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New Features and Enhancements 2023
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W Supported CAD

e ACIS (Up to 2023)

e Altium and IPC-2581

e AutoCAD (Up to 2024)

e CATIA (Up to CATIA V5-6R2023)
e Creo (Upto8.0)

e ECAD (ODB++ files)

e Inventor (Up to 2024)

o« JT

e NX (Up to NX 2306 series)

e Parasolid (35.1.219)

e SOLIDWORKS (Up to 2023)
e STEP

¥ Supported Results Reader

e Abaqus

o Reader 1: Up to V2023
o Reader 2: Up to V2018
e ANSYS: Upto 2022 R2

e ADVC: Upto 2019 R2.3

w Solvers

Altair Solvers bundled with SimLab

e  OptiStruct: 2023

e AcuSolve: 2023

e Radioss: 2023

e  Flux: 2023

e  Altair Manufacturing: 2023
e  ElectroFlo: 2023

e nanoFluidX: 2023

o EDEM: 2023
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¥ System
T Enhancements
Preferences: Plot

e  Support added to set the display settings for all plots.

Proforncas 551111888088 TE08a28 1000020 TR LSEanbEnHRRORRRRRR S ERARIRASEER VAR BRSO RN AR SRR B ne e 020y ol Window
e
3 Applications  Window - [T Y —ry
Geraral Dok mass_flux (surface) Vs Time
aisBase | L 0.005-
Mouse
Colors Visability
Graphics Fort Arial 16 Nomal 00001
Options
5 Sketch
Options 0055
3 Geometry Yo =
Display 2 oo
Options Format Auta E
< Mash Seale linear | a
General = 005
Sutace Font Asial 14 Nomal 3
Volume 1
2 Anaiyse Color L] § oo
spla
D;::M: Tic Font Asial 10 Nomal
< Results TicBy Ticks Par Axis - 003
Display
i Gnd spaces between tics 1 5
s
Format Aute - -
%55

Use Defaus Apply oK Expont Cancel

* Import
* CAD
Step

e Added support to convert the sheet / wire bodies as sketch while importing any STEP files that has either only sheet or
wire bodies aligned in single plane.

o  This will help to simplify, correct, or parametrize the imported CAD model using the SimLab sketch capabilities.

Import STEP :::iiiiiniziiziiziis X IMpOrSTEP ::iniitziis:

Method: Method:

©|[Conventto Parasolid

Convertto Sketch

Convertto Parasolid

Exteral Reader

B v e
. llilfi 2
Sketch and WireFrame L TR N ':-:_-"‘--I&{.l{{{,‘/’}

Assembly structure

0K Cancel

Save geometry in database

0K Cancel

CATIA & Creo

o Earlier, when a CATIA or Creo file with hidden bodies was imported into SimLab using “Translate to Parasolid using
Spatial” all the hidden bodies were also getting translated to Parasolid and gets imported in SimLab.

o Now, in SimLab 2023, the hidden bodies in CATIA or Creo files will not be imported in SimLab.
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ECAD

e  Support added to import ECAD files by using PollEx & External reader.
e The following options are added for PollEx reader,
o Create dielectric overlapping traces and vias,

=  Turn ON this toggle, dielectric layer for each conducting layer will be created using the board outline i.e.,
the dielectric layer will overlap the conducting layer.

=  Turn OFF this toggle, dielectric layer will be created only in the region where there is no conducting layer.
o Create vias as cylinders.
=  Turn ON this toggle, vias will be created as cylinders even if designed as cylinders or hollow cylinders.

= Turn OFF this toggle will make sure vias are imported as designed in the ECAD file.

¥ Graphics and Visualization
* Enhancements
Entities > Right Click > Edit Associated

e Added an option “Loads and Constraints” to list the loads and boundary conditions associated with selected entities
like Bodies, Faces, Edges, Vertices, Elements and Nodes, from the active solution and loadcase.

* Resolved Issues

Views > Create View

e The views in the create view dialog are not synchronized with the views in the view’s toolbar. This issue is fixed now.
Body Right Click > Mask / Suppress

e Fixed an issue on Mask and suppress database save is not working as expected when Gda has more than one model.
Free Edge Display Mode

e Deleting the elements in the free / non-manifold edge display mode and on consecutive deleting it crashed the
application. It is fixed now.

e Rectangular element selection is not working, and it is fixed now.
Body Picking

e Body picking issue when the cutting plane is enabled is resolved.
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* Browser
T Enhancements

Assembly Browser
e Drag and Drop of Model
o Enhanced the drag and drop of a model into another model to move as a Sub Model.

Note: It is supported only for FE Models.

e Assembly > Right Click > Model Merge
o Enhanced the merge models to retain the model grouping.

Note: Turn ON the toggle “Retain model grouping when merging mesh models” in File > Preferences >
Applications > Options to retain model grouping.

o Added support to merge the ECAD models with ECAD or MCAD models, also supported to drag and transfer the
MCAD bodies or model to an ECAD model.

e Start Node ID / Start Element ID Columns
o Added support to assign the Node and Element ID for the sub-models at any level.

Note: In SimLab 2022.3, the Start ID assignment is supported only with the first-level sub-models.

e Model / Sub Model > Right Click > Import Browser Columns

o Body renaming can be done using the import browser column (*.csv). The original name will be updated in the
browser.

o  Supported import for “Abaqus Section Control Name”.

e Model / Sub Model > Right Click > Export Browser Columns

o  While exporting the browser columns, “NewName” column will be added to the CSV file by default.

Mesh Control Browser
o Mesh Control > Right Click > Transfer

Support added to transfer Preserve entities mesh controls from CAD to FEM using the CAD ID method even
when there is a difference in face count.

@)

Property Browser
o Materials / Properties > Right Click > Sort

o Support added to sort the materials and properties based on their names or order of creation.
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* Resolved Issues

Assembly Browser
e Drag and Drop of Model

o Drag and drop a sub model to another model, the defined start node Id and element Id were not transferred, and
it is fixed now.

w Sketch
* New Features

Sketch GUI > Right Click

e Added an option “Show Intersecting Curves on Sketch Plane Creation” to Show or Hide the intersecting curves on
sketch plane creation.

