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CAD Connections and Parameterization

What will you learn from this presentation:

CAD Connections

Bi-Directional Connectivity

Named Selection Manager

Parameterization
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Preprocessing Workflow

2

Geometry Creation

Geometry Import

2

Geometry
Operations

>> Meshing

Solver

3

-
Sketches and
=

=) 3D Operations

Planes

7

Extrude, Revolve, ]

=>[ 3D Operations ]

L[ Operations, Split

Boolean, Body

etc

J

Sweep, etc 4
Geometry
| Cleanup and
Repair
Geometry Import
Options 4 _ )
Automatic
Cleanup
Direct CAD/Bi- - Z
Directional CAD 4
) Merge, Connect,
Projection, Flow
Volume
q Extraction, etc )
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=>r

Meshing
Methods

( \
Hybrid Mesh: Tet,
Prisms, Pyramids

J

Hexa Dominant,
Sweep meshing
_ J

{ 3

Assembly

Meshing

\

Global Mesh
Settings

Local Mesh
Settings

Sizing,
Body/Sphere of
Influence, Match
Control, etc

-
Wl & Fluid Flow (CFX)
z @ Geometry v,
3 @ Mesh v
4 @ Sefp o
5 @3 Soluton =
6 @ Results =
Fluid Flow
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CAD Connections: Introduction

B HI

4

CAD Connections

— Transfer CAD geometry to DM/AMP

Two approaches
— Approach | (Import)

* Import neutral files in STEP, IGES etc. formats a

well as native CAD formats

e Uni-directional connectivity
— Approach Il (Direct Connection)

e ANSYS Direct CAD Interface

* Bi-directional CAD connectivity

© 2011 ANSYS, Inc. January 8, 2012

UB_PARAMETER (Active) - Pro/ENGINEE!

Pro/ENGINEER

Fie Create Cor T view  Hel
ddE @ seect: y b MTE@ SLAQAREMAAAE 4 Gle 2
[ P v %

DM

e v B
Bexrude #iRevole SSweep §Skinloft BThinfSurface SBend = % Chamfer $Font FParameters
# Graphics
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CAD Connections: Approach |

m Unsaved Project - Workbench
View Tools Units  Help

e Three ways to import file in WB

L1 Mew Cirl+M ) g & Refresh Project / Update Project (114
—_— 1 1 5 Open. crl+o
Import option on project page Il*" il b
. B save As..
- Flle 9 Import ) Save to Teamcenter,., = A
1
. ﬁ Imp:u:::urt... =
— Geometry cell on project page =" : New Geometry..
& Restore Archive... g Import Geometry v [ Browse...
Scripting 4 54 Duplicate [\Y |
EKM ’ Framefar-Babarom-d
) Transfer Data To Mew 3
Exit Cl+G

Geometry Import

D71 A Geometry - DesignModeler

File Create Concept Tools View Help

CAD import in existing DM session ) Rereh o

| Skart Qveer
,_’:', Load DesignModeler Database, ..

® Appends the geometry file to existing i
geometry in DM T H ..

:ﬁj Attach to Active CAD Geometry
® Multiple imports possible

I @ Impork External Geometry File, ., I

Import option in DM
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CAD Connections: Approach |

6

e |mport Options

— Neutral file formats like STEP, IGES etc.

— CAD Kernels like Parasolid, ACIS etc.

— ANSYS Legacy formats like Bladegen
(*.bgd), DM (*.agdb) etc.

— CAD reader like UG, ProE, CATIA etc.

Needs license for CAD & ANSYS
CAD interface

e Please see documentation for more
information

© 2011 ANSYS, Inc. January 8, 2012

All Geometry Files * sat* sab* ant* bgd* agdbh* model* dhe?

