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Chapter Overview

In this chapter, interoperability with CAD software as well as parameters will be discussed.
A. CAD Import

. Defining Parameters in Workbench

Using the Parameter Workspace

Updating CAD Parameters

Workshop 12.1 — Parameter Management

moow

Some CAD functionality are specific to certain CAD software, so these will be designated accordingly.

* Not all CAD software have the same features so there are some differences in CAD-related
functionality which is supported in Mechanical.
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NLWNYSRA. CAD Import

Numerous Geometry Interfaces are available for commercial CAD systems:

* For the latest information on CAD geometry interfaces and supported platforms see the ANSYS
Workbench Mechanical documentation.

Geometry Interface licenses can be run in reader mode for all licenses.

Geometry Interfaces can be run in plug-in mode for the CAD software listed under “Associative”.

DesignModeler is the Workbench geometry application and supports all the functions and
capabilities listed for commercial CAD systems.

* Note the SpaceClaim Direct modeler also supports these features.

Please note, not all import capabilities described here are available with all CAD systems. Features
depend on CAD capabilities and the support provided through the CAD vendor’s API.

3 © 2015 ANSYS, Inc. February 27, 2015



NUWNYEH ... CAD Import o

Workbench geometry properties control the import of
numerous CAD items in addition to geometry: :

e Directory Name S¥Y5-5
° o a A 7 = Notes
Parameters, Coordinate Systems, Material properties, etc. 6 | Mo | |
7 = Used Licenses
T
To display geometry import properties: ? A
10 Geometry File Name
L3
. RMB > Properties, or
11 = Basic Geometry Options
12 Solid Bodies
o o
[} V > P p t j -h X 13 Surface Bodies
I ew ro e r I es (] = 14 Line Bodies
15 Parameters
Geometry Interface Availability ¥ A 18 Parémeber Rey ps
s o ! 1 R — &
AutoCAD x W 18 Mamed Selections =1
Autodesk Inventor x . : 19 Material Properties ]
- - R coomety .
E:::: z‘: : = ﬁ Lladal = 21 Analysis Type 3D ;I
Creo Parametric x 5 @ Setup 4 22 Use Associativity
Design Modeler x 6 @ Solution F 23 Import Coordinate Systems =
Gambit x 24 Import Work Points ]
7 Result r
IGES x 9 ssuls 25 Reader Mode Saves Updated File =
JT Reader x Static Structural (ANSYS) == Import Using Instances
Monte Carlo N-Particle x b 27 Smart CAD Update =
NX x ‘JLI 23 Compare Parts On Update Mo ;I
Parasolid = ‘J I > 29 Endosure and Symmetry Processing
So:?g Edgi 2] 30 Decompose Disjoint Geometry
:galczz;l);ini i 31 Mixed Import Resolution Mone LI
STEP x
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CAD Import

Import solid, surface, or line bodies:

* Assemblies with mixed solids and surfaces are OK. s | Soidsodes P~
. . o & Surface Bodies
* Select desired geometry type to filter import. = = &

* Cannot import a part with mixed solids and surfaces.

Use Associativity:

) . | I . BEM = Advanced Geometry Options|
* Allows updating CAD geometry in Mechanical without redefining e Aysis T S »
material properties, loads, supports, etc.. 15 Use Assaciativity 1=

Smart CAD Update:

* only modified components of a CAD assembly are updated. 3 Reader Mode Saves Updated File ]
3 Import Using Instances

1 Smart CAD Update =

Geometry Interface  Surface  line poqocativity S'S::;{:D L Enclosure and Symmetry Processing

ACIS (.SAT)

AUtoCAD

Autodesk Inventor
Catia va

Catia V5

Catia V6

Creo Parame stric
Design Modeler
Gambit

IGES

JT Reader

Monte Carlo N-Particle
NX

parasol lid

Solid Edge

solidworks

SpaceClaim

STEP x x
* Depends on Reader / Plug-in mode
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NUWNYEH ... CAD Import