Assembly Browser > Sketch > Right Click > Realize Sketch

e Added options to realize sketches as CAD bodies. It will treat all sketches as single sketch and create an equivalent

’ ‘
Assemnbly Browser [1IllIIlIIIIiiniiiiiii QX
e Realize sketch as Single Body
9 & T Models
= “;‘""’ Resize Al Skeich o1 Sege Body >
tator_bady Resize Al Sueich as Mgl >
R motor_sector_wih_shoft Reaize Each Sketch as Snge Body  #
¥ Rotor_pody Realize Each Sketch s Muliple Bodes >
Import Sketch
Expert Sketch
< § Delete
2R D e
T ———— Colapse
Colapse Partial

Realize sketch as Multiple Body

* Resolved Issues

Realize Sketch

e Fixed an issue where sketch realization fails due to presence of open loop in the sketches created from DXF files.
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* Geometry
* New Features

Simplify Fasteners

Added a tool to create simplified fasteners from the CAD Parasolid imported with ‘Save Geometry’ in Database.

Note: Currently the tool is available with the following environment variable.
SIMLAB_SHOW_SIMPLIFY_FASTENERS = TRUE

Simplify fasteners i X
Method:
©Body 2
Bodies Body 243
Drill hole
Face ¥ The simplified fasteners can be
created using ‘Body’ and ‘Face’
Apply oK Cancel Opti ons
|anItS Simplify fasteners 1 9 X OUtpUtS
Method:
Body ¥
O Face 2
Seating faces 1547
Head radius 10
Shank radius 06
Diill Hole radius 02
Apply oK Cancel

Remove Round

e Added a tool to remove round faces from the CAD Parasolid imported with ‘Save Geometry’ in Database.

Note: Currently the tool is available with the following environment variable.
SIMLAB_SHOW_REMOVE_ROUND=TRUE

O %5

Create.. Feature. Break Remove Round ::iiiiiiiiiiiiiiiiiiiiiiiiiiin X

Faces |97515,97505
Body *

Remove
Round

Apply Ok Cancel

* Enhancements
Fill Planar Loops

Improved the performance in the fill planar loops tool for a user given drive train model with LBCs.
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Boolean > CAD (Parasolid)

e In CAD Boolean operation with Create connected bodies option, supported retaining the body-based Region and
Volume Layer Mesh Controls associated with the input bodies.

e These body-based mesh controls will be converted into face-based mesh controls after Boolean.
e These changes will be reflected in below operations too,
o Mesh > 2D Mesh > Surface Mesh - Create matching mesh (Parasolid),

o Mesh > 3D Mesh > Tet - Create matching mesh (Parasolid).

Mesh Control Browser S|m|_ab 20223

Name
= [PMesh Control
3 @ Local Mesh Contral
& Body_MeshControl_1
@ Body_MeshControl_1_FaceBased

3 € Mesh Quality -

Boolean SRR R R ()2 & w R &g S
o o Input
Mesh Control Browser ::iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiz X e
Name [% A © CAD (Parasolid)
= £ Mesh Control Operaton Mosh Control Browser ;
3 @ Local Mesh Control © Combine — SimLab 2023
&) Body_MeshControl_1 Sublract 5 I3 Mesh Control
[ Region_MeshControl_1 Intersect 3 @ Local Mesh Control
Volumelayer_MeshControl_1 @ Body_MeshControl_1
o Eo Select Body MeshControl 1 FaceBased
i e Bodies Body2 Bodyl @ Region_MeshControl_1_FaceBased
- ¥ Create connected bodies & VolumeLayer_MeshConrol_1_FaceBased | ]
& /¢ ~ V- o —
5@ Mash Dualite v
LPRY = Caece & v K&,

Merge Bodies

e While merging the selected bodies, support added to retain its associated body-based Region, Volume Layer and
Body Mesh Controls.

e These body-based mesh controls will be converted into face-based mesh controls after merging.
e These changes will be reflected in below operations too,

o Mesh > 3D Mesh > Tet — Advanced Option — Mesh as single body

o Mesh > 3D Mesh > CFD Mesh

Note: Currently this enhancement will work with the following environment variable.
SIMLAB_FE_MERGE_RETAIN_MC = TRUE

¥ Resolved Issues

Create Body From Solid Elements

e While creating the body from Hex27 solid elements the output mesh is incorrect. Also, when reversing the element
normal of surface elements in Hex27 (Quad9) the output mesh is incorrect. These issues are fixed now.

Simplify Bodies
¢ Fixed an issue where the simplified cylinder of a screw body is not oriented properly. Previously the center of the

largest cylindrical face was considered as reference. Now the body centroid is considered as reference and the issue
is fixed.
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* Mesh
T Enhancements

Mesh Control

e Body color will be displayed after closing the mesh control dialog (In both creation and modify mode) irrespective of
the Right Click > Display in color mode.

Mesh Control: Fillet

e Added options to choose the fillet type convex / concave, for the body-based fillet mesh controls.
Mesh Control: Symmetry mesh

e Extended the symmetry mesh control to support edges also.

e  This will work for both angular and linear periodic models specifically in 2D.
Grid Mesh

e Redesigned the Ul.

o Enhanced the “Preserve boundary” option for mesh transition.

e Arc attributes of the boundary edges are preserved during grid mesh.

. e
Element Type:
© Quad
Tri
Select
Faces /20 Elements 666 23684 23664.23682
Comer nodes 264.14209.14308,14226

Mesh Parameters.
© Number of elements =

Meshsize ¥

Preserve Boundary: =
Direction
x1 x2 B Y2
Anchor Nodes

Advanced Opions: =
Mesh transision

O Manual

Fropect nodes

Apply oK Cancel

2.5D Hex Mesh
e Added option to select end faces.
Identify Bodies to Hex Mesh

e Axis symmetric identification algorithm is improved to avoid identifying the pipes, welds, and bodies with irregular cut
outs.
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* Resolved Issues

Motor Mesh

e Faces getting mapped to different body issues have been fixed. Previously the faces were mapped to the bodies
based on tessellation data. It has now been replaced with CAD data.

