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Top Menu — File
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+ Create/Open/Save a Workbench project file B row R
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. mpcee, ..
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transfer. Zipped file can be saved at any m——— X
required location
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Top Menu - View

- Refresh and Reset Window layout

- View Toolbox, Toolbox Customization, Project Schematic, Took Unks _rep
i H Refresh s
Messages, Progress , etc. windows on Project page " oSO ey
- Reset Workspace restores current workspace to default Pese: Workspace
Settings Raset Window Layout

. . s . v box
- Reset Window Layout restores original window layout -
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Top Menu — Tools

- Refresh or Update entire project
- Modify Global Settings through ‘Options ...’

& Refrech Propsct
S Update Proect

Lisren Frafererons
Launch Remote Zdl ve Manager

G g

Oghore. ..

Fie VUmeww Tods Unks Hep

new [Fopen.. [ swe Blsavess.. glimpot.. «9icccnnert | M Refrash Project o/ Update Profact
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Top Menu — Units

- Select Unit System to be used for the project =

51 (kgum, s, KA1, )
- Sets the default unit system for all systems v P (k.S AN
- Units can be changed within components like e
L. 5. Customary (bm, n,s,°7,8,Ibf,¥)
DM’ AMP U.5.Erginzenng (Io,n,s R A EF, )
- Display Values as Defined : displays value and “: Displey Vaksss s Dellived
unit as defined in Workbench or original source Display valuzs n Froject Uris
application Unt Systems. ..
- Display Values in Project Units : displays
values converted to selected project unit
system : | : fa
- Modify Unit Systems through ‘Unit System ..." | @ el o
| Dotws | | teden Wromt = ] -: ::::..._.. '::.‘::
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Toolbox — Analysis Systems

We have already predefined systems: @ Anlysis Systens
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Explicit Dynamics
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Linear Buckling (Samcef) (Beta)
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Toolbox — Component Systems

We have the individual components

@ Analysis Systems
of the systems: B Component ystens
.
@ AuTODN
4 BladeGen
AU eV e T Worbenh g Engineering Data
Fle Edt View Toos Units Help _ .
Inew Zopen... [ save [l save s... |,§]Impan ‘ SoReconnect ¥ Refresh Project # Update Project |(5Pro;e:: & Compact Mode m ExDIIclt Dynamlcs (LS.DYNA Exoort)
ot SIP rojectschematic T SRS % Bxternal Connection
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& oaongoen (@ Finite ElementModeler
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@ resh @ Mechanical Model
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‘éac:“:'m:stem ‘ 2 | Events | Automotive Powertrain Fluid-Structure Interaction (FSI) o Lx‘_. Mlcrosoft Ofﬂ ce Excel I
— — 3 Events | Ask the Expert - External Data Mapping in ANSYS Workbench 8amp; Mechanical 14.0
| & DesignExploraton | 4 | Events | Understanding Hardware Selection for Structural Mechanics R ! Vista CCD
5 Events | SPE Annual Technical Conference &amp; Exhibition e 1
Pro " ox | —
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1 Status i Detais ] Progress | J Vista TF —
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‘ T Vview All / Customize...
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Toolbox — Custom Systems

We have predefined some systems with some interactions
between them. It is also possible to
define new custom-systems.

[E Analysis Systems

Component Systems

B Custom Systems
AT Pre-Stress Modal

INew 5 0pen... [l Save lsavess... | flimport... | <pRecomnect i RefreshProject  UpdateProject | (3 Project () CompactMode . .
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Project Schematic

- A A 4 B - C - D
It IS pOSSIble to SOIVe 2 [ G Y v, W2 ) Geometry g 2 & Engineering Data d ®2 & EngineeringData .
~—=3 [p) Parameters 3 @ Mesh ‘—\I3 B Geometry i 3 @0 Geomnetry A

v v
v v v
.
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different problems TECNEND R (1 2 (@ .
v . v 4 v a4
v v v

6 @ Results

with shared data. L v

6§ Solution
7 @ Results

6 | § Solution
7 @ Results

Fluid Flow (FLLENT) | — 8§ BJ Parameters 8 ['pj Parameters
Static Structural (ANSYS) Prestress Modal (ANSYS)
- E