Local Coordinate systems: = Achanced Geometry Options
14 Analysis Type 3

* Allows local CS from CAI? models to import with geometry. e Useﬂsmtw—--'*--' =
See current documentation for CAD system support. 16 Import Caordinate Systems L

Outline a

e =

=] Project

= |&3] Model

— @@ Geometry
(Ii::e':_'f:t‘:: Local Coordinate System = ?@ Part
2@ Surface Body

ACIS [.SAT) 2@ Surface Body
AutoCAD = ,,-,‘f\ Coordinate Systems
patocesk -, = Global Coordinate System
Catia V4 » = Coordinate System
Catia VS x = Coordinate System 2
et o = Coordinate System 3
Creo Parametric * L!j - T
Design Modeler * v onnections
Gambit + - Mesh
IGES
JT Reader
Monte Carlo N-
Particle
NX =
Parasolid
Solid Edge
Solidworks ¥
SpaceClaim *
STEP

* Depends on Reader / Plug-in mode
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NUWNYEH ... CAD Import

Parametric CAD dimensions can be imported into Mechanical.
* Check Parameters:

— The “Parameter Key” provides a filter. When used, only
parameters whose names contain the key will be imported
(default is “DS”).

— Note, multiple filters can be used by separating each with “;” (e.g.

NS; AB; VR).

— To import all CAD parameters leave the parameter key field
blank.

CAD parameters will appear in the Details view for the part.

'.‘.f&ﬂiﬁ? Parameters Import
ACIS (.SAT)

AutoCAD

Autodesk Inventor

Catia va

catia vs

Catia V&

creo Parametric

Design Modeler

Gambit

solid Edge
SolidWorks
SpacecClaim
STEP
* Depends on Reader / Plug-n mode
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4 = B3 eomel Optio

S Solid Bodies
6 Surface Bodies
7 Line Bodies
8 Parameters
9 Parameter Key DS

= ‘__JModel (A4)

= ,/Q Geometry
~ @ Engine Crank Shaft.ipt

r%\ ot f-t-w-\vﬂ‘ o

Details of "Engine Crank Shaft,ipt®

[+ [ Graphics Properties

| Definition

[#]| Bounding Box
[+]| Properties
Statistics
|| CAD Parameters
ds_Fillet |0.125




CAD Import

Groups defined in CAD systems can be imported as Named
Selections.
Check the “Named Selections” box:

* The Named Selection key provides a filter. When used
only groups containing the specified prefix in their name
will be imported (default is “NS”).

— Note, multiple filters can be used by separating each
with “;” (e.g. NS; AB; VR).

* To import all groups leave the named selection key field
blank.

* Imported Named Selections appear in the tree.
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11

Attributes

1z

Mamed Selections

13

Mamed Selection Key MNS

Outline

|&] Project
- g Model
=1 o%@ Geometry
= ?@ Part
23 Surface Body
2@ Surface Body
=l s Coordinate Systems
-~ Global Coordinate Systemn
=« Coordinate System
~~= Coordinate System 2
< Coordinate System 3
,/133 Connections

+ - A6 Mesh
- @ Named Selections

AT remote_edgel




CAD Import

For most CAD systems Workbench offers an alternate way of working with groups of
geometry via the Named Selection Manager in the CAD system.

* Access the NS Manager from the ANSYS menu within the CAD system.

®* Once opened the NS Manager allows groups to be created independent of the internal CAD groups.
Create, Select, Delete, etc. operations

ANSYS Named Selection Manager x|
< g
s ? . NS facel
Workbench| Named Selection | Help About
Named
Geometry Interface selections
———— - Sample menu from CAD
AutoCAD *
Autodesk Inventor
Catia V4
Catia V5
Catia V&
Creo Parame tric
Design Modeler *
Gambit g
s Createl i Select | Replacel Henamel Delete I
JT Reader *
Monte Carlo N-Particle Close Help
NX * I I
Parasolid *
Solid Edge *
Solidworks
SpaceClaim

STEP

* Depends on Reader / Plug-in mode
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CAD Import

Material Properties assigned in a CAD system can be
imported to Workbench (Engineering Data).