Re-mesh

o Remeshing the face that has IsoLine mesh control, creates free edges. This issue is fixed now.

* Solutions
* Analysis

Property > Material Orientation

e Added the functionality to specify and assign material orientations for solid and shell bodies. This functionality is
supported for OptiStruct and Abaqus solver.

Material Orientation : O x

© By coordnate system  Bement Coordnate System |
By curve and suface
Review Onentation

Epply oK Cancel

Connectors > Joint

e Added support to define ball-type joints for OptiStruct and Abaqus solutions.
Connectors > Bush Elements

e Added support to set custom IDs for bush elements using the renumber tool.
Replace Body

e Added support to replace the new body in the input current body subassembly itself. Previously, it will be added to the
input current body model only.

e Added options to delete the current body after successful transfer and rename new body with current body nhame while
performing Replace bodies.

Mapping

e  Supported units for Mapping Influence user defined distance and Contour Plot tolerance values.

11
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* Solution Browser

Current Solution

e Enhancement made to set previous / next solution / loadcase as current while deleting the current solution / loadcase
respectively.

Merge Solution
e Enhanced the solutions to handle the following cases,
o Model Merge
=  Merged new solution will be created with
o Bodies from both the models
o BCs from both the solutions
o Transfer bodies
= All bodies from the solution can be transferred from one model to another.

Note: The merged solution settings will be created using the first solution. This will help users to merge the model from
imported databases with solutions.

Solution > Right Click > Copy Results to Database Folder
e Added a control whether to copy the result files in database folder or not, while saving the database.

Note: When Solution folder is set to scratch location then this Copy results toggle should not be turned off, otherwise
results may get deleted while closing the application.

Solution > Right Click > Display Count
e Added an option to display the total count for of the items in solutions.
Solution > Right Click > Export Responses

e  Support added to export all the responses from all the solutions available in the solution browser, as an *.xml and
*.slresponse files for.

Solution > Loads > Right Click > Add to Current Solution

e In SimLab V2022.3, when transferring multiple Boundary conditions from one solution to another using the "Add to
current Solution” feature, if errors occur during boundary condition creation, multiple error messages may be
displayed.

e These messages will now be added to the output window, and a single message will be posted informing the user to
check the output window.

Solver Setting, Results Request, Format and Execute Options and Load case Settings

e In Solution and loadcase solver settings, after creating the Parameters, when we open the dialog in modify mode, the
created parameters will be displayed. Previously in SimLab 2022.3, the created parameters will not be displayed.

12
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Solution > Results > Right Click > User Defined Response

e Enhanced the user defined response option such that if the definition contains any input entities, then the calculation
will be done with respect to the deformed model.

Solution > Results > Right Click > Response

e Now, Response can be created only through solution. Previously it can be created from Parameter browser and
Results GUI Right click.

e Results reading and Response creation supported in —headless mode for automation.

o Execute DOE and do postprocess by extracting responses from results without Graphics display or Graphics
node in HPC or Job Schedulers.

w Solver Interface

* OptiStruct
Solutions > Applications > Electronics > Spring Finger

e Added support to automate the solution setup for spring finger analysis.

Non-linear Transient Solution > Analysis > Loads and Constraints > Load > Body Force

e Supported time-dependent body force definition using ACCEL2 card. Shock loads can be defined using this support.
Global acceleration is exported as GRAV card.

Thermal Solution > Analysis > Loads and Constraints > Cooling Channel

e Supported to model and simulate thermal interaction between cooling fluid and Wetted surfaces considering the fluid
flow effects.

Structural Thermal and Electrical Analysis Solution > Contacts
e Added support to export contact Stabilization parameter CNTSTB card.

e Also, supported to request "Shear Utilization Factor* (CONTF (UTI, H3D)) and "SLIP history” (CONTF (OPT],
SLIPPED)) parameters.

E-motor Acoustic Solution > Create Solution
e  Support added to create a template solution without selecting bodies.

e The sound receiver option is now made as an optional checkbox so that the user can either create or import an
external body as a Sound Receiver.

13
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E-motor Acoustic Solution > Analysis > Load and constraints > Force Computation

e Changed the working of the Force Computation tool from including a *.fem file to reading the *.fem file (the force
information is converted to LBC).

e Both the all-node approach and the one-node approach of force computation become uniform, and the results of the
NVH analysis based on the two excitations are consistent.

Structural Solutions > Analysis > Property

e Added the functionality to create and assign plane stress properties to surface bodies.

Frequency Response Solution > Settings > Result Request

e Added options to request the angular result components of displacement, velocity, and acceleration for Frequency
Response analysis.

Linear / Non-Linear Static Solution > Settings > Result Request

e Added an option "Output both H3d and .cntf file" to get the contact force and pressure outputs in both *. ctnf and .h3d
files.

Analysis > Load and constraints > Contacts

e Added support to create manual contacts using Surface and Node Sets.

Note: The main contact faces can be defined with “Surface” sets and the secondary contact faces can be defined with
“Surface” & “Node” sets.

Solder Fatigue Solution > Loadcase
e Added support to create a solder fatigue solution based on a Non-Linear Static solution with multiple loadcases. With
this support, we can now perform solder fatigue analysis on preloaded models and coupled (thermal + structural)

setups.
Topology Optimization Solution > Settings > Solver Settings
e  Supported to define below optimization parameters,
o Minimum element material density (MINDENS)
o Discreteness parameter (DISCRETE)
o Initial functional move limit for topology (DELTOP)
o Improved discrete topology optimization (TOPDISC)

o OpenMP Parallelization (OPTIMOMP)

14

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


http://altair.com/

Release Notes / Altair SimLab 2023

Optimization Solution > Results GUI > Result Panel

/\ ALTAIR

e Added support to import all finite element results from optimization jobs. These results are contained in files *_s1.h3d,
* s2.h3d... exported from OptiStruct. Previously, only optimization results contained in the file *_des.h3d were

imported.

