
Release 2023 R1 Highlights

Ansys Meshing

Structures Meshing Update
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New Features (Structures)
ÅExplicit Physics Preference (Drop Test Meshing)*
π Tet Meshing
Å Support for quadratic tet targeting Aspect Ratio and Characteristic Length

Å Characteristic Length actively targeted in PC Tet mesh

Å Thin face/fillet defeaturing

Å Auto-mapping with tri elements of cylindrical faces

ÅGeneral Tet Meshing*
π Feature Suppress (e.g., logos) for Patch Conforming Tetrahedrons 

Method

ÅWelds and Shell Meshing*
π Robustness improvements over wide range of cases

π Usability improvements

π 2nd order shell mesh with linear mid-nodes support

π Improved quality, small element avoidance

π Improved error handling for special meshing controls

ÅUsability and Automation
π Quality Worksheet

π Detailed Mesh Statistics

π Settings Improvements

π Meshing scripting API extended

ÅHex Meshing
π Multizone Enhancements

Å Improved warning/error messages

Å Improved robustness and performance

Å Auto-meshing of axisymmetric bodies and tori

π Feature Suppress (e.g. logos) for Hex Dominant Method

π SpaceClaim Meshing Enhancements

ÅFeature Detection
π Progress Bar with Interrupt Function added

π Performance enhancements

ÅMechanical Beta
π Weld Meshing with solid body connections

π Stacker 2.5D Meshing enhanced for performance, robustness and 
quality

π Logo Detection performance improved

π{ǿŜŜǇ ά!ǳǘƻƳŀǘƛŎ ¢Ƙƛƴέ ǎǳǇǇƻǊǘǎ І ŘƛǾƛǎƛƻƴǎ ŦƻǊ ƳǳƭǘƛōƻŘȅ ǇŀǊǘǎ

* Major Focus
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New Features (Fluids, Others)

ÅFluent Meshing
π Watertight Meshing 

Å Multizone meshing*

Å CƭǳŜƴǘκ/C· ǎŜƭŜŎǘƛƻƴ ƛƴ άDŜƴŜǊŀǘŜ ±ƻƭǳƳŜ aŜǎƘέ

Å Usability enhancements

π Fault Tolerant Meshing

Å CFD surface mesh / Conformal mesh

Å Fill without size field

π Rapid Octree

π Mesh diagnostic tools

π Solver Poly Remesh (Beta)*

ÅTurboGrid
π Extend Blade CAD features

π Add Blade Blends

π Adjust Stagger Angles

π Support for NDF file import

π New Mesh Quality Metrics for Hybrid Meshes

* Major Focus

ÅSpaceClaim Meshing
π Usability improvements

π Performance/Robustness/Quality improvements 

ÅPyPrimeMesh
π Surface meshing (Threaded parallel)

π Wrapper ςFault tolerant meshing (Threaded parellel)

π Connections

π Volume meshing (Distributed parallel)

π Graphics (PyVista)



Explicit Physics Preference 
(Drop Test Meshing)
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Patch Conforming Tetrahedrons : Quadratic Tet for Explicit

ÅExplicit Physics Preference 
(targeting Aspect Ratio quality 
improvements) was supporting 
only linear mid-side-nodes in 22R2

ÅExtended to full quadratic 
elements in 23R1

Å Important for problems with thin 
structures where only single 
elements can be used to resolve 
thickness
ÅE.g. Smartphone drop-test



Explicit Targeting of Char. Length and Aspect Ratio Improved

Geometry

23R122R2

22R2 23R1

Min CL 0.242mm 1.72mm

# Elements < Target CL 669 11

Max AR 18.1 5.3

# Elements > AR = 5 237 2

# Elements > AR = 10 41 0

Improved small 
element removal and 
fillet meshing with 
mapped mesh controls

Aspect Ratio

Char. Length

Features
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element removal and 
fillet meshing with 
mapped mesh controls
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Patch Conforming Tetrahedrons : Improved Quality/Fidelity