10 Attributes

Check “Material Properties”:

. Materials imported from CAD will appear in
“Engineering Data”

. Material assignments will match the CAD
material assignments.

Geometry Interface Material Properties

ACIS [.SAT)
AutoCAD
Autodesk Inventor
Catia V4
Catia V5
Catia V6
Creo Parametric
Design Modeler
Gambit
IGES
JT Reader
Monte Carlo N-Particle
NX
Parasolid
solid Edge
solidworks
spacecClaim
STEP
* Depends on Reader / Plug-in mode
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NLWAYSEB. Defining Parameters in Workbench

Parameters are defined in Mechanical by toggling the parameter flag on/off.

. Click in the square and a blue “P” will appear.
. Material properties are parameterized in the engineering data
application.

Properties of Outline Row 3: Structural Steel

- a B C D E

1 Property Walue Unit vt Bpa
2 T4 Dpensity 7.85E-09 tonne mm~-3  ~|[_]|[]
3 T@] Coefficient of Thermal Expansion I:I

& = '-EI Isotropic Elasticity

7 Y¥oung's Modulus 2E+11 Pa
3 Poisson's Ratio 0.3 g
a TZI Alternating Stress Mean Stress =3 Tabular |:|

13 %] Strain-Life Parameters I:l
21 T8 Tensile vield Strength 250 MPa ~ (][]
22 (Eﬁ] Compressive Yield Strength 250 MPa - D D

CAD parameters must be flagged as well to allow access in
Workbench (otherwise they are read only).
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! Example of input parameters

=l Scope

Scoping Method | Geometry Selection

Geometr

¥ 1 Face

=| efinition

Diefine By Mormal To
Type Pressure
r P Magnitude 100. Pa (ramped) I

Suppressed Mo

Details of "Equivalent Stress™

= | Scope

Geometry

= pefinmion] EXample of output parameters

Type

Equivalent {von-Mises) Stress

Display Time

End Time

=l Results

1L, 20 Fa

4749.3 FPa

T
L P | Maximurm

Information

[+ Statistics

[+ Properties

M’_ dsf__fillei

= i"CAD Parameters




WSS C. Using the Parameter Workspace

Workbench Mechanical uses the Parameter Set workspace to manage parametric data from analysis
and geometry sources.

Derived parameters and constants can be created and managed as well.

Project Schematic

% Static Structural (ANSYS)
& Engineering Data

;@j Geometry

@ Model
Qﬁ Setup
L)Ej Solution
@ Results

(52 Parameters

RIS, R N N
NISINIRIEN TS

v

Static Structural (ANSYS)

Double click or “RMB > Edit” the
“Parameter Set” to access (L ot st (70 e
parameters.
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NLWNYAH. . . Using the Parameter Workspace

Parameter information is presented in a series of tables:

® Qutline: lists all input, output or derived parameters.

* Property: lists information regarding the parameter highlighted in the outline.