Solution Browser iiTiiiiiiiiiIiiiiiiiiiiiisniiioaics

Name
= %L Solutions
= '@ Control_Arm_Static
& Type:Linear Static
'ﬁr Mesh
i# Settings
3 LoadCase

+ ¢ Acceleration
* §¥ Braking

= & Optimization
= %! Topology_Control_Arm
¥ Type: Topology Optimization
L Optimize Solution : Control_Arm_Static
= {# Setiings
(@ Objectve : Minimize - Mass
& Design Space

&

# 4 Response
# M Response Constraint
@ Results
&S v/ R/\& WG/ T

* AcuSolve

Solution: Topology Control_Arm

- |File : Topology_Control_Arm_des ~
| Simul Topology_Control_Arm_des

- |comp Topology_Control_Am_s1

s Topology_Control_Arm_s2

Global Max = 1.00000, Global Min = 0.30000

4.452e-05
4.047e-05
3.642e-05
3.238a-05
2.833e-05
2.428e-05
2.024e-05
1.619e-05
1.214e-05
B.094e-06
4.0478-06
2.430e-10

Solutions > Physics > Flow > Particle Flow

e New solution for Particle Flows.

e Integrated single Ul workflow for AcuSolve - EDEM coupled simulations.

Note: This is a beta feature for SimLab 2023 release.

Paticle

Fow

Mesh > Controls > Mesh controls > Face > Immersed Boundary Mesh

e  Support added to generate a mesh for AcuSolve Immersed Boundary.

Optimized Subcase
results can be imported.

MPa
MPa o ¥

MPa —— 7
MPa

MPa
..p.,]
MPa
MPa
MPa

MPa
MPa

EDEM Simulation
Particles Visualization

AcuSolve Fluid
Velocity Plot

o Note: Currently, this feature can only be accessed using an environment variable
SIMLAB_IMMERSED_BOUNDARY_MESH=TRUE and this is a beta feature for V2023 release.
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Solution > Settings > Result Request

e  Support added to write the AcuSolve results in h3d format.
e This will be a single h3d file with all time steps included and automatically loaded after solving.

Solution > Results> Right Click > Response

e Following new responses are added for flow solutions, these response values can be extracted for flow boundaries
and surface outputs.

o Mass flow rate
o Heat flux
o Total Pressure
o  Uniformity index — Pressure
o Uniformity index — Temperature
o Uniformity index — Velocity.
Analysis > Boundary conditions > Drop down > Surface / Element Output
e  Supports writing output on Floating Surfaces.
e Users can now request output at arbitrary locations without modifying / deleting the volume mesh.
¥ Battery
Property Browser > Tables Right Click > Create Table
e Added Unit support for following Bilinear tables and the interface improved for better understanding.
Battery Thermo Electric Solution > Analysis > Battery Pack
e Added support to define Battery Pack that enables modeling more than one module in the pack.
e Enhanced cell ordering capability.
Battery Thermal Runway Solution > Analysis > Thermal Runway
e Added support for Thermal Runaway model and its parameters.
e ECM model and Internal Short Circuit can be added to thermal runaway model.

e Enhanced cell ordering capability.
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* Radioss
Analysis > Loads and Constraints > Connectors > Spring
e Added support to define spring beam element /PROP/SPR_BEAM (TYPE13).
Analysis > Property > Material
e Added support to define Marlow material MAT/LAW111 and Paper material /MAT/LAW112.
e Added import support for Honeycomb material /MAT/LAW28.
Analysis > Loads and Constraints > Contacts
e Added support to define additional contact TYPE2 parameters for the spotweld formulation 20/21/22.
Solution > Settings > Result Request
e Added an option to add nodal animations for the Tied interface contact force and contact pressure.
Solution > Right Click > Export Solver Input File / File > Import > Solver Input File
e Assembly structure is preserved while exporting / importing Radioss decks by supporting /SUBSET card.
Radioss Drop Test DOE > Results > Update
e All Common data are written in a file and included as include file in the solution decks of the various run.
e This enhancement helps in reducing the file size and performance.

*  Flux
Parasitics Extraction Solution > Impedance Computation

e Added a new simulation type “Impedance Computation” to extract Resistance, Inductance, and Capacitances parasitic
effects in impedance format.

Create Solution  11IiIiIiiiiiiiiiii mnnnmnnn X Create Solution H H B O
[L Name Parasties Extraction Name Parastics Bxraction
§ L] w Solver Flux 5 Solver P
L P 2 v .
Themmal, Fow Bectro. Bacrorscs Battery Sokion type arasitics Extraction Solution type Parastics Extraction
magrescs.
Physics — Smulation type S-Parameter computation v _—,—.I Simulation type Impedance computation v I
Frequency defrtion: | S-Parameter computation | Trooency defestion
o 1 Muki frequencies Mk frequencies By step number fnear)
= = Min frequency 1He Min frequency 1H
Sue B Bectiic P
lagase  Magnae Bectostatics Penstcn Max frequency 103 Hz Max frequency 1e03 Hz
Mumbes of steps 40 Pumber of steps 40
Port defingion: Port defirdion:
Port type Diferential v Pod type
oK Cancel oK Cancel

2Z_MAGNITUDE (Ohen) Vs Freausney (Hz)

Z_PHASE (deg) Vs Frequency (H2)
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Parasitics Extraction Solution > PE Workflow > Analysis > Port

e LBC Port defines the inputs and the outputs for impedance computation.
e It can also define a short-circuit between two faces so that the user can create impedance loops in the geometry.

Parasitics Extraction Solution > PE Workflow > Analysis > Thin Region

e Added a new tool "Thin Region" to use surface mesh instead of volume mesh for very thin bodies already transformed
to mid-surface.

