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A. Maxwell Geometry 
Maxwell Geometry 

– ANSYS Maxwell uses primitive based modeling technique where basic structure 
is created using Geometry Primitives and then Geometry operations are 
performed to achieve final object 

– The underlying solid modeling technology used by Maxwell products is provided 
by ACIS geometric modeler. ACIS version 22 is used in Maxwell v16 

– Geometry can also be created in ANSYS Design Modeler and can be used in 
Maxwell through ANSYS Workbench interface which has been discussed in 
APPENDIX 
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…Geometry Terminology 
Geometry Terminology 

• Point: Independent point entity 

• Vertex: Point entity that is a part of an Edge or Line object 

• Line Object: Independent line entity 

• Edge: Line entity which is part of either a sheet or a Face 

• Sheet Objects: Independent surface entity  

• Face: Surface entity that is part of a Sheet or a Solid 

• Solid Objects: Entities that have a definite volume 

• Coordinate Systems: Default “Global” 

• Planes: Default Global XY, YZ and XZ planes 

 

 Line 
Vertex Point 

Edge 

Sheet 

Plane 

Coordinate 
System 

Face 

Solid 
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…Units and Grid Plane 
Modeler Units 

– Units of Maxwell modeler can be set from the menu item Modeler  Units 

– “Rescale to new units” option can be used to Scale the already existing 
geometry to new units 

• For Example: For a geometry dimension of 1in, if units are changed without 
Rescale option, 1in will get converted to 25.4mm while with Rescale to 1mm 

 

 

 

Grid Plane 

– Grid plane of the modeler defines the working plane used for geometry creation 

• 2D objects will be drawn in Grid Plane 

• 3D objects created from Primitives, will have their base defined in Grid Plane 

– Default Grid Plane is set to XY plane of Work CS 

– Users can change the Grid Plane from the menu item Modeler  Grid Plane 
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B. Geometry UI Operations 
Geometry Selection 

– Geometry Selection Commands can be accessed through Edit  menu bar or right 
clicking on drawing space 

 

 

 

 

 

Keyboard shortcuts for Selection Filter 
Select All : Ctrl + A 

Objects(Solid, Sheet or Line): “O” 

Face: “F” 

Edges: “E” 

Vertices: “V” 

Multiple: “M” 
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…Geometry UI Operations 
Setting Visibility of the Object 

– Visibility of the object in 3D Modeler window can be set from menu item      
View  Visibility  or the toolbar 

 

 

 

 

 

 

Geometry Measurement 

– Measurement command can be launched from the menu item Modeler  
Measure 

Measures position of cursor with reference to Current CS or last selected position 

Measures length of an edge 

Measures Area of a face 

Measures Volume and Surface Area of an Object 
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C. Coordinate Systems Creation 
Relative Coordinate System 

– A Relative CS can be created from the Menu item Modeler  Coordinate 
System  Create  Relative CS 

 Offset 
Creates a translated CS at specified origin with 
reference to Current CS 

Rotated 
Creates Rotated CS with reference to Current 
CS using specified  X axis and XY Plane 

Both 
Creates a translated as well as rotated CS 
with reference to Current CS 



© 2013 ANSYS, Inc. May 21, 2013 9 Release 14.5 

…Coordinate Systems Creation 
Face Coordinate Systems 

– Face CS can be created from menu item Modeler  Coordinate System  
Create  FaceCS 

 

 

 

 

 

Object Coordinate Systems 

– Object CS can be created from menu item Modeler  Coordinate System  
Create  Object CS 

– Object CS can also be created as Offset, Rotated or Both as with the Relative CS. 
The reference in this case will be selected object 

 

Note: Many times while creating a parametric geometry, it is required that a 
Coordinate system should move with changes in Parameters. This can be 
achieved using Face or Object CS. 