ACIS (“sat™sah)

AMNESYS Meutral File (*.anf)

BladeGen * bod)

Catia [w4] (* model* dlv)

Catia [Wh] (* CATPart* CATProduct)
CoCreate Modeling (* pkg* bdl* ses* sda* sdp* sdac* sdpc)
Designbodeler (* agdh)

FE todeler (*“fedh)

GAMBIT (*dbs)

IGES {*iges™igs)

Irventar (“ipt™.iam)

JTOpen ()

tonte Carlo M-Particle (*rmcnp)
Parasolid (*>_t™*xmt_td™x_b*xmt_hin)
Fro/Engineer (*.prt**asm*)

Solid Edge (“par*.asm™ psm* pwd)
SolidwWorks (* SLOPRT* SLDASM)
SpaceClaim (*scdoc)

STEP (*.stp*.step)

Unigraphics N ™ prf

All Geometry Files (* sat® sab:* anf* bod* agdb® model® dlv® A

Al Files (%

Geometry Import Options
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IS a8 CAD Connections: Approach Il

e Launch WB from CAD system Fle Tools Preferences | ANSYS 13.0| Window Help
* Bi-Directional CAD Connectivity | 7 [T —
New Open =
) Workbench Help
* Can export parameters from CAD to WB Use Open or New in File |"1 W About Workbench Geometry Interface

* Parameter change in CAD reflects in WB and
vice versa

Direct CAD Connection in UG NX

Gl Az Geometry - DesignModeler

File Create Concept Tools Wiew Help
o Mo o o . [#] Refresh Input
Bidirectional import from DM session ) st ver
j Load DesigniModeler Database. ..
— Attach to Active CAD Geometry =T
— Imports active CAD geometry in DM |8 st iorave cocemery |
— Can attach only saved CAD sessions Attach option in DM
7 = Basic Geometry Options
a Solid Bodies
* ParamEter Key 2 Surface Bodies
® Prefix key for parameters to import e e Zode:
11 Farametars v
® By default the filter is set to DS —ia  Parameter Key RS
13 Attributes
® |f the filter is set to an empty string, all 14 Narned Selections
9 9n.g q 9 15 Material Properties
applicable entities will be imported as
parameters Parameter Key

7 © 2011 ANSYS, Inc. January 8, 2012 Release 14.0



CAD Connections: Bi-Directional CAD

e Available for _ e
* UG NX

® Pro/ENGINEER
® SolidWorks

® CoCreate Modeling

TEICAER ISR B B

® |nventor

UG NX

® Mechanical Desktop
® Solid Edge
o CATIA

Pro/ENGINEER
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FISR CAD Connections: Bi-Directional CAD

: 1
Type Yalue Designate Ac:u:es= =_ 2 ilalral‘:gﬂggsHOLES 3 :
| _MNO_OF |
Integer : o Rerul | | PR_HOLE_DIA 3 |
|‘ Real Number  3.000000 O Baru fmmmmmmmmmm e e e e e )'
P 1 q
I ,
I o i /
- I !
i Parameterized Hole Dia ] /
1 1 U
! and No of Holes 1

L. Parameters

_ o]

e Edt Parameters Tools Show

I ook In

ran ||| & || CIHUB_PARAMETER

Fle Create Concept Took View Help
AdE @ sdect: | B BB @
W~ A A~ A~ A A~ || xpure  ~ o+ =]
Bexrude BhRevove GeSweep dskintoff BThnSurfce SDkend v Schamfer BPont FEParameters
3 Graphics

A qammansi+ie. 0

Parameters from
n CAD to Workbench

= A G Ty
) YPlane
e + 8 1Pat, 1Body £
x v Sketehing Modeing
e | "
aurce VHB_PARAVE &
25 Plane
P |

bras
——— -
Neme Type Velue

| Ber hio_or_roLes

[ 3.000000
- -

T JPatern 1 of HOLE

s Parameters from S
5 Workbench to CAD e e

——— ' e
el — = | o [t Pro/ENGINEER s B s _
- DesignModeler
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EIYSRH CAD Connections: Named Selection Manager

e Named selection ‘

AN5Y512_1]AN5Y512.0 Window Help

— Tag a boundary/face with a name

e Define in CAD & transfer to WB

g R ¢
i ik ¢ 'H

e Define directly under WB

e Named Selection filter under WB
— By default the filter is set to NS

— Available if the “Import Named Selections”
option is set to Yes

LICARRIEIE] O

NS |
NNNNNN
NS
sssssssssss
NS, L

— If the filter is set to an empty string, all entities

with name selection/boundary definition will

be transferred =]