Electro magnetics > Magnetic Transient > 3D

e Added a new solution Magnetic Transient 3D.
Electro magnetics > Magnetic Transient

e Added “Linear position” control parameter for EM solutions (MT2D, MT3D and MTAXi).
MS3D / MT3D Solution > Results > Update

e Supported the loading of Flux 3D result in same model and responses.

e 3D Immersion air type motion results loading supported.

e  Flux distributed h3d files loading for MT2D, MS3D compressible and non-compressible solutions.
MT2D Solution > Results > Animate

e  Supported animation for isolines and vectors.

e  Work also for full device visualization (Even periodicity).
MS3D / MT3D Solution > Results > Update / Export and open in Flux

e Added validation to check if solution model has negative elements.

e In case negative elements are present, export is not allowed.
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MT3D & MS3D Workflows > Analysis > Non-Meshed Coils

A non-meshed coil is a geometric entity of circular, rectangular, or more complex shape, which superposes to the
mesh and is independent of it.

Component B+ Resubant « A 5
Plot: Contour 27513 mit >y
Coordinate systom: As in Results fle
Global Max = 3026 4 miT. Global Min = 0.0 miT AN -
& : GO ol |
g’ N 1925.9 mit

N
Periodcty Infinte Bax Magnet Non-Meshed  JPassive Sobd Sheet Mogon
Cod. Conductor Lamination

00 00 &<

Orcuer:Dsc _ Crouder: Rectanguer:  Rectangusr: | Composed: Disc  Composed Eonndend
Secton  Pectangdsr | DiscSecton  Rectanguar Secton  Rectanguler
Secton Secton Secton

2751 mit

e The main interest of the Non-Meshed Coll is to improve the performance of meshing and solving.
e There are two categories of Non-Meshed Coil:

o Predefined shape: circular or rectangular,

o  Custom or free shape called “Composed”.

e Added support to change non-meshed coils color.

{Solution Browser X

= B Solions
= % Magnetic Transient
$£ Type : Transientmagnetics
S 8 Settings
D Resut Request
@ L Coordnates
= ' Loads and Constraints

@ NonMeshedCol_5 o
@ NonMeshedCoi_9 o
@ NonMeshedCoi_10 n
© Resuts Colors  Ranbow v
HE TEEEEE
PR
RaE=iE
Standard Colors
HE EEEEE
Custom Colors
) R om
& %80 9 s

e Added support to duplicate non-meshed coils solution browser.
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Added 2 new predefined non-meshed coils:
o Rectangular: Disc section

o Rectangular: Rectangular section.

Fle Vew Soktos  Swich [ NTI0 Wokfow Mesh Aoy Crout Desrwr  Fests  Advarced fspect  Automation

«2?3 “"a\;x I Qﬂ,~ﬂc‘€‘§nﬁ“@0§a@

Bresk  CuseAPM  MeshCotol Sufoce Mesh  Tet Mesh Peodcty e Box Pusve Sokd  Sheet
Cordhtor

Homa Geomery and Mesh Aoy

MT3D Workflows > Circuit Designer> CoilConductor

Specific updates for Coil Conductor component in MT3D

Possibility to assign to bodies or non-meshed coils.

For body assignment, possibility to assign the current orientation:

o  With external terminals,

o  With internal terminal.

Improved the display when selecting bodies and terminal faces for circuit coil conductor.
o  Show only bodies part of the solution for body selection,

o Show only assigned body for terminal faces selection.

Electro Magnetic Solutions > Circuit designer

Added script support to import and export circuits for all electromagnetic solutions that support circuit designer.

Electro Magnetic Solutions > MT3D Workflow > Coil Conductor 3D

For coil conductor component in magnetic transient 3D solution, when current orientation is defined using “internal
terminals”.

The graphic view will change to highlight the internal faces.

Arrows will be automatically drawn to show case the current orientation when faces are selected.

MT3D Workflow > Analysis > Motion

2\ ALTAIR

The translation or rotation’s kinematics can be defined by choosing among 3 types: Imposed position, Imposed speed,
or Coupled load.
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MT2D/MS2D Workflow > Analysis > Periodicity

e Periodicity LBC has been updated with options now also for linear periodicity.
e Periodicity LBC has also been added for MagnetoStatic 2D solution.
MT2D/MS2D Workflow > Analysis > Symmetry
o Symmetry LBC has been added for Magnetic Transient 2D and Magneto Static 2D solutions.

E motor Acoustic / Modal Frequency Response Solution > Analysis > Force Computation

e EM force computation for motors at any position.

SimLab 2023

SimLab 2022.3 ForceCompulation 3365255855555 X

Select EM Solver Fhax

Select exctation input fles drectory  Pos_TM3Motor/1_Pux

Auto computate Input parameters

Select stator tooth faces 20.17076.17052,17028.17004

Extract forces on One node per stator tooth v

|Mmlacn«dnﬂelylem Gobal ~I
Giobal

il
o =

In SL 2023, the EM force computation for a
motor in a free position can be realized by
creating a local coordinate system.

Al

<
A
x

Vi
-~

2ang

Need a “good” set of motor FEA model: 100.00
the cut plane of the 3D model should be the X-Y plane,
and the two model (3D and 2D) need to be co-axial

Same NVH analysis results after
changing the motor position

Equivalent radiated
power / dB

0.00
0 1000 2000 3000
Frequency / Hz
—&—Motor position 1 ~ —#—Motor position 0

e Direct coupling of Acoustic / MFR analysis with a MT2D solution.

Solution Browser x
Nome ©
3 P Soksons

[ & MT20_TMaMceor

Solve the first
MT2D solution first

| Tesla Model 3's eMotor

> | MT20_TM3Motor

And the Acoustic / MFR solution can
directly perform EM force computation .
from the solved MT2D solution I

» X
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e Import of fem directly to solution.

