is updated.

Electromagnetics Solution > Analysis > Material

e New B(H) models have been added for low-frequency Electromagnetics materials.

o An analytical model with saturation option for soft magnetic materials, with or without a thermal dependence
option.

o This same thermal dependence option added for the analytical model without saturation.
o A nonlinear model with knee adjustment for hard magnetic materials.

Electromagnetics Solution > Analysis > Material > Database

e 340+ new materials have been added in the Simlab Built-In database; these (128 soft + 218 hard) magnetic materials
with their B(H) properties are ready to use in low-frequency Electromagnetics solutions and come from Flux legacy
database.

Electromagnetics Solution > File > Import > Solver Input File

e Since several releases of Flux, the Flux teams work a lot to integrate the various applications in SimLab. The main
goal of this integration is the homogenization of the easy GUI of all Altair's software, and the easy to use to be able to
do Multiphysics modeling (NVH, Thermal, Electromagnetic, Electrostatic...).

e To ensure a smooth transition for Flux users to SimLab, we are working on an export of Flux projects in an Abaqus
format. The resulting file can then be imported into SimLab.

e We're working hard to convert as much of a Flux project as possible to a SimLab database, but there will be some
limitations.

e A beta version has been delivered with the last release 2025 of Flux (for Abaqus export) and SimLab (for Abaqus
Import) with several limitations. The work continued this release 2025.1, and several limitations have been managed.
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EM Solutions supported by Abaqus import
Here is a table to show the EM solutions which support the Abaqus import.

Supported solutions by Abaqus import

DIMENSION
MS MT MAC ES
2D @ (works, but @ (works, but @ (works, but x
not gualified) not gualified) not qualified)
Skew (option in ) X ) .
a 2D solution)
3D v v v v’ (New)

Solutions > Electromagnetics > Magnetostatic Integral (3D)

¢ The new Magnetostatic Integral solution is based on the Volume Integral Method (VIM).

e This solution is known to be advantageous in the case of specific problems, such as devices immersed in unbounded,
inactive (i.e., source-free) volume regions such as air or vacuum.

e |t's an option (“Solution type”) in the existing 3D Magnetostatic solution.
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¥ ElectroFlo
Electronics Thermal Solution > Settings > Format and Execute Options

e Support has been added to allow users to specify the Precision (Double or Mixed) within the Format and Execute
option.

e This enhancement provides greater control over computational accuracy and performance based on user
requirements.

Electronics Thermal Solution > Boundary Conditions > Import Heat Source

e  Support added to import the csv file to create “Heat Source” boundary conditions.

Electronics Thermal Solution > Analysis > Boundary Conditions > Solar Radiation

e Solar radiation tool will help to simulate the radiation heat transfer between sun and the selected entities.

Electronics Thermal Solution > Analysis > Model Discretization > Key Planes

e Enhanced key planes creation with user-defined names for ease of identification in complex models.

Electronics Thermal Solution > Analysis > Model Discretization > Analysis Mesh

e An enhancement added in SimLab 2025.1 enables direct creation of the analysis mesh and in Mesh Settings, “Display
Eflo Mesh” has been renamed to “Create Mesh.”

Note: The Geometry Discretization > Global value is used to discretize the geometry mesh, which is used as input for
analysis mesh creation.

Electronics Thermal Solution > Analysis > Smart Object > PCB

e All PCB definition methods have now been grouped under a single, streamlined interface in ElectroFlo. This
enhancement simplifies the workflow and improves user efficiency by providing a centralized location for defining PCB
parameters.

Electronics Thermal Solution > Analysis > Smart Object > Fan
e Enhanced the user interface for the fan smart object to make it more intuitive.
e Added derating factor under PQ curve.
e Added Multiplier Function for Volumetric flow rate and Air Velocity.

File > Catalog > Electronics > Fans

e A new "Electronics" catalog has been added, listing available fans in the market for Electroflo simulation. Users can
drag and drop a fan into the predefined model and position it using,

o Replace Body

o Coordinate Options, configurable through the UI.
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e The fan Object will be automatically added to the active solution, and a smart object (LBC) will be created.