|

neters: —r Table of Design Points - X
- a B C D =] - a B G D E
1 (o] Parameter MName Yalue Unit " P4 - Deformation
o P3 - Deformation Probe L
= & ‘InputParameters 1 Mame v | P1-ds_cutout v PZ - Thickness ~ Maximum X Axis Probe Zﬂ?:lmum b
3 b P1 ds_cutout s > e S
7 % P2 Tickriess 1 3 | current |s 10 7 0.00015174 / 3.135SE-05
* b  HMew input parameter ne 4 oP 1 4 P ~ 0.00016891  3.515E-05
s E-CoupkPaameterss B - s DP 2 2 6 ~  0.00018366 ' 4.1349E-05
7 pd P3 Deformation Probe Maximum X Axis 7 0.00015174 | mm & DP 3 s 4 F 7
8 pd P4 Deformation Probe 2 Maximum X Axis # 3.1355E-05 | mm *
9 pd PS Equivalent Stress Maximum 7 0.95525 MPa Tab I e Of I.J
10 pd P6 Output Parameter ~/ 0.00012038 | mm
24 pd Mew output parameter i expression el | 2
. - X
1= B ‘Charts Nirtlinaoa
13 m Parameter Parallel Chart O UuUultliiiic
14 % P. eter Parallel Chart 1 ~'_] . . .
e - . Y
-x | | Table of Design Points: allows multiple
- B
—— z met figurations to b
= s parameter conrtigurations to e
> =
3 Description d b f I 1
- prepare erore soiving
4 Ervor Message Proberties
s Expression 5 N 19y P CIlrevo
6 Usage Direct Input
7 Quantity Name Dimensionless

13
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NLWNYAH. . . Using the Parameter Workspace

To modify a parameter value one can enter a new value in the “Value” field in the Outline window
then Update/Refresh the project.

Outline: No data _ Tt X
a B C D

1 1D Parameter Name value Unit
2 = Input Parameters
3 = Bz Static Structural (A1)
4 -("p P1 | Displacement X Component F 2 qmm
s B P4 | ¥oung's Modulus 45000 MPa .24 Refresh Project # Update Project
#* f'p MNew input parameter MNew name MNew expression
7 = Output Parameters
8 1 Ei@ Static Structural (A1)
9 pd P2 | Total Deformation Maximum 7 2 mm
10 pd P3 ' Equivalent Stress Maximum 7 0.0013492 MPa
* pd Mew output parameter Mew expression

1z |  Chants T i if

Create custom parameters by entering expressions. Expressions can be created using functions or by
using already existing parameters.

6 | B P7 LY_edge 30
7 B Ps L¥_edge 30
8 % P10 Depth 35
9 b P8 Area P&*P7*1[mm™2] w_mm2
10 , S Pi acesCl) \\ Where necessary units can
* G Mew input parameter Mew name Mew expression .
& - ™ be entered using braces

(e.g 1*[mm]).
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NLWAYSH. . . Using the Parameter Workspace

Use the Table of Design Points to enter multiple values for input parameters. This allows
a number of scenarios to be predefined for study.

Table of Design Points -0
‘ a \ B c D E F
P3 -
1 Mame ¥ giéﬂ;nieoﬂeezi 5 P4N;0\;0UL|1:;;|'5 - th:!%;li-:’:ngjfcw:n = Eq;ti::slint ~ || | Exported
| Maximum
= Linits [ mm MPa i mrm i MPa
3 | | curmene | 2 | 4s000 17 o | # o
4 | | opP1 3 | 36000 |~ o Z o
s ||opz |4 | 43000 1> o 7 0
6 | | ors s | s1000 17 o Z 0
e | |

Once the DP Table is completed choose “Update All Design Points” to automate solving each
scenario. By default each scenario overwrites the previous one keeping only the output parameter
values. If you wish to retain complete solutions check the “Exported” box next to any or all rows.

7+ Update all Design Points '
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NLWAYSH. . . Using the Parameter Workspace

Example using design points: A CAD dimension has been
promoted to a WB input parameter.

* The stress in a particular region of the model is promoted as an

output parameter.

=1| CAD Parameters
[ P ds_fFillet

Jos

* The mass of the geometry has also been promoted to a parametric

output.

—

= (&3] Model {(A4)

v

=l--/&3] Solution (1\5)

A: Static Structural

Equivalent Stress
L7 ] Time: 1
[ > 11/4j2010 2:16 AM
»>

=
]| Bounding Box

=l Properties

Volume pract= 8 T

#| Definition

65.631 Max
58.38
51.128
43.877

i |

P Mass 1.8702e-005 t

=|Results

[+ Integration Point Results

36.626

— 29.374
Minimum 0.365898 MPa
- 22.123
P Maximum 65.631 MPa
- 14.872
Jofermatior 7.6203
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=A@ Geometry 4] Solution Informatio Equivalent Stress 2
o : _—— = M3 Total Deformation Type: Equivalent {von-Mises) Stress
/Q Unit: MPa




NLWAYSH. . . Using the Parameter Workspace

Outline of all Parameters

Example...

