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DesignModeler

What will you learn from this presentation

* Direct Modeling Vs History based modeling
* Process for preprocessing using ANSYS tools
* What is ANSYS DesignModeler

* How to launch DesignModeler?

* DesignModeler interface

2 © 2011 ANSYS, Inc. January 8, 2012 Release 14.0



Modeling Methods

Feature/History based Modeling Direct Modeling
d CAD like approach to create new models [ Import models from CAD and perform
with sketch-to-3D operations various geometric operations to prepare

it for meshing
O OR
O Locally parametric
1 Import models from CAD and perform

various geometric operations to prepare 0 More flexibility to make unplanned and
it for meshing local changes
_ — No features + no constraints = no
d  Fully parametric regeneration failures
— Captures engineering intent — Easy to edit “dumb” neutral files
— Supports native CAD parameters — Easy to repair, prepare and optimize models
— Drives changes by changing a few parameters for analysis

in an automated way 0 Analvsis f q
NalysIs Tocuse

[ Feature tree — Custom tools to repair, prepare and optimize
— Maintains history of all features models for analysis

O Analysis focused O  GAMBIT (legacy ANSYS product), ANSYS
— Custom tools to repair, prepare and optimize SCDM

models for analysis

(d  ANSYS DesignModeler

3 © 2011 ANSYS, Inc. January 8, 2012 Release 14.0



Preprocessing Workflow

Geometry Creation

g e:rr:t?ct)?s Meshing Solver
Geometry Import P
[ Sketches and :,l \ ( Meshi -
eiches an esning
= Planes 3D Operations } —> Methoda ] 1 kG -
. J
o ) z @ Geometry
( Boolean, Body Hybrld Mesh: Tet,
=) 3D Operations Operations, Spli, Rl Bamide ) 3 @ Mesh
J etc
( ) 4 @ setup
Extrude, Revolve, Hexa Domlngnt, — :
Sweep, etc 4 Sweep meshing 5 &El Soluton
Geometry \ J
Cleanup and ™ Assombly | 6 @ Results
w Repair Meshing :
Geometry Import \ Fluid Flow
Options :
/ értomatlc Y Global Mesh
w eanup .
Direct CAD/Bi- / - Settings )
Directional CAD M c . - N
J erge, c.onnect,
Projection, Flow t> LOSCeatl'[I?]/IgeSSh
1 Volume
Parasolid Kernel Exracion, stc
Sizing,
Body/Sphere of
Influence, Match
Control, etc

4

© 2011 ANSYS, Inc.

January 8, 2012

W'
W

of] |

oy

Release 14.0



Launching DesignModeler

From Component Systems From Analysis Systems
Ex: Geometry, Mesh Ex: Fluid Flow (Fluent), Fluid Flow (CFX)
(i} Unsaved Project - Workbench 74} Unsaved Project - Workbench hi
1 B
g g g File  Wiew  Tools  Units  Help :
File  Wiew  Tools Units  Help : jN = HS ﬂg - [9 Geometry 2,
5 N =1 ] Ew | pen... ave E
- _New 5 Open.. lml Save |3 sS4 — 3 @ Mesh 7
-x [ -x [ :
g : E : | / 4 @' Setup E o4
| @ Analysis Systems = Analysis Systems = - =
| | 5 - 5 L‘?EI Siolution N
El Caomponent Syskems () Electric (ANSYS) 6 @ =
= 24 ladecen | - . I Explicit Dynamics (ANSYS) Results T 4
W | E— % Fiid Flow (CFA) Fluid Flow (FLUENT)
A ——— Fluid Flow (FLUENT)
@ Enginesting Data / z Q Geometry 2 (& \ -
¥ oOE 4 i
fi Explicit Cynarnics (L3-DYN& Ex & Harmonic Response (AN 1 B
. Geomekry s
E E:i-ll_llt:r-.ﬁ'lement Modzier \ 2 @ Geometry ? .
=
% Eeametry = 3 §@ Mesh 7 4
; 4 Sty F
Mechanical Model > - Q Geometry T @. p . o
|§@ Mesh s @ v — 5 @ salution F o4
es g .
4 6 @ Resuls F o4
Mesh
Fluid Flow

DesignModeler cannot be launched in a standalone mode, it can be only launched within
Workbench as shown in the above example

5 © 2011 ANSYS, Inc. January 8, 2012 Release 14.0



FISRY Set up Working Units

Unit selection menu pops up immediately after
DM launches

Always use project unit : Project units set in
Workbench will be used

Always use selected unit : Unit selected from
the panel will be used

Enable large model support : enable this to
create large models within a bounding box of
1000 cubic km.

