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Preprocessing Workflow

Geometry Creation
Geometry )
. Meshing Solver
Operations
Geometry Import

<l \
( Sketches and | f Meshing
/ :>\ Planes =>[ =ROpeatayS ] g Methods ]

-
1 Fluid Flow (CFx)
J
( ) 2 Geometr v
— 3D Operations Operations, Spli, RS T 2 @ Mesh v
etc
( ) 4 @ setp &,
Extrude, Revolve, Hexa Domlnent, — -
Sweep, etc r Sweep meshing S @3 Solution 7
Geometry \ J
Cleanup and (™ Assembly 6 @ Results F
Repair =) Meshing .
Geometry Import . ) Fluid Flo
Options r ) r
é:ﬂomatlc - Global Mesh
eanup .
Direct CAD/Bi- S = . Settings
Directional CAD 4 ” - A
erge, connect,
Projection, Flow t> LOSCB:[|tI|V|eSh
I Volume ettings
Parasolid Kernel R —
Sizing,
Body/Sphere of
Influence, Match
Control, etc
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What is DesignModeler?

. Sketching Modeling

Overview

* DesignModeler is a parametric
feature-based solid modeler

* Designed so that you can intuitively
and quickly begin drawing 2D
sketches, modeling 3D parts, or
importing CAD models for
engineering analysis preprocessing.

Application Fundamentals

* Two basic modes of operation for CAD Import &
geometry creation. Cleanup

— 2D Sketching
— 3D Modeling

* Dedicated tools for import & clean-
up.

5 © 2011 ANSYS, Inc. March 5, 2012 Release 14.0



Launching DesignModeler

From Analysis Systems

Eg: Fluid Flow (Fluent), Fluid Flow (CFX)

- B

U

8l == Fluid Flow (CFX)
2 | @ Geometry 7
3 @@ Mesh T

E Analysis Systems

4 @ Setup

B4 DesignAssessment
Electric

i Explicit Dynamics
@ Fluid Flow- BlowMaolding (PZLYFLOW)
(5 Fluid Flow - Bxtrusion (PgYFLOW)

Fcq Fluid Flow (CFX)
] Fluid Flaw (FLUENT)

5 Harmonic Response
EY HydrodynamicDiffradion
@g Hydrodynamic Time Response

ﬂ IC Engine

5 Solution
6 @ Results
Fluid Flow (CFX)

- c

| ol | el e
[ [ [ [

a FlodFl [F'GLYFLDM'N s8l = Fluid Flow (FLUENT)
(S Fluid Flow 2 @ Geometry =z

From Component Systems

Eg: Geometry, Mesh

Analysis Systems

3 @ Mesh

4 @ Setup
5 Solution

6 @ Results

Fluid Flow (FLUENT)

ogll | gl | eg)

n[:l'.

b [ [ [

E Component Systems

& AUTODYN

ﬁ BladeGen

Wy CFX

& Engineering Data

i Explicit Dynamics {L5-DYNA Export)
¥ External Connection

External Data

(7@ Finite ElementModeler

EY FLUENT

@ Geometn
@ Icepak

J\ Mechanical APDL
@8 Mechanical Mode

[ Microsoft Office Bxcel

- A

2 9 Geametry 7

Geomekry

E

-
1
2 9 Geometry 2 P

3 @ Mesh =

Mesh

F |

6

* ANSYS DesignModeler is launched within Workbench

* Double click Geometry in the System or right click and select

Edit

© 2011 ANSYS, Inc.

March 5, 2012
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WSS Units

7

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.

* Units cannot be changed mid-session.

© 2011 ANSYS, Inc. March 5, 2012

ANSYS Workbench

Select desired length unit:

= Meter " Foot
- Centimeter " Inch
- Millimeter
- Micrometer

' Always use project unit
. Always use selected unit
' Enable large model support

Ok

=
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DesignModeler Interface

Toolbars

Tree Outline

Mode Tabs

&%) A: Geometry - DesignModeler

File Create Concept Tools View Help

AEHB| @ || Dindo Gredo |[Select[ k> RRRR @~ ||S ¢ QARAQEQ 5|+ (6l |

W~ DOy A~ Aiv A A~ A~ X 7

5.4 *‘ None

v 8 JL_’/i Generate ®Share Topology Palrgmeters ,‘ngi_g_(_t_[gde #Revolve SSweep & Skin/Loft

_ XYPlane

v int

[Tree Outline afl -
=8 A: Geometry
-y 3= XYPlane
-y 3 ZXPlane
-y YZPlane
-/[18 Import1
B RepairHolel
-/l RepairSharpAngle2

~H RepairEdge3
-[18 Import2
-y Planed /

= Plane5 o 4
/8 BodyOp1 p
i@ BodyOp2 i o -
=% 1 Part, 1 Body i

-y @ Solid

Sketching Modeling ‘\ -

Details View

=l

Details of BodyOp2

Body Operation

BodyOpé

Details View

Type

Sew

Bodies

3

Create Solids?