Creates a CS on the 
selected face with specified 
Origin and X axis 
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D. Geometry Creation 
Geometry Creation from Primitives 

– Geometrical entities can be created using primitives from the menu bar Draw 

Line Objects 

Sheet Objects 

Solid Objects 

Inputs 

Start and End Points 

Start, intermediate and end points 

Coordinates of Three points  of arc or Center and two end points 

X, Y Z Coordinates as a function of the variable “_t” 

Coordinates of two diagonal points 

Coordinates of center and major, minor radius 

Coordinates of center and Radius 

Coordinates of center, Radius and Number of sides 

X, Y Z coordinates as a function of the variable “_u” and “_v” 

Coordinates of two diagonal points of base and height 

Coordinates of center of base and radius  

Coordinates of center of base, radius  and number of segments 

Coordinates of center of Base, lower and higher radius and height 

Coordinates of center and radius 

Coordinates of Center, Inner and Outer radius 

Sheet defining cross section, helix vector, pitch and turns 

Sheet defining cross section, spiral vector, radius change and turns 
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…Geometry Creation 
User Defined Primitives 

– User defined primitives enable users to create and parameterize complex 
geometrical objects using inbuilt templates in Maxwell 

– A User Defined Primitives can be added from the menu item Draw  User 
Defined Primitive 
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E. Geometry Operations 
Creating Sheets from Lines 

– Edge objects which form a closed loop can be used to create sheet object by 
selecting menu item Modeler  Surface  Cover Lines 

– This operations can be set as default execution on creation of closed polylines 
by setting the option under Tools  Options Modeler Options  Automatically 
Cover Closed Polylines 

Creating Solids from Sheets 

– In the same way as sheets, Solids can also be formed from sheets using various 
operations under Modeler  Surface  
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…Geometry Operations 
Sweep Objects: 

– Sweep command can be accessed from menu item Draw  Sweep 

 

Sweep Around Axis 
Inputs: Profile Sheet or Line body, 
X,Y or Z axis of active CS, Angle of 
Sweep and Draft details if needed  

Sweep Along Vector 
Inputs: Profile Sheet or Line body, 
Sweep vector  and Draft details if 
needed  

Sweep Along Path 
Inputs: Profile Sheet or Line Body, 
Path Line Body, Twist and Draft 
details if needed 
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...Geometry Manipulation 
Arrange Geometry 

– Arrange Geometry can be initiated from menu item Edit  Arrange 

Move 
Translates geometry along the translation 
vector 

Rotate 
Rotates the geometry around selected axis of 
Work CS 

Mirror 
Mirrors geometry about a plane defined using 
Plane Normal 

Offset 
Scales the geometry about its Centroid. 
Applicable only for Solids. 
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…Geometry Manipulation 
Duplicate Geometry 

– Duplicate Geometry can be initiated from menu item Edit  Duplicate 

 

 

 

 

 

 

 

 

 

Scale 

– Scales the geometry about Origin of Work CS 

Along Line 
Duplicates the selected 
geometry along specified 
vector 

Around Axis 
Duplicates the geometry 
around selected axis of Work 
CS 

Mirror 
Duplicates mirrored geometry 
about a plane defined using 
Plane Normal 
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…Boolean Operations 
Booleans 

– Boolean operations can be launched from menu item Modeler  Boolean 

Unite 
Unites all selected bodies into 
single Body 

Intersect 
Gives Intersection of Selected 
Bodies 

Subtract 
Subtracts Tool 
Bodies from Blank 
Bodies 

Without Clone Tool 
Objects 

With Clone Tool 
Objects 
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…Boolean Operations 
Split 

– Splits the Selected Geometry using XY, YZ or XZ plane of Active CS 

Positive Side Negative Side Both 

Keep fragments 

Split Objects 

Split entire 
selection 

Split objects crossing 
split plane 
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F. Geometry Import 
Geometry Import in Maxwell 

– Users can import models in Maxwell using neutral formats such as STEP(*.step, 
*.stp), IGES(*.iges, *.igs),  Parasolid (*.x_t, *.x_b). After importing into Maxwell, 
the files are translated into native ACIS kernel  

– Maxwell can also import CAD file formats such as AutoCAD(*.dwg, *.dxf), 
CATIA(*.model, *.CATPart, *.CATProduct), Creo (*.prt*, *.asm), 
Unigraphics(*.prt).  