TransfomFan  sioiiitssssiiissusanaanannanaiin
Fan name 0D4020-12HSS_8

Fan Placement Mode
© Replace body Center coordinates
Selectbody “Fan","Core","Hub"

Fan direction M Positive X

File > Catalog > Electronics > Heat Sink

e Added a new section for Heat Sinks in the Electronics catalog, which contains a parametrized Heat Sink Fin model
that can be used in the Electroflo solution.

Electronics Thermal Solution > File > Preferences > Results > Options

e  Support has been added to allow users to post process on the CAD surface.

¥ nanoFluidX
Vehicle Wading / Water Management > Analysis > Particles > Create Particles

o We have improved the Particle creation performance in both Vehicle Wading (VW) and Water Management (WM)
solutions.

o Now the Particle creation is 20-30 times faster in both VW and WM solutions compared to the old algorithm.
e In addition, we have supported Diagonal particle creation when Ignore particles check box is ON.
o We also supported ignoring particles beyond the boundary edges. This option is hidden in the VW solution.

Analysis > Boundary Conditions > Motion > Planetary Motion

e  Carrier arm frame of reference is supported in planetary motion which allows both parallel and arbitrary orientations for
day and year rotation axes.

o Inertial frame of reference

= Parallel day and year rotation axes,
o  Carrier frame of reference

= Parallel day and year rotation axes,

=  Arbitrary day and year rotation axes.
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* Feko

Note: The Antenna Placement solution and Co-site Interference solution mentioned in this section are pre-release and are not
included for general usage. These solutions as well as other pre-release High-Frequency Electromagnetics solutions can be
exposed using the Environment variable “SL_FEKO_SOLUTION”.

Solution > Application > HF Electromagnetics > Radio Coverage > Network Planning Solution

e Radio Network Planning features were added to the Radio Coverage solution. This solution allows the simulation of
the radio coverage for wireless networks, represented by various figures of merit such as data rates, throughput and
SNIR. The results are computed considering the properties of the individual air interface like 5G, LTE, WiFi, etc.

including the corresponding modulation and coding schemes as well as the transmit & receive antenna configurations.
Additions include:

o Selection of the air interface standard to use for analysis (from a built-in library or by importing a custom
definition)

o Point and trajectory prediction modes (in addition to the plane prediction mode)
o  Carrier settings for Antennas.
o Definition methods for various Antenna Array types to be used in place of single antennas.
Radio Coverage Solution > Results GUI > Results Panel
e Categorized the Parameters and Components with respect to the Simulation settings.

e The results of Radio coverage solution with ‘Network Planning’ analysis are categorized as follows in the result panel.
o Propagation,
o Network.
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Radio Coverage Solution > View Tool Bar > Visibility > Display Origin & Display Ground Plane

e Added “Display Origin” and “Display Ground Plane” options to control the Radio Coverage solution origin coordinates
and ground plane.
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Radio Coverage / Antenna Placement Solution > Analysis > Antenna

e Locate and identify antennas in 3D environment with new feature that display antenna names directly on markers for
solutions including antenna LBCs for the HFEM Solvers (Feko or WinProp).

e Enable and disable the antenna markers by View toolbar > Visibility > Loads
Note: The Antenna Placement solution is pre-release.

Antenna Placement Solution > Results > 2D Plot

e 2D Plot tool is now supported for Feko Antenna Placement solution results.

Note: The Antenna Placement solution is pre-release.
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Antenna Placement Solution > Results GUI > Results Panel

e Vector display is supported for Electric Field results.
e Current results can be displayed on the structure (both metallic and dielectric triangles).
Note: The Antenna Placement solution is pre-release.

Co-site Interference Solution > Results > Update > Co-site Results > Display Mode > Co-site Results

¢ Results can now be viewed in both matrix and list formats.
e Hovering over the matrix reveals TX/RX frequencies, confidence levels, and interference types.
e  Color representation adapts to margin limits, and user-defined filters can be applied based on computed parameters.

e A confidence level indicator (calculated as 100*(1-|d|/f) where d is the difference between the carrier frequency and the
closest frequency in the available antenna coupling data, and f is the interference frequency) was added to the Co-site
Interference results.

Note: The Co-site Interference solution is pre-release.