It is also possible to
use results from one
problem as input L=
data to another one [ i
(i.e. fluid-structure e
interaction) \ = i

il T Modal (ANSYS)

2 & Engineeting Data o
3 [ Geometry v 4
4 @ Model
5 @ Setup

SISTSES
n

W 7 Static Structural (ANSYS)
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3 B Geometry v
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5 @ Sewp v,
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7 @ Results v
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Static Structural System

We will work with the Static Structural system.
It is composed by:
Engineering data:

. e _ o [ ) o bl A
Definition of material properties | [
Geometry: 2 & EngineeringData v/ 4
Def. of the problem geometry 3 @ Geometry ? .
Model: 4 | @ Model ? 4
5 | @ Setup K;
Def. of the mesh 4
. 6 | §F Solution € 4
Setup' o 7 @ Results e 4
Def. of the boundary conditions =
Results:

Contains the different results requied to the solver.
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Static Structural System

Defined in a new workbench

v A
W 77 Static Structural / window
2

Q EngineeringData v

3 W) Geometry v 4 > Solved with Design Modeler
4 @ Model 7 L D
S a Setup ? . . (@A:Static Structural - DesignModeler
6 | @3 Solution 7 .
7 @ Results 7 4
Static Structural . .
> Solved with Mechanical module

() C: Static Structural - Mechanical [ANSYS Multiphysics]
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Static Structural System

System properly defined and

- A —> h
= cotcs . as Nno errors
2 g EngineeringData v/
3 G tr v i
g -ty 4 System already defined but
< Model 7 4
1@ s 8 that has to be updated
= _4 because there has been
6 = | . / ° ° . .
§3 Solution 4 modifications in upper levels
7 @ Results 7 4

Static Structural

The system is yet to be

defined
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Engineering Data

Fle  Edt

View Tools Units Help
Z’JNew [ZF0pen... [dl save [ save as... |ﬁ]1nmrt... |é‘¢Reemect /& Refresh Project # Update Project |@RehmtoPrcject @ compactMode (V) il

3 Ei?‘l Outline of Schematic A2: Engineering Data

@ Physical Properties
B Linear Elastic
A 1sotropicElasticty
% Orthotropic Elastiaty ]
Anisotropic Elastiaty
@ Experimental Stress Strain Data [Wotrcp:zf:lasticity Steel General_Materials, xml Fatigue Data at zero mean stress comes from 1998 ASME BPV Code, Section 8, Div 2, Table 5-110.1
B Hyperelastic 4 ?% Np;ww New material defined as an example
@ Plasticity
8 c |
E 'er material
@ Strength Properties of Outl o ateria v 2 X
B Gasket . B c D|E %
1
2 |5 278 Orthotropic Elasticty
3 Young's Modulus X direction Pa = =
4 Young's Modulus Y direction Pa =
5 Young's Modulus Z direction Pa =
3 Poisson’s Ratio XY
7 Poisson's Ratio YZ
1 8 Poisson's Ratio XZ -
== e ks - 1 =
We can drag
and drop
. 0 - R x
properties A " c
1
(7 View All / Customize...
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Engineering Data Sources

(& save s... |ﬁ]lmport +9Reconnect ;& Refresh Progi
. LA N Al Outline of Favorites

-/ Update Project | e Return to Project @ Compact Mode

or, right click

Engineering Data Sources

1 Data Source Location Description _
| 2 | Favorites Quick access list and default items
il =< & General Materials [ & | General use material samples for use in various analyses.
i 4 General Non4inear Materials ) & | General use material samples for use in non-inear analyses.
s § explct Materials [ & | Material samples for use in an explicit anaylsis.
.| & |@ Hyperelastic Materials B & | Material stress-strain data samples for curve fitting.
7 | @ magnetic B+ Curves (& & | B-H Curve samples spedific for use in a magnetic analysis.
8 |@ mhermal Materials B &l | Material samples spedific for use in a thermal analysis. c
- Click here to add a new library =
L Ve ne's Mndh e EESE TBa S
Messages
A C
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Engineering Data - Charts & Tables

