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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

© 2013 ANSYS, Inc. May 21, 2013

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

Vertex Point
Line
N \ j Sheet
Edge
Solid Plane
Coordinate
Face , / System
.A v
4

£ Solids
- 4 aruum
+-¢5* Solidl
[ sheets
+- Sheetl
=™ Lines
F- " Linel
L2, Coordinate Systems
&% clobal
¥, Relativest
4= Planes
£ Glabalxy
«F Global Kz
£ iglobaliyz
eF Relativelsligy
«F Relativel51:x7
«F RelativeiZ31:YZ
222 Poinks
& Painktl
-5 Lists
D Alobiects
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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 1lin, if units are changed without
Rescale option, 1in will get converted to 25.4mm while with Rescale to 1mm

Set ModelUnits [

Select unitz: iy -

[ Fescals to new units

] | Cancel |

Grid Plane

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

e 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

© 2013 ANSYS, Inc. May 21, 2013 5 Release 14.5



B. Geometry Ul Operations

Geometry Selection

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

Objects 0

Select By Area Filters Faces F
¥ Material filters El:lges E
P Select All visible kA Yertices y
pe— J Select all Mulki M

D-I-D

oe Inwert Selection
[v Object name Filkers
sl )
v Exclude |Regi0n1 )
W Select by Area Filter. ..
™ Include | B Al Object Faces

Deselect all Ckrl+Shift+4 ]
W Object type filkers All Ohject Edges

Include:  |v Solids v Sheets [ Lines

[~ Select Front entities anly

Save hs Defaulk | ok, | Cancel | @I By Mame. ..

By Wariable. ..

Keyboard shortcuts for Selection Filter
Select All : Ctrl + A

Objects(Solid, Sheet or Line): “O”

Face: “F”

Edges: “E”

Vertices: “V”

Multiple: “M”

[ Select Sheet Edges
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...Geometry Ul Operations

Setting Visibility of the Object

— Visibility of the object in 3D Modeler window can be set from menu item
View 2 Visibility orthetoolbar i m & m & & &

& Active Yiew Visibility: example_magnetostatic - relay_nomin...

Hide Selection 2 = .
- Excitations ] Parameters ] FieldsFeporter ]
Show Selection » DModr | Coorke | Moin | B
_ / Name [ Visiblly
Show Only Selection * amalure

yoke
Sh':lw ||:'|" h‘ Tegion

coi

terminal

IEEEREE

BRI

7B Active View Yisibility. .. ‘
EI Ruler

Fegionl

=

El
o
=
H

t

o
@

Done

Geometry Measurement
— Measurement command can be launched from the menu item Modeler =

Measure
Position Measures position of cursor with reference to Current CS or last selected position
Edge Measures length of an edge
Face Measures Area of a face
Object 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

¥ i b

el velsl

‘\ﬂl.gha'l

Rotated

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

T

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

\ RelativeC51

© 2013 ANSYS, Inc. May 21, 2013
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...Coordinate Systems Creation

Face Coordinate Systems
— Face CS can be created from menu item Modeler - Coordinate System >

Create = FaceCS =
| Creates a CS on the
selected face with specified
Origin and X axis

Object Coordinate Systems

— Object CS can be created from menu item Modeler = Coordinate System =>
Create = Object CS ur ¢ ¢

— 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.
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D. Geometry Creation

Geometry Creation from Primitives
— Geometrical entities can be created using primitives from the menu bar Draw

Inputs
““; Line Start and End Points
“\; Spline Start, intermediate and end points
Line Objects Arc Coordinates of Three points of arc or Center and two end points

! Equation Based Curve | X, Y Z Coordinates as a function of the variable “_t”

Rectangle
Ellipse

Circle

Reqgular Palygon

Equation Based Surface

Box

Cylinder
_ Reqgular Palyhedron
Cone

Sphere

@OCaEd= OO0 O

Torus
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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

Band
ClawPoleCare
CanCoil

DM Care
DiskCail
DiskPMCore
DiskslotCare

Examples Rectangularspiral

RMzxprt 4
Examples L4 SegmentedHeli: r

RMxprt

Update Menu

DoubleCage
IPMCore

SegmentedHeliz 4

Update Menu LapCail

LinearMCare
MonSalientPoleCore
PMCare
PMDarnperCore
RacetrackslokCore
SalientPoleCore
ShadedPoleCarez
SlokCaore Examples ’

. RM:xprt 4
Squirrel”age

SegmentedHelix ;i
SRMCare d PolygonHelix

SynRMCore Update Menu RectHelix

TransCoil

TransCore

TransTwist
UnivMMCare
WentSlotCore
W' arve ol
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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

| —
Uncover Faces
Detach Faces

‘ Create Object From Face

Mowve Faces +
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...Geometry Operations