Opening the parameter workspace, the
parameters can be seen in the outline.

In the table of design points 3 new
values are added to the current CAD
parameter value.

From the top menu “Update All Design
Points” is selected.
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a B C D
1 ID Parameter Mame Yalue Unit
2 = Input Parameters
3 = E& Static Structural (A1)
4 b P1 | ds_Fillet 0.5
2 C’P P ter [ Mew name hew expre
& = Output Parameters
7 = Bzl Static Structural (A1)
3 pd P3 ﬁg’;‘(‘l‘::jen‘f SEresS= 65.631 MPa
= p? Pz ; Geometry Mass 1.8702E-0S tonne
=3 pd H lews expression

Table of Design Points

a B

C

D

P3 - Equivalent Stress

P2 - Geometry

1 Mame P1 - ds_Ffillet &~ > Maximum s Mass >
2 MPa tonne
3 - Current 0.125 7 0 ~  1.8307E-0S5
4 DP 1 0.25 7 7
s DP 2 0.375 4 7
() DP 3 0.5 7 * 3
-
p
# Update Project Resums Update all Design Points ‘ @ Return to Project
=




NLWNYAH. . . Using the Parameter Workspace

Example... [ Tableof Design Paints

A B C D

The progress of the updates is reflected in the 1 Mame ¥ | P1-ds_filet > | P3-EquivalentStr... ¥ | P2-Geome... ¥
2 MPa onne
ta b I e. 3 Current | 0.125 67.971 1 .330':5-05
4 |opP1 0.25 72.212 1.8439E-05
With updates complete various charts can be e O 4 e

created to investigate the data.

11 |5 charts [ Paramerer chart 1 > 7 x
12 [ Parameter Chart 2 _—
T Ll
13 |~ Parameter Chart 1 = IZ |72 1
| > |71
=
Rl X E |70 |
B =
= |g0
1 Property Value ‘:
> BRI e e » |68
£
Exclude Current Design 0 |67
E 5 a H
point B, Stress vs Fillet
4 X-Axis {(Bottom) P1 - ds_fillet B T .
5 X-fixis (Top) i S |65 RadIUS
w
6 ¥-fxis (Left) P3 - Equivalent Stres... = | il .
o
7 ¥-Axis (Right) ||| WP
63
0.15 0.2 0.25 0.3 0.35 0a 0.45 05
P1 - ds fillet

18 © 2015 ANSYS, Inc. February 27, 2015



NLWAYSH. . . Using the Parameter Workspace

Additional processing in the parameter workspace:

Parameter Parallel Chart shows configuration of all parameters per DP

File Yiew Tools Units Help [o-
l__]New Zopen... =l Save (& Save K{/;
Tﬂ'ﬂ—ﬁﬂ_&zﬁmef zicom— t{v,",i = Each XY intersecftion provides a shapshot of all
arameters FParallel ar al 1 .
L lod paamatrschar | [ parameters for ajparticular DP
u Parameters Chart P1 vs 7 B
|of Desian Points vs 2
4 >
Horizontal colored lines =
- . & ’K”—"’_’H—a
represent design points. /Dio
Vertical (Y) lines W a———] -
represent parameters 45 . .

(P1, P2, etc.).
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NLWAYSH. . . Using the Parameter Workspace

By highlighting parameters, different chart configurations can be selected.

20

2

olbox S @l Cutline of All Parameters

With P1 highlighted notice the chart options are with E e

respect to th is pa ra mete r. @ Parameters Parallel Chart (all

[ parameters Chart
l&/d Parameters Chart P1 ws ?
After selecting (double click) the desired chart to s Desian Points Vs 7

configure the display.