ÅImprovements to Patch Conforming Tetrahedrons 
under Explicit Physics Preference*

ÅTargeting Max Aspect Ratio AND Min Characteristic 
Length AND retain features/fillets AND mapped 
mesh
πSurface mesh clean-up automatically to target CL and AR

πAuto-defeaturing of very thin fillets/faces

ÅMap Meshing improvements
πAuto-mapping of cylinders (no control or detection 

required)

πImprovements to allow some defeaturing with mapped 
mesh controls

Auto-Mapped Cylinders

Aspect Ratio

Char. Length

Features

*Explicit Physics Preference enables (a) Targeting for specific qualities with surface mesh clean-up and (b) Sizing to target 
uniform mesh. Elements produced are still compatible with implicit solver. It can be used for e.g. implicit calculations but user 
would need to manually set appropriate size controls and likely reduce the targeting criteria to avoid defeaturing heavily.



General Tet Meshing
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Feature Suppress

ÅRemoves embossed and indented features which can 
cause quality and robustness issues (e.g. logos)

Å3 Scoping Methods
πAutomatic (Features detected and removed based on size)

πDefeature Faces (Select what to remove)

πParent Faces (Select faces that enclose the features to 
remove)

ÅAfter scoping user can preview which features will be 
suppressed during meshing via Show Ą Suppressible 
Features
πAfter meshing, user can also use Named Selection Diagnostics to 

show Defeatured Faces

ÅProtected Topology Named Selections will be protected

ÅFaces/Edges with local sizing scoped will automatically 
be protected



Welds and Shell Meshing
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Weld Meshing Enhancements (BatchConnections)

After Suppress

Support for 2nd-order mesh 
with straight-sidedmid nodes

Suppress or un-suppress 
weld geometry without 
obsoleting mesh status

New UI option added "Weld 
Element Rows" to split 
elements from weld faces.



Weld Meshing Enhancements (BatchConnections)
Improvements to Weld Expressions
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Resultant thickness = 4mm based 
on down face thickness 4mm

Expressions support added for:
min(t1,t2), max (t1,t2), scientific numbering (1e-5), 
Weld edge mesh size

Edge Mesh Size defined using User 
defined Expression



Weld Meshing Enhancements (BatchConnections)
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Criteria based Named Selections 
for Seam Weld Normal mesh elements

Criteria based Named Selections for 
Seam Weld Angle mesh elements



Batch Connections Quad Shell Meshing

ÅReduction of small elements 
when Aggressive Tri Reduction 
is used

ÅOngoing improvements 
focussing on PCB meshing with 
Stacker (See Beta section)

15

22R2

23R1
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Scripting APIs Extended for Meshing

ÅSupport added for scripting advanced 
settings for local size controls
πE.g. curvature/proximity etc

ÅSupport for quality worksheet 
ǘŀǊƎŜǘƛƴƎΣ ŎǊƛǘŜǊƛŀ ǾƛǎƛōƛƭƛǘȅΣ Χ

ÅImportant for building ACT meshing 
workflows to simplify meshing and 
automation of best practices



Usability and Automation
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Mesh Quality Worksheet

ÅNew option under Check Mesh Quality
πMesh Quality Worksheet

ÅWhen enabled shows a table of Physics 
Preference-based quality criteria

ÅTabs are available for Sheet and Solid 
bodies

ÅUser can choose which criteria to 
show/calculate in the User Preferences

ÅDefault andAdvanced Viewis available
πAdvanced View shows more detailed 

information about % and number of elements 
exceeding warning/error limits
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Mesh Quality Worksheet Explained
Advanced View
Switches on/off visibility 
of % and # columns

Reset
Resets all to 
default values

Load/Save
Read and write 
criteria to *.csv

Refresh
Update % and # values 
based on modified inputs 
without invalidating mesh