Results GUI Right Click > Query Results

e Enhanced support for querying results on nodes and elements, now extended to non-model entities.
29

J\ ALTAIR  © Altair Engineering, Inc. All Rights Reserved. / altair.com / Nasdag: ALTR / Contact Us


http://altair.com/

Release Notes / Altair SimLab 2025.1 :! a LT a I R

¥ Coupled
Solutions > Physics > Coupled Solution > Electromagnetics + Flow
e New coupled solution added for Flux and AcuSolve coupling using Kratos technology,

o Allows both strong and weak coupling,

o EM solutions supported
= MT2D/3D/axis
= MAC2D/3D

o  Flow solutions supported
= Steady State
=  Transient
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Coupled Solution (Structural + EDEM) > Analysis > Materials

e Added support in OptiStruct-EDEM coupled solution to assign different materials to different coupled surfaces.

Note: SimLab v2025 supported only one material definition for coupled surfaces. This restriction is now removed.
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Coupled Solution (Electronics Thermal + Electromagnetics)

e Added new coupled solution for Electronics Thermal and Electromagnetics for accounting the loss due to AC current.
e This solution enables seamless interaction between ElectroFlo (EFlo) and Flux, allowing the exchange of key
simulation parameters such as temperature and joule loss. This integration enhances multi-physics analysis by
bridging thermal and electrical domains.
Coupled Solution (Electronics Thermal + PSIM Circuit)

e Added new coupled solution for Electronics Thermal and PSIM for more accurate analysis of Inverters and converters.

e This solution enables seamless interaction between ElectroFlo (EFlo) and PSIM, allowing the exchange of key
simulation parameters such as temperature and heat loss. This integration enhances multi-physics analysis by
bridging thermal and electrical circuit domains.

Abaqus
Drop Impact Solution > Body Right Click > Contact > Define / Modify Contact

e Added a toggle ‘Prioritize Main Body from Subset Match’ in the ‘Default Settings’, allowing users to set their preference
for selecting the Main body when creating contacts, based on the provided names. The names can be exact matches
or wildcards.

Drop Impact Solution > Model Browser > Link Mesh by > Matching Location > Link Mesh by Matching location
e  Script support added for Link Mesh for matching location based on the inputs given in Link Mesh preferences.
e Arrows keys support added to review parts in Link Mesh by Matching location.
e The CAD bodies that don’'t have a matching mesh, CAD will be displayed for these bodies.
Drop Impact Solution > CAD Body > Browser / Ul Right Click > Identify Mesh Bodies to Link
e Supported option to identify the Mesh bodies that can be linked to the selected CAD body.
e The user can review the listed mesh bodies and establish a manual link between the CAD body and the Mesh body.

Drop Impact Solution > Model Right Click > Select Bodies

e Script and group support added to “Select Linked bodies to Remesh” and “Select Bodies with No Attributes” options,
where the identified bodies get added in a body group called “LinkedBodies_toRemesh” and “Attribute_NotSetBodies”
respectively.

e These bodies can be later referred in automation to mesh the bodies that need a new mesh.
Drop Impact Solution > Settings > Format and Execute Options > Include File Structure

e  Support added to export the nodes (*NSET) and elements (*ELEMENT) of the floor body.
Drop Impact Solution > Create Properties by Element

e Added support to define default element types for RBE2 and RBE3 elements.
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Non-Linear static solution > Analysis > Enable / Disable Entities

e Supported add/Remove contacts from Load case with Enable/Disable entities.

Analysis > Property > Material > Orientation

e Added new options to automatically compute the material orientation based on either the extrude direction or the edge

loop of 2.5D bodies.

* Permas

Solution > Review > Thread Pretension

e  Solution Review tool is supported to review the Permas thread pretension loads.

¥ Results

¥  Enhancements

Results > Order Response

Order Response. dSox

Resut Order Response
Resut type Pressure
e - Accessing local results
Responselabel ;13,4383 : H
Orecton corponer 12552 required scrolling
MC::““ o s [«— through long node ID
rouse  fi138 lists — a tedious and
Frequency range

inefficient process.

SimLab 2025

Hotspots

Order Response Sox

Loadcase Kertficaton

Fest Type.

o «—— Results are now categorized as:

Select a node/element 1134570

Fest
| Rest componert  Presaure

* Global: No entity selection needed

Deecton component Presaure

3 * Local: Requires selection of
Complex component  Magntude v . .