1 10

= T T
3 B Pl

L r: o

*

C’p Mew input paramr

X
a5
- X
B 4
E
1 Property Yalue E
2 2 Parameter Chart: General N
3 Exclude Current Design point D é .
4 %-Axis {(Bottom) P1 - ds_cutout - =
=
S X-Axis (Top) - 5
‘vEﬂ 25
6 Y¥-Axis {Left) P3 - Total Deformation Maxinmum - 5
]
7 o gty = % .
=
™
2
1.5
1
= 5 55 6 6.5 7 75 8
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NLWAYSH. . . Using the Parameter Workspace

As charts are created they are stored in the outline
window and can be retrieved by highlighting them.

e Using a RMB in various areas of the chart users
can “Edit Properties . . .” to control colors, styles,

parameter

—TETT

1z

|~ Parameter Chart 2

13

Ll _Barameter Chart 1

symbols, interpolation type, etc.

e Legend, line display, background, etc..

1.86 |

Edit Properties .

o g s

|

ymetry Mass (,10-%) [tonr
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\
W N =

xX
a8 B
1 Property Yalue
E - vt |
3 Label Slhlei
4 Is Included in Legend ]
s Display As Line =1
& -
7 Smoothed Edges =]
s Line Style Solid =1
9 Symbol Style Rectangle __:_]
M Fill Style Mone =
Line wWidth 3
é;;‘;\i:ol Size 7 |
Line Colors _:_l
14 Fill Colors d
15 Symbol Outline Colors lJ;]
16 MNumber of Color Bands g a |
17 Show Linear Interpolation of 7

Lines




D. Updating CAD Parameters (From CAD)

Update From CAD (Project Schematic):

* After modifying the geometry in the CAD system, RMB the “Geometry” cell and “Update From
CAD”. This will update the Mechanical geometry to match the CAD system.

v A v
- & v
¥ Geometry 8 77 Static Structural W Geometry 1 a
4 | X Geometry v 2 & EngineeringData v 2 [ geometry J 0} Edit Geometry
Geometry 3 X Geometry vV 4 Geometry Replace Geometry
4§ Model 7 4 =3 Duplicate
5 @ sety 2 f
M E 4 Transfer Data From N
6 | g i 7
Solution 4 Transfer Data To Ney
7 @ Results 4 F  Updat;
7 pdate
Static Structural 7 Update From CAD
Refresh
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NWSYSH. . . Updating CAD Parameters (From WB)

23

e Update from Workbench:

e Make sure CAD parameter is promoted in Mechanical.
e Modify parameter value in WB Parameter Set.

Outline: Mo data

=L CAD Parameters

P [ds_Fillet

|o.125

e Refresh: causes CAD and Mechanical geometry to match new parameter values.

e Update: causes CAD and Mechanical geometry to update and remesh.

© 2015 ANSYS, Inc.

= Oubrnk Parameters
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A e
1 j(5] | Parameter Name Value
2 = Input Parameters
3 = E& Static Structural (B1) |
4 b Pl |E_Overall 10.25
e f’p ) Mew input parameter MNew name MNew expression
A

HIE

nl s w N~y
H&

A

v
1
2

Geometry " 4

Geometry

Static Structural
Engineering Data 7

Geometry v’ 4

i

6 QE} Solutior]
7 @ Results
> 8 |[pd Parame

Static 5

pln bW N -

I & Model =

20 Edit..

=3 Duplicate

. llndate

Transfer Data From New

Transfer Data To Mew

| .= Refresh

Reset

[pd Parameter Set

E’__E Rename

Properties

e Generated Data




E. Workshop 12.1

e Workshop 12.1 — Parameter Management

e Goal:
Use the Workbench Parameter Workspace to setup multiple scenarios to explore
structural responses in the bracket shown. Material thickness will be varied in the
gusset with the bracket thickness held constant then the process will be reversed.
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