Sweep Objects:

— Sweep command can be accessed from menu item Draw - Sweep

Sweep Around Axis rz|
Sweep Arqund Axis | o ]
Inputs: Profile Sheet or Line body, Datere [T ]
X,Y or Z axis of active CS, Angle of betvpe:  [Fand ]
. . Mumber of segments: ,07 ﬂ
Sweep and Draft details if needed
[ o= | Cancel |

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

Sweep along vector

Draft angle: 0 w| |deg *
Diraft type: Found A

needed
weep along pa [‘5_(|
Sweep Along Path e g" =z
Angle of wist; |0 deg =
Inputs: Profile Sheet or Line Body, oo [ [ ||
Path Line Body, Twist and Draft i [ -] T{i
details if needed - Car | X
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Arrange Geometry

...Geometry Manipulation

— Arrange Geometry can be initiated from menu item Edit = Arrange v q2 4

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

%——w“

e

Offset
Scales the geometry about its Centroid.
Applicable only for Solids.

© 2013 ANSYS, Inc. May 21, 2013

14

Release 14.5




...Geometry Manipulation

Duplicate Geometry

— Duplicate Geometry can be initiated from menu item Edit - Duplicate &2 i

Along Line
Duplicates the selected
geometry along specified

vector
! ' Total number: (3 j

Altach To Driginal Object. [~

NOTE: When ttach to Original Objeet’ is selected,
face/edge assignments (.. boundaries/excitations)
on duplicates wil be lost, 1o ensure model
cansistency, when ‘Total Number' s edted.

Cancel

Around Axis

Duplicates the geometry
around selected axis of Work
CS

Duplicate Around Axis

Az

Total rurmber: |3 =]
=

Attach Ta Onginal Object: [

]

CX CY &2

Angle: [=1] w | |deg -

MOTE: “When Attach ta Onginal Object’ is selected,
face/edge assignments [g.g. boundaries/excitations]
on duplicates will be lost, to ensure model
consigtency, when 'Total Number' iz edited.

Cancel

Mirror

Duplicates mirrored geometry
about a plane defined using
Plane Normal

Y

Scale

— Scales the geometry about Origin of Work CS

© 2013 ANSYS, Inc. May 21, 2013

15

Scale factor for ¥ |1.5 -

Scale factor for v

Seale factor for 2

15 -

Cancel |

15 -
|

“.
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WSS ...Boolean Operations

Booleans

— Boolean operations can be launched from menu item Modeler = Boolean = == ==

Unite Intersect
Unites all selected bodies into Gives Intersection of Selected
single Body Bodies

N Subtract

Subtract T
Subtracts Tool P =]
Bodies from Blank 2
Bodies | |
I™ Clone tool objects before operation
[ o ] el

Without Clone Tool With Clone Tool
Objects Objects
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WSS ...Boolean Operations

Split

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

Split

Keep fragments: ¢ Positive side
" Negative side
" Both

= 5plit objects cr

Split plane: sy Nz & Wz

Split objects: & Split entire zelection

W Delete invalid objects created during operation

ak. I Cancel

X

og3ing spit plane

Split %]

Split plane: o Wy vz iz
Keep fragments:  © Poasitive side

& Megative side

" Both
Split objects: & Split entire selection

" Split objects crossing split plane
v Delete invalid objects created during operation

QK. I Cancel

© 2013 ANSYS, Inc.

Positive Side

Keep fragments

Negative Side

Both

Split Objects

o

Split entire Split objects crossing

selection

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).

e More information on CAD Connectivity is provided in APPENDIX

Import File E]
Look ir: | 3 Temp ﬂ £ B
Recent
Desktop
My Documenl 123
o
y Computer
M Mj k | | 0 |
[y Metworl File name: hd pen
Flaces
Files of twpe: |Ealia W4/ Files [* exp.” madel” CATPart* Dﬂj Cancel |
- Catia V45 Files [* exp.”.model.” CATPart.” CA A
Personall b Useib |  ads]
alidation and Healing Options
" Quick
& Shict * Auto
Unigraphics Files [*prt]
Il &nsaft 30 Modeler Files [*.sm2." gds" sm3," ¥
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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

N Analysis Options @

Analysis Options | Properties I

IV Perform Entity Check Errors. Check Level | Strict v
Detect Feature
™ Detect Holes. Maximum Radius mm
[™ Detect Chamfers. Maximum Width mm
[ Detect Blends. Maximum Radius mm
Detect Small Entities
I™ Small Edges. Length Less Than mm
™ Small Faces. Area Less Than mme2
I Sliver Faces
Sliver Face Width Less Than
¢ Object Bounding Box
Scale Factor 17
" Sliver Edge Width mm
oK | Cancel |

Setup Model Analysis
Parameters and Press OK

© 2013 ANSYS, Inc.