Stoce Opors node/elementin the graphical area
RPM range 500001 | 599399

Frequency range 399999710 1239999

- e Result component list automatically
== updated based on user selection

SimLab 2025.1

e Supported to find “Hotspots” regions based on Body/ Face/ Element inputs; also supported to ignore rigid body

connected elements.

Compare Results

e The option “Change Database” can be used to swap visible databases.
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2D Plot

e Enhancements have been made to the 2D plot design to create a more intuitive user interface.
o Table data is now displayed in a separate window.
o  Curves can be created and managed directly from the Solution Browser.

o "Create Plot" and "Add Curve" buttons have been introduced in the Plot window.

Pio Window e x
Vews
P2
. . e e
internal energy per unit mass Vs Time/Frequency O Tna/Poston v Goba Qusrms
s ¢
e it iroemat Eergy par unt mass - iniemal Erargy oo unt mase Sowton) e L
ey 1 et G
S —
| © Mugle srehes Migie srewesn
e
PiaTable &% j— — L
XT0&a  Sames H
y _ G s X0 o s
1 Epeniiman et g
2 2 © Defe reat
) £ =
: £ consnen
: g
‘ [
g ot ] e
' cueen
B
R 117 (=] ook o 1508 263 ) o283
Time/Frequency
Create Plot_| [ Add Cuve

e Expressions are supported to define Y axis of the curves.
o Derived plots can be created with this support.

vy Mesh Analysis Results Electronics Advanced Inspect Automati

- - Croate Curve i *
@ \éj E ‘J /) Define Curve

Solution/Data file Battery ThermoElectric
eformation Iso Surface Queryresult Hotspots Notes Curve Type
© Time/Frequency vs Result Component
Results v Time step vs Result Component

X-Axis:
Time/Frequency
Y-Axs.
Nodes 1102469
Define result

« + E Data Type » Results Component » Gnd Temperatures
Temperatures

© Define expression

Name Expression

—g Definiton

“Grid Temperatures ‘Temperatures™273

Create Curves

Distortion > Compare Bore

Support added to provide name and scale factor to the bore tables exported to compare. Also, added filter in the
"Compare Bore" dialog to filter tables by name.
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Results GUI Right Click > Query Results
e Support added to query the results based on body input.
Note: The body-based Query results will be enabled only for the ‘Volume Averaged’ averaging method.
Results GUI Right Click > Create Response
e Support added to specify local coordinates while creating the response for Vector and Tensor result components.
Results Panel > Volume Averaged

e Extended the ‘Volume Averaged’ averaging method supported for all the elemental result components.

o

Meshed Body “Not Averaged” Result | | “Volume Averaged” Result

File > Save / Save As

e Depending on the averaging method used to post-process stress and strain, some of the coordinate system options

in results panel are not supported. For example, “As in Results File” is not supported with the “Advanced” averaging.

e As SimLab 2025 does not save coordinate system options in the database, this unsupported coordinate system
option may lead to incorrect contours when opening databases.

e This problem is fixed in SimLab 2025.1 as coordinate system pointed in results panel is now saved in the database.
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¥ Electronics

* New Features
ECAD > Component > Database

e  Support added to assign materials to components using the reference designator data.
Tools > Position PCB Components

e Tool added to reposition detailed sub model into the Global PCB model automatically. This tool helps in automatic
reposition of Sub Model /Local model to do Global to Local mapping.

Position PCB Components ::::iiiiiiiiii @ X
Inputbodies  ir_Pad.Solder.Top_Copper_Pad
Sourceface 55270
Targetface 252978

Flip Input Bodies

Apply oK Cancel

Sub modelrepositioned
on the Main PCB model

e S

Detailed SubModel

Global PCB Model

Tools > Chip > QFN Mesh

e Anew tool is added to create solders for Quad flat non-leaded components.