AMSYS Workbench
Select de=ired length unit:

{* Meter (" Foot
{" Centimeter (" Inch
" Millimeter

(" MWicrometer

| Always use project unit
| Always uze selected unit

| Enable large model =upport

OE.

9 DM will no longer show the Units pop up panel in subsequent DM sessions if ‘Always
* . use project unit ‘or ‘Always use selected unit’is chosen.

* _ Units cannot be changed mid-session
6 © 2011 ANSYS, Inc. January 8, 2012
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DesignModeler Interface

G A: Geometry - DesignMadeler

SIEIEN

J File Create Concept Tools View Help

Toolbars (| c5&@ @] o0 i st - RREE - S+ QQRAEQ SR+ 6 @

|- M- £~ A~ A A A A7

VZPlane - s | Mone - |J =} Generate WP hare Topology  [5)Parameters “ BEdrude GRRevolve B Sweep & Skin/Loft

@ Thin/Surface @ Blend v & Chamfer 4 Point

Tree Outline 7 WGraphics
=@ A Geometry
3b XVPlane
iy P ZXPlane
<y ¥ZPlane
o[ Importl
I Booleanl
3t Planed
% BodyOp3
)-8 1 Part, 1 Body
L., @ BWB-2005

Tree Outline

Mode Tabs ||z voseins

1

Volume

Surface Area | ..
Faces 141
. 9 Edges 350
Details View Vemtes T

0.00

43.00 90,00 (ft)

2230

67.50

Graphics
Window

X

Model view [ Print Preview |

| r
g & Ready ! !\Nosaamon

|Fm . )

Status/Info Bar

Entity Details Bar

7 © 2011 ANSYS, Inc. January 8, 2012
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W' Basic Mouse Controls

°* LMB
— Geometry selection
— <CTRL> + LMB adds/removes selected entities

— Hold LMB and sweep cursor = continuous selection

* MMB
— Rotate
— Shift + MMB : Zoom
— Ctrl + MMB : Pan

[
* RMB @

— Box Zoom

A
1

— Opens context menus

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



NWS'CH Selection Toolbar
Select: *[23 T?,g* @ @@ [::T_’_]"

‘Box Select’

e To use Box Selection select ‘Box Select’ from the
toolbar

;- | Select Mode —

* To select multiple entities, drag the mouse to
create a box enclosing the entities

;- | Select single entity
I%

4

Select multiple entities

=7

Select Points Drag from left to right to

Select Edges select the entities, completely

enclosed in the box

=] |

Select Faces Filters

@® | Select Bodies

—

w-| Extend Selection for multiple

entities — =

1 Extend to Adjacent Drag from right to left to

& Extend to Limits select the entities, completely

Qf;."" Flood Elends
HFH

] Flood Area

and partially enclosed in the
box

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
. |
Selection |
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
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View Toolbar & Hot Keys

S 8 HE R Qe

+ e I

* View Toolbar: Various View Manipulation options are available in View Toolbar

Rotate, Pan, Zoom

Box Zoom, Fit Model to Screen, Magnifier Window

Previous View, Next View, Set Iso View

Display Plane, Display Model, Display Points, Look at

* Hot Keys: Hot Keys or Shortcut Keys can help in performing several operations

quickly

Ctrl-Z: Undo (sketching mode only)
Ctrl-Y: Redo (sketching mode only)
Ctrl-A: Select All

Ctrl-C: Copy (sketching mode only)
Ctrl-X: Cut (sketching mode only)
Ctrl-V: Paste (sketching mode only)
Ctrl-P: Toggle Point selection filter

10 © 2011 ANSYS, Inc. January 8, 2012

*  Ctrl-E: Toggle Edge selection filter
*  Ctrl-F: Toggle Face selection filter
* Ctrl-B: Toggle Body selection filter
*  F3:Apply

* F4: Cancel

* F6: Toggle display
(shaded+edges/shaded/wireframe)