Yes

Tolerance

Normal

Merge Bodies

Yes

Graphics
Window Y

0.00

Model View I Print Preview

500.00

250.00

750.00

1000.00 (mm)

Status/Info Bar

g Ready

I‘l Edge: Length = 45.962 mm

iMiIIimeterr> FA

8 © 2011 ANSYS, Inc.

March 5, 2012

Entity Details Bar

Units Display Bar
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WSS Tree Outline

Working with the Tree Outline
* Starts with three default Planes
- XY, ZX & YZ
— Sketches created on Planes

* Modeling Operations listed
sequentially (Feature History)

* Bodies/Parts listed beneath
Modeling Operations

* The Tree Outline can used to
access, modify or delete modeling
operations or sketches created at
any point in the model history.

9 © 2011 ANSYS, Inc. March 5, 2012

Tree Outline

=&l B: Geometry

= _;;;. XYPlane
@ Sketchl

....... s ZXPlane

....... = YZPlane

N

=W Extrudel
-y Sketchl

------- 68 Revolvel

------- <= Planed

....... @ Spherel

U

I':'I----.,.rfii 2 Parts, 2 Bodies
-y @ Solid
-, @ Solid

—

Sketching Modeling |

Default Planes

Sequential list
of Modeling
Operations

List of
bodies/parts

created
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WSS Tree Outline

Context Menus %, Edit Selections
] 1Al . . Insert
* Right clicking on any feature in the Tree Outline
Tree Outline opens context sensitive | =-./@l B: Geometry ~ |#? Lookat
menus. |_:_|-f3"*‘ XYPlane Suppress
g2 Sketchl |[@) Suppress & All Below
------- = ZXPlane )
i =%, Show Dependencies
* Examples, | »*= YZPlane h ’
— Insert can be used to add = A ge'emt
operations anywhere in the tree v Sketchl| 3 o=
— Suppress can be used to deactivate | <88 Revolvel
a selected operation (canbe | v Z :'a;341
reactivated) @ | v = Pnere _
I'_—'I----.,:ﬁ 2 Parts, 2 Bodies
— Delete can be u:c,ed to delete a ey @ @ Hide Body
selected operation (cannot be ., @ Solid— | @ Hide All Other Bodies
reactivated _ Bl S Bod
) Sketching | Modeling uppress Body
=f Generate
db Rename
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NWSCSHE Details View

11

Working with the Details View

* Feature inputs are listed in the
Details View

* The second column contains user
input values or selections.

* Activate each box by clicking

* Boxes requiring entity selection
(Sketch, Geometry etc) will display
Apply/Cancel when activated

Apply |Car1ce| |

* Yellow boxes indicate that input is

required (numeric or selection input).

Geometry Mot selected

© 2011 ANSYS, Inc. March 5, 2012

Details View
-/ Details of Extrudel
xtrude xtrudel

Geometry Sketchl
Operation Add Material
Direction Vector Mone (Normal)
Direction MNormal
Extent Type Fixed

FD1, Depth (>0) |1 m
As Thin/Surface? MNo
Merge Topology? |Yes
- Geometry Selection: 1
Sketch Sketchl

Release 14.0



NWSCSHE Details View

Working with the Details View

* Select an existing feature to edit its
details

e Sketchl

* Gray colored details of previously
created feature cannot be modified

* To enable editing of all details right
click on the feature in the Tree
Outline and select Edit Selections.

aaﬂ

%, Edit Selections

Insert »

* All details of previously created
feature can be modified

12 © 2011 ANSYS, Inc. March 5, 2012

Details View n
-I| Details of Extrudel
Extrude Extrudel
Geometry Sketchl
Operation Add Material
Direction Vector Mone (Mormal)
Direction Mormal
Extent Type Fixed
FD1, D¢ Details View 3
iﬁ;gﬁx - Details of Extrudel
Extrude Extrudel
-/| Geometry|
Sketch Apply | Cancel |
Operation Add Material
Direction Vector Mone (Mormal)
Direction Mormal
Extent Type Fixed
FD1, Depth (>0} |1 m
As Thin/Surface? Mo
Merge Topology? | Yes
Geometry Selection: 1
Sketch Sketchl
Release 14.0




Status/Info Bar

i
0.000 0,800 () z/I\ y
0.400
Model View | Print Preview
[ @ Ready , |[No selection ' ||Me32r o Do
4 .
Units Display Bar
Status/Info Bar - Displays Unit used in
- Displays Status of geometry model current project