• More information on CAD Connectivity is provided in APPENDIX 
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…Geometry Check 
Checking Validity of Imported Geometry 

– Many times imported geometry can have errors due to translation from one to 
other format. If the geometry operations fail for any imported object, it is 
recommended to perform Model Analysis to check validity of geometry 

– Model Analysis Can be launched by selected the object to be analyzed and 
selecting the menu item Modeler  Model Analysis  Analyze Objects 

 

Setup Model Analysis 
Parameters and Press OK 

Geometry Errors are reported in a window. Users can 
perform Heal operation on fly to Fix the issues 
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…Geometry Heal 
Geometry Heal 

– Healing operation can be used to repair geometrical errors resulting from 
import 

– Healing can be performed along with import Operations by selecting Validation 
and Healing Options or by Selecting the menu item Modeler  Model 
Preparation  Heal 

Auto Heal: Advanced Healing performed  to remove 

Topological and manifold errors 

Manual Heal : Small Feature removal based on 

specified tolerances 

Healing from Geometry Import 

Note: Healing Removes Feature 
Creation History. Thus Parameters of 
Geometry creation will not be available 
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G. Geometry Parameterization 
Adding Parameters 

– Geometry definitions or manipulations can be parametrized for use in Parametric 
Analysis using Optimetrics, Design Study, or Optimization - further details will be 
discussed in Lecture 8 

 

 

 

 

 

– Appending a parameter name preceding with the character “$” will create a 
Project variable which will be accessible across the Designs 

– All created Design variables can be viewed from menu item Maxwell 3D/2D  
Design Properties. Project variable can be seen from Project  Project Variables 

 

Design Variables Project Variables 
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H. 2D ↔ 3D Geometry Transfer 
Translation 2D Geometry to 3D 

– Maxwell 2D (XY or RZ) geometry can be directly translated to 3D using the menu 
item Maxwell 2D  Create 3D Design 

 

 

 

 

 

Translation 3D Geometry to 2D 

– Maxwell 3D geometry can be directly translated to 2D using the menu item 
Maxwell 3D  Create 2D Design 

 

2D XY to 3D 2D RZ to 3D 

3D to 2D XY 3D to 2D RZ 
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I. Simulation Region 
Creating  Simulation Region 

– Simulation regions is required to be defined in Maxwell in order to specify finite 
region in which FEA calculations will be carried out 

– Simulation region should completely enclose the geometry (unless partial 
geometry is being solved) and should have sufficient clearance from geometry  
so that it does not affect the solution field 

– Any geometry creation command can be used to create a Region.  

– A dedicated  command is provided to draw Region based on Bounding box size 
of Geometry under Draw  Region 

Same Padding in all directions Different Padding in each directions 
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APPENDIX 
CAD Integration 
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Geometry Transfer from DM 
Reading Design Modeler Geometry 

– Design Modeler geometry can be transferred to Maxwell through Workbench 
interface 

– To transfer the geometry, select the Geometry tab of Design Modeler System, 
drag and drop it on Geometry tab of Maxwell System. Right click on Geometry 
tab of Maxwell system and select Refresh 

 

Reading DM Parameters in Maxwell 
– In order to read DM parameters in Maxwell, DM geometry needs to be 

parameterized and parameter name should start with “DS” 

 

 

 

 

 

 

Note: In Workbench window, select Tools  Option  Geometry Import  
Parameters  Filtering Prefixes and Suffixes and set to blank in order to import 
all DM parameters irrespective of their name. 

Parameterized Geometry in DM 

Select the Geometry tab 
from history tree Parameters are available in Properties 

window under Parameters tab 
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…Geometry Transfer from DM 
Changing Parameters and Updating 

– Once the DM parameters are available in Maxwell, the parameter values can be 
changed from within Maxwell 

– Once the parameter values are changed from Properties window,  right click on 
Geometry tab in History tree and select “Send Parameters and Update” to 
update the geometry 

 

 

Note: “Generate” Command will only reload the current geometry in Design Modeler 
to Maxwell while “Send Parameters and Generate” will assign the changed 
parameter in Maxwell to DM and load the modified geometry 