Validate Error
Update % and # values based on 
modified inputs AND invalidates mesh if 
ά9ǊǊƻǊ /ƘŜŎƪέ ƛǎ hb ŦƻǊ ǘƘŀǘ /ǊƛǘŜǊƛƻƴ

Sheet/Solid
Tabs to show quality for sheet or 
solid bodies

Status Symbol Tick/Refresh/Cross
Status symbols to indicate if criteria 
calculations are up to date, need to 
be refreshed or are not applicable

Error Check
5ǳǊƛƴƎ ǾŀƭƛŘŀǘƛƻƴ ŀŦǘŜǊ ƳŜǎƘƛƴƎ ƻǊ ǿƘŜƴ ά±ŀƭƛŘŀǘŜ 9ǊǊƻǊέ ƛǎ ǇǊŜǎǎŜŘΣ ǘƘŜ ƳŜǎƘ ǿƛƭƭ 
only be invalidated if failure limits are exceeded AND this check box is enabled. 
Useful for e.g. DoE studies where strict quality limits are required.

Worst
Shows worst metric for that criteria and highlights by colour 
if this criteria is in άDƻƻŘέΣ ά²ŀǊƴƛƴƎέ or άCŀƛƭǳǊŜέ State

Bold Quality Criteria
Bold Quality Criteria are those that 
are sent to the meshing engine and 
actively participate in meshing
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Mesh Quality Worksheet ςAdditional Features

Tooltips for quick 
documentation

Right-clickon a quality criterion to 
quickly generate NS element 
groups for failed/warning elements Visibility of quality metric is now 

configurable in the Quality 
Worksheet from the Meshing 
Options
ÅProgram controlled by 

default per physics 
preference.
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Preference to see Mesh Quality Worksheet by Default

ÅUser Preference added to make Quality Worksheet default choice in new Sessions
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Contour Banding in Quality Worksheet Mode

ÅWhen Quality Worksheet is 
Enabled Display Style contours 
are modified

ÅWarning and Error limits are used 
to populate a minimal Legend

ÅWarning Elements are shown as 
yellow

ÅError Elements are shown as red
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Detailed Mesh Statistics

ÅPrior to 23R1 Statistics only gave 
Node and Element Count

ÅShow Detailed Statistics now 
shows data for all element types
πDefault value is No

πBy default, Mechanical only shows 
elements that exist in the mesh

πPreference in Mesh Options to show 
zero values
Å Useful to detect/flag presence of unwanted 

element types during design studies (e.g. 
pyramids)

Å Default value is No
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Default Local Settings

ÅIn 23R1 when user creates a local control 
(Body, Face, Edge) the initial control will be 
populated with the Global Settings
πE.g. if curvature or proximity are enabled globally, 

they will be enabled by default in any new control 
created

πMore intuitive outcomes for users
Global Settings

Propagate Global to Local Settings = No

Propagate Global to Local Settings = Yes
(Default behavior)

Default will be Yes but No is option for reverting to old behaviour for legacy scripts



Hex Meshing
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Hex Meshing: Improved Primitive Handling for MultiZone

Mesh failure in 22R2 Mesh generated 23R1

MultiZoneis now able to mesh tori with no decomposition requirement



Hex Meshing: Improved Shape Handling for MultiZone

Mesh failure in 22.2

Mesh generated successfully in 23.1

Multizone is now able to mesh axisymmetric bodies with no decomposition requirement

Defeaturing tolerance may need to be tweaked 
to mesh complex axisymmetric bodies



Hex Meshing: Improved error/info messaging for MultiZone

Automatic Source: If MZ fails the error message shows 
user which faces the automatic source selection chose 
and asks to manually select better options

If sweeping fails due to side faces not being 
άƳŀǇǇŀōƭŜέ όǘƻǇƻƭƻƎƛŎŀƭƭȅ ǎǉǳŀǊŜύ ǘƘŜ ƻŦŦŜƴŘƛƴƎ 
face is highlighted as problematic geometry