:C 0 Reconnect  j& Refresh Project # Update Project l@RemrntoProject @Compact Mode ﬁ
T = -4l Chart of Properties Row 12: Alternating Stress Mean Stress v B
| | 1 Me... ¥ 1 Cydes /=~ | Alternating Stress (Pa) [‘ =4 -
2 0 -
= . - 10 3.999E 409 9.6 Mean Stress : 0 [Pa] g
8 3 20 2.827E+09 '
4 |s0 1.896E+09 s
. 5 100 1.413E+09 24
6 | 200 1.069E+09 93
n 7 | 2000 4,41E+08 o 92
- 8 | 10000 2.626+08 5 1
i g 20000 2.14E+08 _8“ 9
g 10 | 1E+05 1.33E+08 , 89
11 2E+05 1.14E408 = g 8.8
\ 12 | 1E+06 8.62E407 » g7
- - g 8.6
- o
: £ 85
i S
| I 84
- table 03
: 8.2
8.1
: chart A
< (111 | » =
\ 7.9
B e / D |E
1 Value @ Qi' {E|
6 1A Tsotropic Elastiaty N P ] —
12 {E 19 Alternating Stress Mean Stress — 3 Tabular — B
13 Interpolation Log-Log A
14 Srale 1 Tl 1
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Engineering Data - Exercise

Create a custom material for Aluminum Alloy type 5052-0.

The parameters that have to be defined are those of:

Density
Thermal expansion
Isotropic elasticity

Yield and ultimate strength (defined as multilinear isotropic
hardening)

Yield and ultimate strength as failure variables to be used in an
elastic material.

The numerical value of each parameter can be obtained from
http://www.makeitfrom.com/
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Design Modeler — Import Geometry

It is possible to import the geometry from other codes such as Catia,
Rhinoceros, Solid Works, etc.

@

New Geometry...

|

Import Geometry

Duplicate
Transfer Data From New
Transfer Data To New

Update
Refresh
Reset
Rename

Properties

Quick Help

. @l Browse...

@ Cylinder_Surface.igs
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Design Modeler — New Geometry

If instead of importing the geometry from another code or from
another problem defined in the same workbench we decide to create a
new geometry, clicking on NEW GEOMETRY will launch the desing

modeler.

@5) A: Static Structural - DesignModeler
File Create Concept Tools View Help
4| || DUr (¥ Red
XYPlane -

select: [y e MRE @ | w0 ||
)
<} Generate @ v | @Extrude @Revolve @ Sweep & Skin/loft WM
Tree Outline ¥ Graphics
-/ A: Static Structural

IIIII

+> X¥Plane
> ZXPlane
= YZPlane
/& 0 Parts, 0 Bodies

SR QACE |4 @

[E=S ECR =5
|| W~ £~ A~ A~ A~ A

i~ % Chamfer W

1 @ Point Parameur;

Sketching Modeling | | ey
Details View 7 "
¥
0.00 30.00 (m) Z)\ X
15.00
Model View | Print Preview
Read: No Selection Meter ] 0
Y
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Design Modeler — Units

+ Unit selection menu pops up ANSYS Workbench X

immediately after DM launches Select desired length unit
+ Always use project unit : Project units — »is...
set in Workbench will be used (" Centimeter " Inch
« Always use selected unit : Unit " Misimeter
selected from the panel will be used " Micrometer
« Enable large model support : enable
this to create large models within a [ Awways use project unt
bounding box of 1000 cubic km. [ Always use selected unt
[~ Enable large model support
OK

—_—eeeeee

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.

s > Units cannot be changed mid-session
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Design Modeler — Main Window

‘ILD-H‘ A: Static Structural - DesignModeler

| File Create Concept Tools View Help
[OHBE@[[ Ounic Ghedo [[sect [y k- R D@ v |S ¢ QAR QAT R @e [R][ M- 4 4 4 £ 4~
J XYPlane N )'-‘ None v E

J =/ Generate @ Share Topology | [R@Edtrude @faRevolve @ Sweep & Skin/Loft WA Thin/Surface Q@ Blend v 4 Chamfer EBoolean @ Point Parameters
Tree Qutline L Graphics
5/ A: Static Structural