Displays dynamic instructions

- EQ: | @ Ready

Entity Details Bar

 Box Creation -- Select a point and diagonal or two points to define the box

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

= Eg: 1 Edge:Length=1m

13 © 2011 ANSYS, Inc. March 5, 2012 Release 14.0



Toolbars: Selection Modes

Select: *y Tiw ™ @ e~

Entity Selection Mode

i

Tir

1 EIEIE] G

)
1

New Selection
Single Select
Box Select
Select Points
Select Edges
Select Faces
Select Bodies

Extend Selection for multiple
entities —

& Extend to Adjacent
& Extend to Limits
& Flood Blends

& Flood Area
Extend to Instances

14 © 2011 ANSYS, Inc. March 5, 2012

Example — Box Select

* Drag from left to right to select the
entities, completely enclosed in the
box

* Drag from right to left to select the

entities, completely and partially
enclosed in the box

Release 14.0



WSS Toolbars: View Controls

S G E e EQ a5 e D

View Options

| * Rotate

| ¢ Pan

@| * Zoom

| ¢« BoxZoom

* Fit Model to Screen
* Magnifier Window
@, & |* Flip View Back/Forwards
52| ¢ Setlso View

4| * Display Plane

®| ¢ Display Model

+ | * Display Points

i3 ¢ Look At

15 © 2011 ANSYS, Inc. March 5, 2012

Example — Look At

.

* Snaps view to active plane normal

Example — Rotate

* In Rotate, Pan or
Zoom mode left click
on geometry to set
rotation origin (red
dot)

Release 14.0




Toolbars: Display Controls

W~ ([~ A~ A~ A~ A~ A~ A 7

Edge Display Options

D]"" I:l:lv

Il By Body Color Il By Body Color
[[] By Connection Bl By Thickness
[0 Black

A~ |* Free Edges - 0 face - Blue
/v |* Single Edges - 1 face - Red
#~|e Double Edges - 2 faces - Black

A~ |* Triple Edges - 3 faces - Pink
/| Multiple Edges (>3) -
x
o

|* Display Edge Direction | £~

* Display Vertices 2 Hide Double
/2 Show Double

2~ Thick Double

16 © 2011 ANSYS, Inc. March 5, 2012 Release 14.0



WSS Basic Mouse Controls

Left Mouse Button (LMB)
* Geometry selection

— <CTRL> + LMB adds/removes
selected entities

— Hold LMB and sweep cursor =
continuous selection

* Middle Mouse Button (MMB)
— Rotate
— Shift + MMB : Zoom
— Ctrl + MMB : Pan
* Right Mouse Button (RMB)
— Box Zoom

— Opens context menus

17 © 2011 ANSYS, Inc. March 5, 2012 Release 14.0



Hot Keys

18

* Hot Keys: Hot Keys can help in performing operations quickly

Ctrl-Z/Y: Undo/Redo (sketching mode only)

Ctrl-A: Select All

Ctrl-C/X/V: Copy/Cut/Paste (sketching mode only)
Ctrl-P/E/F/B: Toggle Point/Edge/Face/Body selection filter
F3: Apply

F5: Generate

F6: Display (Shaded/Shaded+Edges/Wireframe)

* Full list in Appendix

© 2011 ANSYS, Inc. March 5, 2012
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Workshop 1 — DesignModeler Basics

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

* Some Workshops require supporting files
(found in the Input-Files Folder).

* Pre-completed Workshops are supplied in
the Completed-Workshops folder for your

convenience.
a DesignModeler_R14.0
Lectures

4 Workshops

NN N N I B B Y

Completed-Workshops

Input-Files
DM-Intro_14.0_WS-01_DesignModeler_Basics.pdf
DM-Intro_14.0_WS-02_Sketching.pdf
DM-Intro_14.0_WS-03_Modeling.pdf

DM-Intro_14.0 WS-04a_Geometry_Cleanup_and_Repair.pdf
DM-Intro_14.0_WS-04b_Beam_and_Shell_Maodeling.pdf
DM-Intro_14.0 WS-05a_Applications_Mixing_Tank.pdf
DM-Intro_14.0_W5-05b_Applications_Auto_Aero.pdf
DM-Intro_14.0_WS-05c_Applications_Chamber.pdf
DM-Intro_14.0 WS-05d_Applications_Bracket.pdf
DM-Intro_14.0_WS-05e_Applications_Pulley.pdf

19 © 2011 ANSYS, Inc. March 5, 2012
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Appendix

Contents

* Hot Keys

* Mouse Control

* Menu Toolbar

* Feature Operation Toolbar
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Hot Keys

21

* Escape: equivalent to New Selection (if button is not
grayed out; also accessible via the Selection Toolbar

® Ctrl+A: selects three Body Types: Solid, Surface, and Line

® Ctrl+B: equivalent to Selection Filter: Bodies (also
accessible via the Selection Toolbar)