May 21, 2013

=)

N Model Analysis

Obijects I Obijects Misalignment] Surface Mesh (Single/Pairs) | Last Simulation Meshl

Name Last Analysis Status Type l Entity List l
Cylinder!  |Invalid Entities Found NonManifold edge  Edge_1109  Number of faces connec|
Box1 Good

_} Spherel  Good

™ Display Object Healing Log

Perform ¥

Heal Objects
Analyze Objects

[T Auto zq&nalyze Surface Mesh Close

Analyze Interobject Misalignment

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 9Model

Preparation > Heal

Healing Option: ]F ature Removal Optiuns] Pruperties]
Heal Type

- . " AutoHeal  * ManualHeal ¢ Mo Healing
by Metwark File narme: |Eore.prt
Places Manual Heal Options
Files of type: |F'|'|3,."E Files [*.prt™" asm?] Talerant Stitching
I¥ Perform Tolerant Stitching
Perzanallib | UzerLib | Stibch Tolerance 0,001 mm
™ Stop After First Error

Y alidation and Healing Options

" Quick [ Import Free Sufaces Geametry Simplfication
¥ Perform Geometry Simplification
* Shict £ Auto * Manual Simplification Tolerance Defaul: i
- Maximurn Generated Radius | Default mm
Healing from Geometry Import sl
" Curves " Surfaces  * Both

Tighten Gaps
W Petform Tighten Gaps

Note: Healing Removes Feature rhemen e ™
Creation History. Thus Parameters of = ==
Geometry creation will not be available Auto Heal: Advanced Healing performed to remove

Topological and manifold errors
Manual Heal : Small Feature removal based on
specified tolerances
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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

) ; ) Name |F|0L6mg
. Properties: Project20 - Mawell3DDesigni - Modeler
@ SDIIEIS Unit Type |Angle j
Carnnnand
- 4P vacuum l Unit [deg ~
-5 Box
a Mame | Walue Walue 20
CreateBox Commatd Fiotate
00 5p I|tE|j|t | Coordinate Sys...| Global Drefine wariable walue with units: "1 mm'
Rotate Aunis z Tope | =]
]4 Zoordinake SysEems Angle
| ak. | Cancel |
q" =lobal | Suppress Cam.. l_

— Appending a parameter name preceding with the character “S” 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 2>
Design Properties. Project variable can be seen from Project = Project Variables

Properties: Project20 - Maxwell3DDesign1 Properties: Project20

Local Y ariables ] Project Y ariables l | rtrinisic '\-"aliables] Egnstanlsl
f*+ Value " Dphirnization " Tuning " Sensitivity f+ ‘“alug " Optimization " Tuning
Mame | Value | nit | Evaluated ‘v'alue| Type Marme | Yalue | Lnit | Evaluated Walus
Roting 20 deg 20deq Dezign fLength 254 i 25.drnim
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
i ] 8

2D XY to 3D 2D RZ to 3D
Translation 3D Geometry to 2D

¥

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

©

3D to 2D XY 3D to 2D RZ
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WSS |. 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

Region

Padding Data: % Pad all directions similarly

" Pad individual directions

X

Direction Padding type | Walue |Units|

all Percentage Offset 100

[~ Save as default

oK | Cancel |

'

\

Same Padding in all directions

© 2013 ANSYS, Inc.
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Region

Padding Data: ¢ Pad all directions similarly

(¢ Pad individual directions

Direction

Padding tvpe | Yalue |Units|

+5
K
+Y
-
+Z
-Z

Percentage Offset
Percentage Offset
Percentage Offset
Percentage Offset
Percentage Offset

Percentage Offset

50
50
S0
50
100
100

[~ Save as default

]

Cancel |

X

1\

L7

Different Padding in each directions

Release 14.5



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

2 | Geometry 82 & Geometry T
=3 |[pd Parameters 3 Setup ?,
Geometry 4 fF solution 2

Mazwell 30 Design

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”

Propetties

Mame | Walue | Urit |Eva|uatedVaIue

— e ?