Named Selection
Manager in UG NX

eeeeeeeeeeeeeeeee

nnnnnnnnnnnnn
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FIYSRH CAD Connections: Named Selection Manager

PHREREACE 4@ 0

s TSatace Qpeod + Y Dente @Fort FParmetns

[ @ EHEE

ele

LIFAE

ANSYS Named Selection Manager Tree Qutline 2 aseass ) k
= ‘, A; Geomekry T '
NS_INLET L —
e QUTLET P Z¥Plane
»H YZPlane
=, attachl
0 MS_IMLET
00 MS_OUTLET
IR WAL
: +-_ @ 1 Part, 1 Body 3
e Named Selection v Named Selection
Create Deselect
oo | i | defined in UG NX imported in WB
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TS~ Parameterization

What is Parameterization?

e Parameterization helps to execute a set of operations repeatedly with
different set of values
— Important features, such as diameter of cooling holes, camber etc can be made parametric

— Very useful for analyzing various design points by modifying geometry/topology parameters

e DM supports sketch-to-3D approach to create parametric models in
addition to accessing direct CAD parameters

— Plane creation inputs, Sketch dimensions, 3D operation limiting values, etc can be treated as
parameters

— The parameters can be linked with each other through expressions

Dimensions from DM can be elevated to Workbench parameters
* No need to open DM to apply change

* Optimization possible

12 © 2011 ANSYS, Inc. January 8, 2012 Release 14.0



IR el Parameters under DM

e  Most of the DM operations can be parameterized
— Any input under ‘details view’ with “0” sign as prefix can be parameterized

— Toggle “O0” sign to “D” to parameterize that particular input

e  The parameters can be renamed

Details Yiew

Sketch
Sketch Wisibiliky

-|| Dimensions: 2

-| Details of Sketch3

Sketcha
Shiowe Sketch
Show Constrainks? | Mo

A: Mesh - DesignModeler

Create a new Design Parameter for dimension reference
Xr'Plane A817

Parameter Name: |

o]

Cancel ‘

A: Mesh - DesignModeler

Create a new Design Parameter for dimension reference
XY Plane AB17

Parameter Hame: |d0main_ang|e|

o]

Cancel |

A1 1z20=
L79 &0 m Sketch Details
Dekails Yiew a
—| Details of Extrude3
Extrude Extrudes
Base Ohject Sketcha
Cperakion Add Material
Direction Yector :N::-ne (Mormal)
Direction Mormal
Extent Tyos Fixed
FO1, Depth (=004 1 m
ThE TN oaae s Mo
Merge Topology? Yes Ex: Extrusion
13 © 2011 ANSYS, Inc. January 8, 2012

e Default Parameter Name Pattern:

* For example:

— Adimension reference (A81) for a
sketch created on XYPlane =

— Adimension reference (FD1) for
Extrude3 =
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Types of parameters in DM

° Geometric Parameters:

* Changes the dimensions/locations of a given feature
* Does not essentially change total number of entities in
the model

ug_Fin_thick. 5
ug_fin_len 200

ﬂ Parametric Changes

ug_fin_thick. 15
ug_fin_len 300

. Topological Parameters:

* Modifying the feature itself by adding /reducing new
features on it

+ Can essentially change total number of entities in the
model

| > | ug_fin_number ! 4

Parametric Changes

ug_fin_number i & |_>
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Parameters from CAD