® Ctrl+C: equivalent to Copy (Sketching mode only; also
accessible via the Modify Toolbox)

® Ctrl+E: equivalent to Selection Filter: Edges (also
accessible via the Selection Toolbar)

® Ctrl+F: equivalent to Selection Filter: Faces (also
accessible via the Selection Toolbar)

® Ctrl+N: equivalent to Start Over option (also accessible
via the File Menu)

® Ctrl+0: equivalent to Load DesignModeler Database
option (also accessible via the File Menu)

® Ctrl+P: equivalent to Selection Filter: Points (also
accessible via the Selection Toolbar)

® Ctrl+S: equivalent to Save Project option (also accessible
via the File Menu)

® Ctrl+V: equivalent to Paste (Sketching Mode only; also
accessible via the Modify Toolbox)

© 2011 ANSYS, Inc. March 5, 2012

Ctrl+X: equivalent to Cut (Sketching Mode only; also
accessible via the Modify Toolbox)

Ctrl+Y: equivalent to Redo (Sketching Mode only; also
accessible via the toolbar)

Ctrl+Z: equivalent to Undo (Sketching Mode only; also
accessible via the toolbar)

F1: ANSYS Inc. online help with DesignModeler
highlighted; for more information, see Help Menu

F2: Install help

F3: Apply (during feature creation; for more information,
see Apply/Cancel in Plane)

F4: Cancel (during feature creation; for more information,
see Apply/Cancel in Plane)

F5: equivalent to Generate (also accessible via the 3D
Features toolbar)

F6: equivalent to Shaded Exterior and Edges, Shaded
Exterior, and Wireframe model appearance controls
(toggle between three; also accessible via the View
Menu)

F7: equivalent to Zoom to Fit (also accessible via the
Rotation Modes Toolbar toolbar)

Release 14.0



WSS Details on Mouse Control

Rotate Behavior (LMB): <
® Cursor outside center: @&
Rotation about Z view

* Cursor near center of graphics screen : -
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

22 © 2011 ANSYS, Inc. March 5, 2012 Release 14.0



WSS Menu Toolbar

File Create Concept Tools  Wiew

| , | : . I
[2] Refresh nput H New Plane e Lines From Points Shaded Exterior and Edges
/T,I Start OVQr ¢4 Lines From Sketches |G Unfreeze Shaded Exterior
[ Load Des!gnModeIer Database... E' Extrude [ Lines From Edges @ Named Selection Wireframe
@ Save Project s Revolve s 30 Curve . _ Graphics Options
L\ﬂ EXDOI’t... % N ] = Atn’|bute
) Attach to Active CAD Geometry Swesp « Split Edges & Mid-Surface Frozen Body Transparency

[§) Import External Geometry File...

=, Write Script: Sketchies) of Active Plane
S RUN Script

A auto-save MNow
Restore Auto-save File

Recent Imports

Close Designiodeler

& SkinjLoft
I8 Thin/surface

@ Fixed Radius Blend
& variable Radius Blend
@ Chamfer

Patkern
EE?E Body Operation

23 © 2011 ANSYS, Inc.

& Face Delete
% Edge Delete

& Poirt

Prirnitives

© Surfaces From Edges

¢8 Surfaces From Sketches

&0 Surfaces From Faces
Cross Secton

March 5, 2012

@& Enclosure

Pl Face Spit

s Symmetry
Kl Fil

B Solid Extension (Beta)
By Merge

ol Connect

& Projection

Repair

Analysis Tools

Parameters
Blectronics

Addins. ..
o Options...

Edge Joints
Cross Section Alignments
Cross Secton Solids

v Rller
v Triad

Dutine
Windons
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Feature Operation Toolbar

24

E,Extrude E*iRew:ulve %Sweep $Skin,l'L|:|Ft B hinjsurface §uBlend - % Chamfer @F‘nint 5| Farameters

Dekails Yiew o
- Add/modify solid bodies e
Base Plane ¥yPlane
) Optlon tO param eterlze Operation Add Material
Crrigin Definition Coordinates

FD3, Qrigin ¥ Coordinate
FO4, Crigin ¥ Coordinate
FDS, Crigin £ Coordinate

Onm
Om
Onm

Parameter Manager

Cy¥l rad = 0.5
Cy¥l_Height = 2

fxis Definition Componenks
FD&, Axis & Camponent [0 m
FO7, Axis ¥ Component (0 m
D FDi5, Axis £ Companent (2 m
D/ FO10, Radius (=0} 0.5m I‘
» Plane Toolbar List of List of
- Create new plane and new sketch P'arl‘es SketICheS
- List of Planes and sketches K¥Plane v 5h | Sketcht v ¥
I I
Create Create
New New
Plane Sketch
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