If MZ Meshing (Standard) fails but the body 
seems amenable to ThinSweepmeshing the user 
is suggested to try this Decomposition approach



Hex Meshing - Body Fitted Cartesian Edge Smoothing

Ϧ{ƳƻƻǘƘ aŜǎƘ {ǇŀŎƛƴƎέ ƻǇǘƛƻƴ ǳǎŜǎ ŜŘƎŜ ǎƳƻƻǘƘƛƴƎ ǘƻ ƎƛǾŜ ƳƻǊŜ ǳƴƛŦƻǊƳ ƳŜǎƘ ŀƴŘ 
proper protected topology (NS) for examples like this with mis-aligned, square imprints



Feature Detection
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Feature Detection 

ÅProgress bar with interrupt has 
been added

ÅAbility to re-use generated NS 
groups for other Mesh Controls

ÅPerformance improvements



Mechanical Meshing 

Beta Features
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Stacker (2.5D) Meshing (Beta)
ÅNew Stacker Mesh Method

π Fast hex-dominant sweep meshing for 2.5D (normal-
extruded) geometries

π{ǳǇǇƻǊǘǎ ƻǾŜǊƭŀǇǇƛƴƎ ƛƳǇǊƛƴǘǎκƭƻƻǇǎ ōŜǘǿŜŜƴ άǎǘŀŎƪŜŘέ 
bodies

π Conformal mesh within a part

Å2023R1 Improvements

π Several robustness issues addressed

π Performance improvement ς7X speed-up in some test cases

π Better sizing controls to get optimal mesh

π Physics Preference driven sizing

ÅNote: Beta Features andBatch Connections must be 
enabled to see Stacker Control

Cell Phone Circuit Board: 550 Bodies
Fully connected mesh generated in ~5mins
~520k Hex-Dominant Mesh

Overlapping Imprints



Stacker (Beta) Improvements

Triangle reduction set to Aggressive 
Wedge Count: 84

Triangle reduction set to None
Wedge Count : 148

Triangle reduction set to Conservative 
Wedge Count : 108

Stacker uses Batch 
Connections Surface 
Meshing Technology
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Feature Detection Solid Logos - Beta

ÅDetection added for Solid Logos (Beta)
πFeature Suppress treatment will remove detected features



Beta Option to allow Hide Mesh Faces

Å ! ƭƛƳƛǘŀǘƛƻƴ ŜȄƛǎǘǎ ŦƻǊ άIƛŘŜ CŀŎŜǎέ ǿƘŜǊŜōȅ ǘƘŜ ƎŜƻƳŜǘǊȅ 
is hidden but mesh does not get hidden

Å This beta feature allows user to hide faces with mesh and 
see inside the shell mesh of a body to help diagnose 
meshing issues/needs
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Geometry Fidelity Control (Beta)

ÅNew control added which is
scopable to faces

ÅSuitable for scoping to bolt holes 
where user wants to ensure mid 
side nodes of 2nd order meshes are 
all on the geometry (e.g. for contact 
purposes)
πWill impose map mesh on such surfaces 

ÅIn future releases, this control will 
be extended to other requirements 
where mesh nodes should remain 
on geometry

Without Geometry Fidelity With Geometry Fidelity
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Enable # Divisions for Sweep for Multibodies w/ share topology Ą Automatic Thin (Beta)

With BETA option OFF

Å A limitation exists for ability to set # divisions for 
ά!ǳǘƻƳŀǘƛŎ ¢Ƙƛƴέ ǎǿŜŜǇ όŦƻǊŎŜŘ ǘƻ мύ ƛŦ ōƻŘȅ ƛǎ ǇŀǊǘ ƻŦ 
multibody part with share topology (connected mesh)

Å This feature allows user to set number of divisions for 
sweep