Soluson Browser x Seuten Browser

Name L Name &
3 P Schsors 3 P4 Soksors
< % TMIMotor_NVH W TM3Motor NVH
1 Type i B Sover OpiSnet P Tive - Mol Freasency Response L 4
& v Faname O e
5 R Srn | Diewe R sern
Ao S @ Do Ao Stver Senon
L L > D Fewt Roquest
(:,xw i (llmmbm&m
§ Cotmen 50t Schwriout Bl o ——
= N
O fumts |y ot W SUNomalbode_LC
Ganerate Regon. 1 Tyoe  Nommal Mode
8 Sesee
Define uang Load case M Loadcase Setings
(Crate bl Condtors | D Pent Reaen.
o = N © euts
[resesm=i| In SimLab 2023, the *.fem file exported T W G e et S LT
. 7 2 25 Y Mo mem e
e from Flux can be directly imported in ® i
S 5 W Loadease
. SimLab. 5l g
7
. [ S
ST -2 Al force information in the *.fem file will be automatically

converted into SimLab LBC and LocdCase

MT2D/MS2D/MT3D/MS3D > Workflow > Create SMPM
e Added a new tool to quickly create Synchronous motor permanent magnet (SMPM) inner rotor machine sketches.
e This tool allows the user to quickly create parametric sketches of the motor by:
o Changing the global parameters in a dialog

o Selecting the rotor and stator shape from a catalog.

<

Angep
Longn
Pr—
Roser o
S = %

e
e > |
I

i

|

i
=gl

»!
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MT3D/MS3D Solutions > Workflow > Create AFM

e Added a new tool to create Axial Flux Machines for Double Rotor Single Stator and Double Stator Single Rotor, Motor
Types.

Note: This tool only creates the smallest symmetric/periodic sector chosen by the user. Symmetry and periodicity has
to be defined in the solution.

P 5H0eIIe

Create SMPM | Create AFM | Mesh Controls  Suface Mesh Tet Mesh

CAD Output

Geometry and Mesh

Croate Auial Fhax Machion x
Mot T
O Dot ot and s ator DRSS - Bl et
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R
e i 0 Bom
Outer s OF) [T
Mot of pies 0 ”
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Rl o atorcol) .

Fine Mesh in the Air Gap Regions
and Coarse Mesh in other regions.

B 2
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* ElectroFlo
Parasitics Extraction Solution > Impedance Computation

e Added a new simulation type “Impedance Computation” to extract Resistance, Inductance, and Capacitances parasitic
effects in impedance format.

Analysis > Smart Objects > PCB
e Via support added for PCB trace mapping and added option to delete the selected vias.
Solution > Boundary Conditions:
e Improved handling of BC including thousands of surfaces.
Solution > Settings > Solver settings
e  Separate convergence criteria for air and liquid cooling.
Solution > Physics > Flow regime > Turbulent
e Fast wall-distance calculator.
e SA model enhancement on the free domain boundaries.

Results > Streamlines

e  Supported to create Streamlines for ElectroFlo results.
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Other new features:
e Advanced local refinement in geometry discretization.
e Improved mesh quality and smoothness.
e CFD solver:
o Automatic treatment of isolated air regions,
o Automatic time-step splitting to allow for larger relaxation factor or time step,
o Improved liquid cooling modeling,
o Faster matrix solve.
¢ More accurate automated reports (2R components, liquid cooling, safety margins) Solve remotely on a Linux server.
e Increased max number of CPUs from 4 to 16.

* npanoFluidX

Drivetrain Oiling Solution > Boundary Conditions > Baffle

e Baffle tool has been moved from Particle creation to Boundary Conditions and now it will create an object in solution
browser under Boundary Conditions.

Drivetrain Oiling Solution > Analysis > Particle Creation
e Enhanced the tool to create baffle particles along with the SPH patrticles.

e Since the baffle particles are created along with solids and fluids particles, their duplicate particles are automatically
removed.

Note: Priority to retain the particles is in the order of Static solids > Baffle > moving solids > Fluids.
Vehicle Wading Solution > Analysis > Identify Parts
e Enhancement done to classify the rear and front wheel as a separate sub assembly.
e Motions are automatically generated as boundary condition when we assign body parts, which has been removed.
Vehicle Wading Solution > Analysis > Suspension Model
e Below new Suspension Models are supported:
o Rigid option is used for 1 DOF motion (along the X-axis)

o Linear Spring / Damper option is used to model 3 DOF motion (translation along X & Z axis, rotation about Y-
axis)

Solution > Results > View Solver Log

e nFXc log file will display along with the solver log file. It helps us to monitor the interpolation status.
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* Abaqus
Drop Impact Solution > Right Click > Contacts > Define/Modify Contact

e A message will be posted if the selected bodies do not belong to the current (Active) solution. By clicking the yes
button, the bodies will be added automatically to the current solution and proceed with the contact definition.

Preloaded Drop Test: Implicit to Explicit Workflow
e The latest workflow for Abaqus preloaded drop tests now supports the following:
o Perform a preloaded analysis using implicit linear or non-linear static analysis.

o Conduct the drop test by incorporating the prestress effect. This is achieved by transferring the results from the
preloaded analysis to the drop test, enabling the execution of a preloaded drop analysis.

Drop Impact Solution > Analysis > Loads and constraints > Impact Surface

e “Offset from Plane” option is supported to create the impact surface at the user defined offset distance.

e Impact floor size is increased by 2 times, to make sure the dropped model falls within the impact surface.
Drop Impact Solution > Assembly Browser

e Double-click the Abaqus Element Type column will open the associated property dialog.

e  Supported Section control name input for each body through assembly browser to export it along with section property
card.

Assembly Browser > Model Right Click > Import Browser Columns
e Supported import of ‘Abaqus Section Control Name, Mesh Control, and Sets-Membrane layers’ browser columns.
e “New Name” column is added to the CSV file by default. It enables to rename the bodies while importing.
Note: While importing the browser column with the mesh control, empty Mesh controls must be present.
Drop Impact Solution > Assembly Browser / GUI > Body Right Click > Link Mesh by
e Added support to manually select the FEM body and link them with the input CAD body.
e  The assembly structure will be maintained when we link the Mesh to the CAD bodies.