3= XYPlane
-y Sfn ZXPlane

/& 0 Parts, 0 Bodies

- \‘h.
Sketching Modelingl """"""""
Y
0.00 30.00 (m) P)\x
[ |
15.00
Model View | Print Preview |
| @ Ready No Selection Metert 0 0
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Design Modeler — Selection

sdect:rﬁ T @ @@ ® ¥

Tricks on ‘Selection’
» To select multiple entities, drag the mouse to

l
k| Select Mode - i create a box enclosing the entities
. . |
i =eiect slndle Sty i Drag from left to right to
- Select multiple entities | select the entities,
Select Points ™ i completely enclosed in the
; box
@ Select Edges | Selection 5
@ Select Faces Filters ;
@ Select Bodies i
= l -
& Extend Selection for multiple DX TN 0 Kitlo
- [ select the entities,
entltles - g_‘g;'a Extend to Achacen: : :
B rndioint ! ] completely and partially
@ Flood Bends | enclosed in the box
‘FE) Fleod en :
|
: t
1
|
1

Hash lines on the edges of box help to

L determine the type of selection
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Design Modeler — View Toolbar

2 3 4 5 6 7 8 9 10 11 12 13

1
S QRAQ[AA 5 e D

Rotate : For dynamic rotation of the object

Pan: To scroll the object around

Zoom: Zoom in or Zoom out the view by dragging LMB up or down respectively
Box Zoom: Zooms to the view enclosed by the box created by dragging the LMB
Fit Model to Screen: Zooms in to fit the full model in the screen

Magnifier Window: Zoomed in model will be displayed in a new window
Previous View: Works as Undo for the Displays

Next View: Works as Redo for the displays

Set Iso View: Set the model in Isometric view

O N OE WD =

- (O
o

. Display Plane: Toggle to display the plane on or off

—
—

. Display Model: Toggle to display the model on or off
. Display Points: Toggle to display the points on or off
. Look at: Orients the view normal to the selected Face or active Plane, or active Sketch

al =
W N
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Design Modeler — View Toolbar

* Rotate Behavior (LMB):
— Cursor outside center : &
Rotation about Z view
— Cursor near center of graphics screen : 35
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
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Design Modeler — Tree Outline

&8l A: Geometry

+ > XYPlane
> ZXPlane

+ Wy Extrudel
+ @R Revolvel
<= Planed
+ 3§ BodyOp!
SO Torust

= P 4 Parts, 4 Bodes

@ Solid
, @ Solid

. @ Solid

—

 Default Planes |

~ Sequential list

—

S

of

List of parts
created

Contextual menu upon

RMB click
79 Lock at |
Ta S Cu gz
Ab Renare
Insert can be used to
33, Fdt S=lechions add weratlons
[ tnsent anywhere in the tree
Supress Suppress can be
i ediekissnid used to deactivate a
23, Show Degendencies selected operation
EX e Delete can be used
e to delete a selected
operation
Q Hide Bedy ¥, it is recommended to
@ Hide Al Other Eodizs ~ Suppress an operation
(@ wppeess Bedy instead of deleting it
= c It helps the user with the
-/ Lenorote . 3
o Renare option of unsuppressing
it if needed in the future
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Design Modeler — Parts

There are four different types of parts. Each one can be used in a type
of simulation: BARS, 2D, 3D and SHELLS.

=), &@ 4 Parts, 4 Bodies
-« s Line Body
v &3 Surface Body

v @ Solid
» A Surface Body

MAE 656 — ©®® Dr. Xavier Martinez, 2012 02. Workbench — Doc 01



Design Modeler — More info.

More information about how to work with design modeler can be
found in the Ansys Training Lectures:

DM-13.0 — 01 - Planes and Sketches.pdf
DM-13.0 — 02 — 3D Operations.pdf
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Design Modeler — Exercises

1. Import geometry Cylinder_Surface.igs to design modeler

2. Create structural frame defined in Assignment 0O1.
1. Defining points manually
2. Using point data “Frame Nodes.txt
In this second case, the roof beams have a cross section: 5 x 10 x 0.1 cm

0.40 kN
0.60 kN \I/

—
100 m \LO.Z)O KN J’O.ZO kN

3.00 m

3.00 m 1.50 m
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Design Modeler — Exercises

3. Create the triangular plate defined in the following figure to be
solved as a 2D structure.

4. Create the triangular plate to be used as a 3D structure

300mm

Thickness = 5mm
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