Using DM Parameters for Optimetrics Analysis 
– DM parameters can not be used directly for Optimetrics Analysis as Optimetrics 

require local parameters 

– Users can Create a Local Parameter which will drive DM parameter value . Then 
local parameter can be used with Optimetrics 

Maxwell Parameter needs to be defined as 
unitless 
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CAD Connections 
CAD Connectivity 

– CAD connectivity with ANSYS Maxwell is achieved through two approaches 

• Unidirectional Connectivity (Reader) 

– Imports neutral/native CAD files directly into Maxwell 

– Does not transfer CAD parameters 

– Does not require CAD installation and license 

– Import can be achieved through Standalone Maxwell or through 
Workbench 

• Bidirectional Connectivity (Plug-in Mode) 

– Associative Import which links Maxwell geometry to CAD 

– Imports CAD Parameters 

– Changes in parameters from Maxwell reflects in CAD as well 

– Requires CAD installation and licenses 

– Import possible only through Workbench interface 
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…Bi-directional CAD Connections 
Geometry Transfer from CAD to Maxwell 

– Once CAD connections are installed and configured, ANSYS 14.5 menu bar appears 
in CAD interface 

– Selecting ANSYS Workbench tab from ANSYS 14.5 menu bar will launch AMSYS 
Workbench and create a Geometry system in workbench corresponding to active 
CAD session  

– Connect the Geometry system with Maxwell system and Refresh the Maxwell 
Geometry tab to transfer geometry to Maxwell 
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…Bi-directional CAD Connections 
CAD Properties 

– Right click on Geometry tab created after transferring CAD geometry to 
Workbench and select Properties 

 

 

 

 

 

 

Imports CAD parameters. Null Parameter 
key imports all CAD parameters 

Enables Attributes import to Maxwell 

Imports assigned materials from CAD. Material names 
should match with Maxwell material database 

CAD Geometry and Materials Geometry transferred to Maxwell with Attributes, 
Parameters and Materials 

To Maxwell 
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Reader   Version 
• ACIS (*.sat, *.sab)  22 

• ANSYS BladeGen (.bgd)   12 

• Catia V4 (*.model,*.exp,*.session,*.dlv) 4.2.4 

• Catia V5 (*.CATPart, *.CATProduct) V5-6R 2012 

• Catia V5 CADNexus CAPRI CAE V5R 20, R21 

• Catia V5 CADNexus CAPRI CAE V5R 19 

• Creo Parametric (*.prt, *.asm) 1.0 

• Gambit (*.dbs)  2.4 

• IGES (*.igs, *.iges)  4.0, 5.2, 5.3 

• Autodesk Inventor (*.ipt, *.iam) 2012 

• JT Open (*.jt)  8.0, 8.1 

• Monte Carlo N-Particle (*.mcnp) 

• NX (*.prt)   8.0 

• Parasolid (*.x_t/b, *.xmt_txt/bin) 24.1 

• SolidWorks (*.sldprt, *.sldasm) 2012 

• Step (*.stp, *.step)  AP203, AP214 

 

 

Reader/Plug-In/Interface Version 
• Autodesk AutoCAD (*.dwg, *.dxf) 2012, 2013 

• Creo E/Direct Modeling (*.pkg,*.bdl,*.ses,*.sda,*.sdp,*.sdac,*.sdpc) 

   17.0, 18.0, 18.1 

• Creo P (Pro/Engineer) (*.prt, *.asm) Creo Parametric 1.0, 2.0 

   Wildfire 5.0 

• Autodesk Inventor (*.ipt, *.iam) 2012, 2013 

• NX (*.prt)    6.0, 7.5, 8.0 

• Solid Edge (*.par,*.asm,*.psm,*.pwd) ST3, ST4 

• SolidWorks (*.sldprt, *.sldasm) 2011, 2012 

• TeamCenter (Plug-In)  Unified 8.1 with NX 7.5  
   Unified 8.3 with NX 7.5.2  
   Engineering 9.1 with NX 8.0 

• SpaceClaim (SCDM) (*.scdoc) 2012 SP1 

 

CAD Connections: Supported Readers & 
Plug-Ins/Interfaces 

For Full Platform/OS Specific 

Support Consult Documentation 

(CAD Integration)    