+-¢%7 Solids
+ |2, Coordinate Systems
+-4= Planes
+ @ List=
Select the Geometry tab Defiions _Perameters [Opiors]
from history tree Parameters are available in Properties
Parameterized Geometry in DM window under Parameters tab

Note: In Workbench window, select Tools = Option = Geometry Import =
Parameters -2 Filtering Prefixes and Suffixes and set to blank in order to import

all DM parameters irrespective of their name.
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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 - Ji T

7 Expand Al
Properties - x = Collapse All

Mame | Y alue | Uit |E\faluated\-"a|ue| w1, Co Broperties. ..

D5_Box_.. 50 50 | —
- — = @ LISI| Send Parameters and Generate |

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

Properties - x
Name | Value | Unit | Evalue Maxwell Parameter needs to be defined as
D5_Box_Height| Bos_Height_=wl A 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

e 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

M NX 7.5 - Modeling - [Coil_Core. prt (Modified) ]

L’}Eile Edit Wiew |Ingert Format Tools Assemblies Information Analysis  Preferences | ANSYS 14.5 | Window Help
¥ . ; - »» - . . —_:--. . -
@ sen- () Y 1l X 'E-& wlgwid
- - ™ @ Named Selection Manager o ‘EJ/
D .p- 1' ;‘ ‘ 7 & :! ﬂ ANSYS Workbench Help GEDI’I’IE—'tr':." fﬁ |
Datum T Extrude Hole Extract Unite 7 Trim Body T Shell | g
o Body .’ About ANSYS Workbench Geometry Interface Genmetry
- A - E
W Geametry W ] Manwell 30
2 E} Geometry " @2 | &7 Geometry
Geametry 3 Setup 2 .
4 | JF solution 7

Mazowell 30 Design
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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

B EBasic Geometry Cplions

- A
1 . .
, Iﬂ% Solid Bodies
Geometry m EdiHEeometryy SI.IFFEIEE-' BI:IdiES
Replace Geometry 3 - -
" - Line Bodies ] .
e cRarentey > Parameters Imports CAD parameters. Null Parameter
Transfer Daka To New 3
A ot Parameter Key DS key imports all CAD parameters
| Update From CAD AttribUtES ] ]
- Attribute Key Enables Attributes import to Maxwell
EE ::Da:::es Mamed Selections B ; iols § o]
- Material Properties : Imports asmgnesi materials from C:AD. Material names
should match with Maxwell material database
— E:' GEEIIIFI'IEEtr":.-' Properties
- @ Salids Mame Walue | Uit |EvaluatedVaIue
= ! copper DS_CoreDia 80 an
i To Maxwe" v €7 ColLz DS_Carel.. 120 120
<= - 4 steel_1003
COREZ
[ Param eters H Weight H F‘a.rt File - Li. CDDr;inﬁ Systems
[ Assembly H General ] Attributes 4 & Planes
Title value Type w8 Lists “Defitions Parameters [Options]
1 MATERIAL copper String

CAD Geometry and Materials
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CAD Connections: Supported Readers &

Reader

ACIS (*.sat, *.sab)
ANSYS BladeGen (.bgd)

Version

22
12

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

Catia V5 (*.CATPart, *.CATProduct)
Catia V5 CADNexus CAPRI CAE
Catia V5 CADNexus CAPRI CAE
Creo Parametric (*.prt, *.asm)

Gambit (*.dbs)

IGES (*.igs, *.iges)
Autodesk Inventor (*.ipt, *.iam)

JT Open (*.jt)

Monte Carlo N-Particle (*.mcnp)

NX (*.prt)

Parasolid (*.x_t/b, *.xmt_txt/bin)
SolidWorks (*.sldprt, *.sldasm)
Step (*.stp, *.step)

© 2013 ANSYS, Inc.
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V5-6R 2012
V5R 20, R21
V5R 19

1.0

24
4.0,5.2,5.3
2012
8.0,8.1

8.0

24.1

2012

AP203, AP214

Plug-Ins/Interfaces

Reader/Plug-In/Interface Version

30

Autodesk AutoCAD (*.dwg, *.dxf)

2012, 2013

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

Creo P (Pro/Engineer) (*.prt, *.asm)

Autodesk Inventor (*.ipt, *.iam)

NX (*.prt)

Solid Edge (*.par,*.asm,*.psm,*.pwd)
SolidWorks (*.sldprt, *.sldasm)

TeamCenter (Plug-In)

SpaceClaim (SCDM) (*.scdoc)

17.0, 18.0, 18.1

Creo Parametric 1.0, 2.0
Wildfire 5.0

2012, 2013

6.0,7.5,8.0

ST3,ST4

2011, 2012

Unified 8.1 with NX 7.5
Unified 8.3 with NX 7.5.2
Engineering 9.1 with NX 8.0

2012 SP1

For Full Platform/OS Specific
Support Consult Documentation
(CAD Integration)
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