QFN Mesh ::::

Pin bodies AME.FRAME-14

Chip bodies BODY

Mesh size 05mm

Create Solder
Pin botiom face 1025
Solder width 02mm
Solder height 03mm
Gap between pin and board 0.1mm
Number of solder element layers 2
between pin and board

Align the chip bodies to PCB w.rt gap

Apply oK Cancel
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Tools > Chip > Wire Bonding

e Added support to create bond wires at specific locations, with the ability to define both their start and end points, as
well as their shape, using control points.

Wre bond radus 125 mem
D Pinc ¥

Bond Finger: ¥

Creata Mash

* Enhancements
ECAD Detailed Modeling

o Enhanced the submodel creation workflow by eliminating the need to break sheet bodies beforehand, significantly
reducing model preparation time for large and complex PCB designs.

PCB Equivalent Material

e Added support for distributing sampling points based on the elements of the board, rather than using a uniform
distribution. This enhancement improves the accuracy of equivalent material property computations, particularly when
the board contains elements of varying sizes.

ECAD Material Mapping :::::::::: 1 9@X

ECADMode! | MIX Display_v1 ecad
ECAD Sub Model
Simpliied mesh | pcb_simplified
Transtorm simplified body ¥

Equivalent Model

© Use existing mesh

Formulation Type:
© solid
Continuurn shell composite

Create layered mesh
Create composite shell

» Computation method:
© Metal fraction

Metal loyout

Reference Mesh

Distribution of sampling points:
Board-based
Number of points in X 2
Number of points in Y 2
Matenal model:
s

© Engineering constants

ECAD e = = Element-based distribution

Material Mapping

e Added support for creating multiple elements along the thickness of each ECAD layer based on user-defined threshold
value.

e  Supported multiple body input for "Create layered mesh option".

e Choosing computation methods "Metal fraction" and "Metal layout" for "Use existing mesh" option is deprecated. This
input cannot be given in GUI but handled behind. When performing "Use existing mesh" metal mapping If selected
material model is isotropic, it performs weighted average (metal fraction) else if the material model selected is
engineering constant performs "metal layout".
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¥ Advanced

* Bolt Modelling
1D Bolt > Connect Screw
e Connect Screw tool Creates RBE to connect the Screw and Connected part to apply pretension.
e If there is Tie connection between the two parts, it will be removed automatically to prevent any over constraint.
w Electromagnetics
Create Coil Profile

e Added new tool to create coil profile as wire body for the given motor geometry.

Create Coil Profile :::iiiiiiziiiiiiiiiiiiiiiiiiiiii @ X

Number of cols 6 w\

Angle between two stator sots 75deg ¢ Export Coil Points
— e e

Col Dimensions:

Radius of left part of the col 117mm
Radius of right part of the coil 100mm
Radius of medium part of the coil 1085mm
Length of coi straight part out of stator lamination 15mm
Length of coil extra part in the medium Semm
Length of stator lamination 375mm
Opening angle between in and out slots 45deg
Radius between vetical and horizantal parts 2mm
Radius in the middle of top and bottom 16mm

Create Coil Profile . Non-Meshed Coils

Apply oK Cancel

* Power Train
1D Beam for Shaft
e Improvements in capturing geometry while creating 1D beam for shafts with gears.
Bearing > 1D Ball Bearing
e  Support added to create 1D ball bearings by using Torus faces as input.
* Weld
Without Heat Zone > Create Seam Weld

e Seam weld creation with user defined inputs is supported. Select weld edges and faces to create shell/RBE based
welds.
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¥ Automation
* New Features
Utility function

e Introduced a new Python API to retrieve the body name and corresponding index of selected CAD bodies.

e This allows for precise scripting operations, especially when dealing with instance bodies or bodies with duplicate
names in CAD.

Python syntax:

simlab.getSelectedCADBodies()

Output - {11’ : 'Bolt’ , '"12": 'Bolt', "13": 'Bolt', '9": 'Bolt'}
* Enhancements

Utility function > Query Results

e The query results APl now supports querying result values by specifying the body entity type and ID.
Python syntax:
simlab.queryResults(“Model name”, Entity ID, True/False, “Entity Type”)
Output - {{Body Name’ : (Centroid, Result Value)}
Utility function > Merge Springs
o Extended merge springs script utility support to merge Iso spring type.
Python syntax:

simlab.mergeSprings(sSpringObjectNameList, "MergedSpringName”)
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