Note: The link between CAD and FEM body can also be established by selecting both and using ‘Link Selected
Bodies’ option in Right Click.

Drop Impact Solution > Right Click > Create Default Property

¢ Enhancements have been made to create the default property for bodies that consist of both hex and wedge elements.

Note: Property created based on the HEX element type.
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Drop Impact Solution > Analysis > Loads and Constraints > Initial Conditions

e Supported to define the initial stress as the initial condition for which is mainly used for the Preloading of foams.
Non-Linear Static Solutions > Settings > Result Request

e Support added to export *PRINT card to get the contacts convergence status in *.msg file.
Analysis > Property

e  While creating Continuum Shell Composite property, added support to alert the user to verify the mesh stack
orientation of input body.

Analysis > Loads and Constraints > Contacts > Manual Contact
e Self-contact is supported to define contact within the selected faces/Bodies.
e During the simulation, self-contact will be established, if the deforming faces meets itself.
Analysis > Tools > Sets
e Added support to export the membrane sets as a separate sub-assembly using HM comment cards.

¢ Removed the “ID" option from the Sets dialog for Abaqus solution. This is because Abaqus solver doesn't use IDs to
define sets.

* Permas
Analysis > Loads and Constraints > Contacts
e Added below options for creating the springs along with Permas contacts,
o Spring Type (General / ISO)
o Number of Spring
o DOF.
¥ OpenFOAM
Analysis > Solve > Export and Solve
e Added support to export mesh in OpenFOAM format.
e Enables users to use SimLab to generate meshes for OpenFOAM solver.

e Face groups can be created in SimLab to assign boundary conditions manually.
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* Results

T Enhancements

Results Ribbon

Organized the results ribbon options based on the displayed solution/loadcase.

Results ribbon gets updated based on the current solution when no solution/loadcase is displayed.

Deformation

Deformation tool is added under the results ribbon.

It is made to synchronize with the deformation settings in the results toolbar.

Node Path

Added support to list the associated body names when we create a node path with shared nodes.

Fatigue Life

Added an option to define b Coefficient in Steinberg’s equation.

Added support to display the component life in seconds from Normal Mode results.

Derived Results

Enhanced to list the created derived results under the respective Solution. Added Create, Display, Rename and
Delete options in derived results right click options.

Supported to edit the values/options of derived results in modify mode, by double clicking it from Solution browser.

Compare Results

2D Plot

Previously in SimLab 2022.3 the Animation toolbar, Vertical tool list and View panel are displayed distinctly for all the
windows in Split Window mode. In SimLab 2023, these toolbars are fixed, and the active screen settings will be
displayed.

Added an option "Synchronize Animation” to perform synchronized results animation for all the windows.

New behavior implemented for curves: One option has been added to create new curves in an existing plot or a new
plot.

Clicking on “Create curves” in the 2D plot dialog will create and display the curve. The curve will also be automatically
listed in the solution browser under its corresponding plot object. All plot objects are still listed in the solution browser
under the “Plots” section.

Thanks to this new behavior it is not necessary to save plots anymore. As a result, when a plot is closed, no message
is displayed to propose the user to save plot like in previous versions of SimLab.

Single click on the plot / curve icons in the browser is used to show / hide plots and curves.
Double click on a curve is used to open the “2D Plot” tool in modify mode. This mechanism can be used to modify a

curve or to review its definition.
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Modify Mode

e Plot and curve names are automatically given by SimLab in a more meaningful manner compared to previous

releases.

e As plots and curves can be shown and hidden from the browser, the minimize option is removed from the plot

window.

e Plot objects in browser can be seen even when the user switches to another database. This limitation was present in

previous releases of SimLab.

e Added a new curve type, “Frequency vs Complex Plot” to plot curves from complex data.

e This type of curve will plot two curves in the same plot: one for magnitude / real data and another one for phase /

imaginary data.

T ——————
Existing 20 plot
10 MNew 20 pict

Defire Curve:
Sohuion/Datafie Anal iy
Loadcase Subcase 1 (SUBCASEY) -
Curve Type:
Time.Frequency vs Resuk Component
Time step vs Rosuk Component
Entty va Result Component
Result Component va Resull Component
X ocin:
Frequency
Y-huia:
Nodes/Slements 500002
+ + S Data Type » Resuts Component » Displacement
%
¥
z

| Create Curves |

2\ ALTAIR

Displacement Vs Frequency

Phase

Magnitude

K30000Z - MAGI Y jAnat}

e NH00002 - MAGI Z(Ana1)

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

ko
Frequency

28


http://altair.com/

Release Notes / Altair SimLab 2023 :! a LT a I R

Results GUI > Right Click > Show Min / Max
e Added support to show Min / Max labels while animating the results using Transient Animation Mode.
Results GUI > Legend

e “Save legend” option is added to save the contour values, contour colours and all the options in the contour options
dialog.

e The saved legend settings will be listed under the Contour options dialog in the 'Legends' combo box.

e The saved legend settings can be exported and imported.

1.1908 P

1.0825 ] 5 ¥ Contour Options 2 85

Lz - Legend Settings:

0.8660 —— Legend Text

0.7578 Legends Default v
Scale Type Default

06493 :. U Element Stres..) Von Mises_1_

0.5413 Interpolation [Displacement Resultant 1__|

0.4330 —— Number of segments 1

0.3248 Format Auto v

0.2165 Reverse Legend

01069 Spectrum Color.

0.0000

Results GUI > Legend > Contour Options
e Added support to display the result contour based on logarithmic interpolation method.