> F7: Zoom to Fit Release 14.0



Graphics Option Toolbar

11

| R /61' A‘r A‘r A‘r A‘r

[ By Connection

M Black

A7l Free Edges - 0 face - Blue

/~| Single Edges - 1 face - Red
/4| Double Edges - 2 faces - Black
/A~ Triple Edges - 3 faces - Pink

47| Multiple Edges - 4 faces or more -

i Hide Multiple

i~} Edge Coloring - B ¥
IR By Body Color |

Thick Multiple

A Show Multiple
2L Thick Multiple

Hide all but Single
Edges

© 2011 ANSYS, Inc. January 8, 2012
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AASEH Tree Outline

- .;QI A Geametry

+ fﬂ. 2¥Plane

fﬂl. ZaPlane
Y2 Plane

v Extrudel
_;E*H Revalvel

7= Flaned
fﬁ BodvOpl

_,r@ Torusl

Default Planes

Contextual menu upon

RMB click

P Look at
I, Show Dependencies

db Rename

%4, Edit Selections

Sequential list
of Geometry
Operations

Insert

- fﬁ 4 Parts, 4 Bodies

_ @ Sold
. 1 Salid
. @ Salid

List of parts
created

. [ Solid

12 © 2011 ANSYS, Inc.
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Suppress

Insert can be used to
add operations
anywhere in the tree

Suppress can be

Suppress & All Below

I, Show Dependencies

> Delete

'.j Generake

alb Rename

':;:' Hide Bady

@ Hide All Other Bodies
Suppress Body

= j Generate

alb Rename

used to deactivate a
selected operation

Delete can be used
to delete a selected
operation

It is recommended to
Suppress an operation
instead of deleting it

It helps the user with the
option of unsuppressing
it if needed in the future

Release 14.0



LUSEH Details View

e Details of Feature operations selected in Tree outline are displayed
e Input the details for new Feature operations to be performed

e Edit details of existing Feature operations if needed

Details View of new FRREREY e —
A Details View of Details View of existing Feature through
performed existing Feature Edit Selections option
Details Yisw Details Wiew = «E w Details Yigw
- Details of Extrude1 =I| Details of Extrudel + M 1 Part, 1 % Edit Selections -I| Details of Extrudel
Extrude Extrudel Extrude Futrudel Insert 4 Extrude Extrudel
Base Object Sketchl Base Object Sketchi Suppress Ease Ohjeck Apply | Cancel
peration Add Material LW A1 1N 0] e (1 B E LI Suppress & All Below Operation Add Material
Direction VYeckar Mone (Kormal) Direction Weckor Mone {Mormal) o =t Domondon LCirection Wectar Mone (Mormal)
Direction Marmial e T e 4, Show Dependencies Direction Morrnal
Extent Type Fixed Extent Tvpe Fixed 7 Delete Extent Tvpe Fixed
FO1, Depth (=00 |1m FO1, Depth(»0) [1m =} Gererate FD1, Depth (=00 [1m
&s Thinfsurface? Mo As ThinfSurface? Mo dlb Rename As ThinjSurface? Mo
Merge Topology? e Merge Topalogy? Yes Merge Topology? Yies
Specify details for Gray colored details of All details of previously created feature
feature creation previously created can be modified
feature cannot be
modified

13 © 2011 ANSYS, Inc. January 8, 2012 Release 14.0



Status/Info Bar

Fluid/Solid Solid

0.000

2.500

5.000

Faces a0
Edges 168
Vertices 94 1

7.500

v
10.000 {m) z A

Model Wiew | Prink Previgw I

{9 Ready I

Mo Selection

®
.
| T
| -

Status/Info Bar
- Displays Status of geometry model
- Displays dynamic instructions

- EX [ o]

| 'j Extrude Creation -- Click the Generate butkon to complete the extrode

14 © 2011 ANSYS, Inc. January 8, 2012

Units Display Bar
- Displays Unit used in
current project

Entity Details Bar

- Displays details of entity selected in
Graphics Window or Tree Outline.

EX: |1 Face: Area = 100 m*

Release 14.0



Workshop 1 — DesignModeler Basics

* Workshops are contained within the
DesignModeler_R14.0 folder supplied. ANSYS

* Several Workshops require supporting
files which can be found in the Input-Files
Folder.