— Filtering option for User Defined Parameters

— Can maintain Bi-Directional CAD connectivity

Parameters from CAD packages can
be transferred to DM

only

CAD Parameters

Filter By | Al [+]
Mame Type Yalue Designate | Access
PR_NO_QF_HOLES Integer g O Q@Full p
FR_HOLE_DlA Feal Mu.. 3.000000 O ﬁlﬁ'Full i

il'ﬂ Parameters
™

Edt Paramemrs

Tosls Shaw

Fes <A e pareveTeR

|19 a: Geometry - Destgnmodeler

Fie Creste Concapt Todks View Hep

/ lodda
telk! 66 a0 455k e LAVAP AN AP AP AN A
/ - Joarerme Beus: dbrevcie foSwesp dinion B
0

<— :
i

v

Para
¥4

Tope Ve
&
al 3000000
4l
(] ~[Fropemes
[l [Resa ]I
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~ R
B
1 Froperty Wallie
2 =]
3 Component ID {Seam
4 Directory Name Geom
Geometry
=
& Geametry File Mame Eq
7 ZAD Plug-In Desig
Geometry ] Parameters
Property /| 10 Parameter Key PR
11 Attributes ]
12 Mamed Selections [
13 Material Properties ]
S RARMRAAE 4@
B~ Schumer $ront Epaameters
DM Parameters
2 Parameters
FR_MNO_OF_HOLES |5
PR_HCOLE_[IA 3
Release 14.0




WSl Parameter Manager

e When a parameter is defined, it is added under Parameter Manager

— Can edit parameters

Tools View Help

i Unfreeze

& Mamed Selection
B Attribute

L Joint

@ Enclosure

Al Symmetry

K Fi

[ Surface Extension
(5 surface Patch

@ Surface Flip

By Merge
='l Cannect

g Projection

Repair 4
Analysis Tools 4
=
Parameters [\\ I
Addins. .. N

@ Options..,
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e | B BEEE SHhaaama

 Garecats @@hwmTopoogy | [EEtnde gFevivs @pSweep @Inoh @TiSsfece Qbhed - Y Oarfer Prd

Parameters

EENCIN )

HEEHEEHEE

|

feEleglee =lslEsistlEg 26
FLREREE 33 x3n33d S8

osign Paranatess | Paremstes Dimension Assirmertz | Check | Cloce |

Lo

January 8, 2012

domain angle = 12Z0.0
inlet_radius_ 1 = 4.0
inlet radius 2 = l2.0
throat radius = Z.0
exit radius = 4.0

Design Parameters | Parameter/Dimension Assignments J Check ‘ Close |
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W S'ell Parameter Manager

Parameter Manager contains tabs to create/edit parameters and its relations
* Independent variables are defined under “Design Parameters” tab
— These parameters appear in Project Schematic of WB under “Parameter Set”
* Dependent variables are defined under “Parameter/Dimension Assignments” tab

— Expressions can be used

* Expressions can be verified under “check” tab

Design Parameters Tab

Parameter Manager

domain_ angle 1z

= a.o . . .
ShTRR. TR e Parameter/Dimension Assignments Tab

throat_radius = 1.7

Parameter Manager

iXYPlane.LZS = Z*[throat_radius ## Exit Radius is 2 times of Throat Radius

WTFlane.L24 = [throat radius ## Thiz is comment

W¥Plane.V7? = 3*@inlet_radius_l1 ## Inlet Radius-2 is 3 times of Inlet Radius-1

¥¥Plane.V2Z = Binlet_radius_l ## This iz comment

WYPlane.A5]l = @domain angle ## Thiz iz comment Check Tab

Parameter Manager

! . fifff DesigmModeler Parameter/Dimension Assiguments Output
wﬂ@ 1 | Plane Dim | 4.0000 | XYPlame LZ& = Z*Rthroat_radius ## Exit Radius is 2 times of Throat Radius
Z | Plane Dim | 2.0000 | ¥YPlane.Li4 = @throat_radius ## This is comment
% | Plane Dim | lz.0000 | XYPlane W7 = 2*@inlet_radius_ 1 ## Inlet Radius-2Z is 3 times of Inlet Radius-l
———— 4 | Flane Dim | 4.0000 | X¥Plane.W2 = Binlet_radius_1 ## This is comment
Design Parameters  Pararneter | Dinf E | Plane Dim | 1200000 | ¥YPlane i8] = @domain_angle #f This is comment