Results GUI > Results Panel

e Specific legend is supported to visualize the Contact Status and Contact Coulomb Friction Status result components.

e Added an option in the result panel to display the solution name of the displayed results.

e Added a new option “Save Display” to save and visualize multiple displays of contour, vector and Isoline results,
along with the model orientation. Saved display will be listed under the respective solution / loadcase.

o Supported to export and import the saved display from solution browser.
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Results GUI > Animation
e  Supported transient animation for vector plots.
Flow Post-processing > Post > Notes
e Added “Notes” tool to Flow post-processing.
e Enables display of texts in static (fixed location) and anchored modes (moves along with the model).
e Conversion of static to anchored note and vice versa supported.
e Time and time step are provided as in-built fields for display using the Notes tool.
e  Text style formatting supported.

Flow Post-processing > Post > Volume Rendering

e Added support for Volume Rendering of bodies.

Legend Location Lower Right Corner v
A A SRR L AR R A SRR S
assembly Legend Orientation Vertical v

Name fluid(s) Colormap Name Rainbow Uniform v

® ¥ S B © :

Display @ Vel_Magnitude

Legend © 0m/s
Scalar Based Opacity

Sampling dimensions 100 100
Opacity type Normatized — 500
Scalar range

—a
Apply OK Cancel L

Color map value Opacity
o o
02 1

Vel Mognitude

¥ Resolved Issues

Results GUI > Animation
e Fixed the issue on Record Single Cycle, Last frame is not captured in the recording.

¢  When cutting plane is enabled, in Linear and Modal animation the model is getting exceeded the cutting plane, it is
fixed now.

Results GUI > Contour display

e Corrected the Min Layer and Max Layer contour display issue.
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" Electronics

* New Features
Create Solder

e Added a new tool to create solder between the chips and the PCB.

(Crosto Sokder
Chpbodes Booy 71380dy 778
s Booy 12
Goomenc Paramaners
LenghtL)
Penetatonts
(5]
u
Tolerance

Wesh Parameters
Normber of stemenss aloog L1
Normber of slemerts aloog L2
Nurmber of ebements aiong L3

Abgn e chp bodkes DPCBwIL ga0LY)
Pevetaton iy covers undernesh he chp.

Create Patch Elements

e Anew tool is added to create shell elements between the board and components. The shell element will be created
based on the sharp corners at the components that overlap with the board.

o Element sets are created using the shell elements.

Connect PCBA

e This tool creates a PCB assembly with matching mesh based on the selected PCB and component surface bodies.

Connect PCB Assembly ©:iiiiiiiiiii O X
PCB OTTOM_LAYER_Dielectric
Top componerts  ¥_2,SK6312RGEW-NW_3
- Bottom componerts [053048-0610,053048-0310
Tolerance 0.01 mm

Soply OK Cancel

* Enhancement

Layer Definition, Component Definition and PCB Equivalent Material

e  Support added to list the sub-models of the merged ECAD models in the Component Definition and PCB Equivalent
Material tools.

BGA

e Renamed the BGA Types in the dialog box and the output body names in the Assembly browser to make them more
relevant.

e Added support to align the BGA on top of the original PCB and the BGA bodies will be created in input PCB model
itself.

31

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


http://altair.com/

Release Notes / Altair SimLab 2023

Advanced BGA

/\ ALTAIR

Enhanced the tool to create the BGA’s even if the connectivity among the input BGA bodies (solder and pad bodies) is

created using node equivalence.

Note: In SimLab 2022.3 support was provided only for Input BGA bodies which have shared entities.

Enhanced the tool with new BGA type “Two distinct mesh”, to create customized BGA with two different BGA mesh.

User can choose the detailed mesh for corners and simplified mesh for the rest of the regions.

BGAype
Singhe mash

O Two dastinct mesh

BGA st comers
(Detailod mash)

BGA at rost of the regions
(Simplibed mesh)

Comer dimension 1500 mem

SLBody_2 SLBody_3

SLBady_8.SLBady_7

Cormers
Top et B Top right
Bosom lef Bosom right

BGA locations (" csv) d_Place csv

Package/ Board mesh size 20mn
Package
Sheetbody in XY plane Body'
Thickness 20mn
Mumbar of layers F
Boaed
X-Lengh 3000 me
¥ - Length 3000 mn
Thickness 20mm
Mumbar of layers. 2
Undersil
Apply ax Cancel

w* Advanced

* Trials

Battery Cell Naming Order

* DOE

—

Detailed Mesh:
Node count - 933

Comner
boai—[® & 5 4 o @
»n mmume
Package —f 4=
A ERERE
Sirphifiedf1e = W W = ®
TR REEE]
Detied—{{® ® = = o @

Simplified Mesh:
Node count - 386

Corner
Dimension
4—»>

Enhanced the cell ordering tool to handle merged bodies and cooling channels. Modified the Ul to remove the sub-

model dependency and to input the circuit bodies.

T Enhancements

Solutions > DOE

J\ ALTAIR

Supported to run experiments in parallel for DOE.

“Number of Processors” can be set through “Settings > Execute options”. By default, the number of processors is set

to 1.

This is supported for both “Using script” & “Using solution” approach.
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DOE Solution Using Script > Analysis > Design Variables
e Added support to use sketch parameters from *.skt files as design variables in DOE solution.
e Using this support DOE study can be conducted in both SimLab and HyperStudy.

DOE Solution > Analysis > Design Variables

e Added Select All and Deselect All option in the dialog.

w* Automation
h New Features
Utility function

e Added a utility function ‘query_NodePath’ to export quantity magnitude, normal and tangent components values on a
node path points.

Python syntax:
query_NodePath ("Model Name", "Created Node Path Name", "Output CSV File Name", “Output Image FileName”)

e Previously the script utility ‘createGroupFromVisibleEntities’ was supported only for Face, Element, and Node. Now,
the support has been extended for Bodies too.

Python syntax:

simlab.createGroupFromVisibleEntities(“Entity Type(Body/Face/Element/Node)”,“OutputGroupName”)

* Resolved Issues

Utility function

e If the body name contains any Korean characters, then unable to get those bodies full name while using few API that
output the body names like getBodiesWithSubString, getSelectedBodies, getGroupsWithSubString. This issue is fixed
now.
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