* Pre-completed projects for each
Workshop are supplied in the Completed-
Workshops folder for your convenience.

4 DesignModeler_R14.0
Lectures
4 Workshops

Completed-Workshops

Input-Files
£s] DM-Intro_14.0_W5S-01_DesignModeler_Basics.ppte
hﬂ DM-Intro_14.0_WS5-02_Sketching.pptx
£s] DM-Intro_14.0_WS-03_Modeling. pptx
hﬂ DM-Intro_14.0_W5-04a_Geometry_Cleanup_and_Repair.pptx ‘)\
(1] DM-Intro_14.0_WS-04b_Beam_and_Shell_Modeling.pptx " — —" " 2 %
hﬂ DM-Intro_14.0_W5-05a_Applications_Mixing_Tank.pptx
@1 DM-Intro_14.0_W5-05b_Applications_Pulley.pptx

2,500 7.500
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Appendix

Contents

* Mouse Control

* Menu Toolbar

* Feature Operation Toolbar
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WSS Details on Mouse Control

Rotate Behavior (LMB): <
® Cursor outside center: (&>
Rotation about Z view
* Cursor near center of graphics screen : N
Free rotations

® Cursor near edge of graphics screen : &
Rotations about X (top/bottom) or

Y (left/right) axes

* While in Rotate, Pan, or Zoom mode:

— Left click on model: resets center of view
and rotation at cursor location (identified by
red dot)

— Left click in open area re-centers model and
rotation center to Centroid

17 © 2011 ANSYS, Inc. January 8, 2012 Release 14.0



WSS Menu Toolbar

File Create Concept Tools  Wiew

I - | I
%) Refresh Inpuit H= New Plane * Lines From Points shaded Exterior and Edges
£ Start Over B p ¢4 Lines From Sketches |G Unfreeze Shaded Exterior
[ Load DesignModeler Database. .. Extrude ) '
[ save Project ke D Lines From Edges G Named Selection W|refr§me .
& Export Revolve ¥, 30 Curve B atribte Graphics Cptions
@) Attach to Active CAD Geometry & Sweep "~ spit Edges & Mid-Surface Frozen Body Transparency
& Import Extarnal Geometry File, . 8’ SkinfLaft © Surfaces From Edges Edge Joints

S, Write Script: Sketchies) of Active Plane
% Run Script

[ auto-save Mow
Restore Auto-save Fle

Recent Imports

Close DesignModeler

B Thin/surface
@ Fixed Radius Blend

& variable Radius Blend

@ Chamfer

Pattern
Elfﬁ Body Operation

18 © 2011 ANSYS, Inc.

4 Face Delete

% Edge Delete

€ Poirt

Prirnitives

&2 Surfaces From Sketchey
&0 Surfaces From Faces
Cross Section

January 8, 2012

@ Enclosure

Pl Face Spit

4 Symmetry
E Fil

BB solid Extension (Bata)
#a Merge

28 Connect

& Projection

Repair

Analysis Tools

Parameters
Electronics

Addins...
W Options...

Cross Secton Alignments
Cross Section Solids

v Ruler
v Triad

Outline
Wincones

Release 14.0




Feature Operation Toolbar

19

EEstrude @arevolve @ Sweep 4 skinfloft  [EThin/Swface  @eBlend ~ @ Chamfer @ Point  [Z5]Parameters

Details YWigw U Farameter Manager
. . . -|| Details of Cylinderl Cyl_rad = 0.5
° Add/mOdIfy SOlId bOdleS Cylinder Cylinder1 Cyl Height = 2
Base Plane ¥iPlane
 Option to parameterize Gperation Add Materia
Crrigin Definition Coordinates

FD3, Crigin ¥ Coordinate |0 m
FD4, Crigin ¥ Coordinate |0 m
FDS, Crigin 2 Coordinate [0 m
Axis Definition Componenks
FD&, Axis & Camponent [0 m

FO7, .ﬂ.xi_s ' CumEcunent 0m

D FDi§, Axis 2 Companent |2 m
D FD10, Radius (=0) 0.5m
* Plane Toolbar List of List of
Planes Sketches

- Create new plane and new sketch |

- List of Planes and sketches XfPlane » b | Sketcht - ¥
| |

Create Create

New New

Plane Sketch

© 2011 ANSYS, Inc. January 8, 2012
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