##% DesignModeler Design Parameter Assignments Output

1] | 120.0000 | @domain angle |
Z | | 4.0000 | @inlet_radius 1 |
21 | Z.0000 | @chroat_radius |

Design Paramekers J Parameter/Dimension Assignments  Check |Close I
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Workshops 5 (Applications) 5a —
Parameterized Mixing Tank or 5b —
Parameterized Pulley
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Appendix

Contents
* Pre-requisites for CAD Connections

* CAD Connections: Advanced Geometry options
* Gambit Reader
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Pre-requisites for CAD Connections

— For all CAD packages
e CAD correctly installed and licensed
e Correct ANSYS Inc. license

— For CATIA

e Compatible version of CATIA V5, CADNexus/CAPRI Gateway V3.08, IBM LUM 4.6.8
configured with a CATIA V5 (MD2, HD2, or ME2) license

— For Pro/ENGINEER
e Parts must reside on a local or mapped drive
e Filenames must contain all lowercase letters on the Linux platform
— For UG NX
e Avoid setting Reader Save Part File to Yes on Linux platforms if a CAD file is open
e NX5.0.6 or higher is recommended for importing models containing spot welds

e All bodies must be within a 1000 x 1000 x 1000 meter cube, centered about the origin
of the absolute coordinate system

L N

For more information about license requirement, please see the
documentation
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ANSYS CAD Connections: Advanced Geometry options

Analysis Type
To set the geometry for 2D or 3D simulation

Use Associativity
To allow CAD associativity

Import Coordinate Systems
Can import coordinate system from CAD

Import Work Points
Can import work points defined in CAD

Reader Mode Saves Updated File
To save CAD file at the end of update process

LI

Import Using Instances
To import part instances from CAD

Smart CAD Update
To speed up refresh of modified parts

Enclosure and Symmetry Processing
To turn ON/OFF enclosure and symmetry selections
Automatically creates named selection if turned ON

Mixed Import Resolution
To import parts with mixed dimensions

21 © 2011 ANSYS, Inc. January 8, 2012

12
113
14
15
1z
17
15
19

20

Analysis Type ) |
IUse Associativity J
Import Coordinate Systems

Import Work Points

Reader Mode Saves Updated File

Import Using Instances 7l
Smart CAD Update

Enclosure and Symmetry
Processing

For more information about
Advanced Geometry Options and
applicability, please see the
documentation under “Advanced
Geometry options”
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Gambit Reader

Legacy model from Gambit can be
imported in DesignModeler

* Reads Real (ACIS) geometry from a Gambit
database

* Does not include reading meshing
information

* Users can take the geometry in DM for
editing

* If no editing is needed the model can be
taken directly into Meshing
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g A
1

z @ Geometry "

Al Geometry Files [F.zat;” zab;" anf;" bgd;". agdt »

FE bodeler [*.fedb
IGES [Figes;"igs)

ACIS [F.zat;” zah]

AMSY'S Meutral File [*.anf)

Bladelen (" bod]

Catia [v4] [*.model;”.dlv]

Catia 5] 7. CATPart;” CAT Product]

CoCreate Modeling [*.pkg;”.bdl" ses." sda;” 2dp;® 5
Designtdodeler [*.agdhb]

[Fwentor [*apk;*.1am)

JTOpen [7jt]

bonte Carlo H-Particle [*.mcnp)
Parazalid [*.w_t:" smt_tek:™ b wmt_bin]
Fro/Engineer [*.prt*;*. azm”]

Solid Edge [*.par;”. asm;” pem;” pwd]
Solidwiorks [ SLOPRT " SLOASH)
SpacelClaim [ zcdoc)

STEF [*.atp:” step)

[Inigraphics M= [7.prt]

Al Geametry Files [*.zat;” zab;™ anf;” bod;”. agdb;” my
All Files %]
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