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WSS Introduction

Background

— This workshop will introduce further practical
sketching techniques. Some simple modelling
operations will also be introduced. An example

of a simple castoring wheel assembly will be
used.

— It is assumed that workshop 1 has been
completed.

Objectives
— Create & modify multiple sketches.
— Constraining Sketches.
— Dimensioning Sketches.

— Using Sketches as Base Objects for 3d
Operations.
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ANSYS Project Startup
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Create the Project

* Start Workbench and follow steps

1. Drag and drop Geometry

component to Project Schematic

2. Double click on Geometry cell
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NANSYS Preparation

Planning
* Sketch contains

1. Cross section of the wheel which
can be revolved.

2. Cross section of the shaft which
can be swept along a path.

3. Path that the shaft sketch will be
swept along.

4. Sketch representing the upper
cylindrical structure which can be
extruded.
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Units [View Hel
Set Units 0 oot | i

Meter

* In this session we will be using Inch Centimeter
Millimeter

Micrometer

* Go to ‘Units’ tab in DesignModeler Foot
and select Inch. _

. Large Model Support »
= Units = Inch ;
« Degree
Radian
Maodel Tolerance L
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Sketch Creation

6

Create a Sketc

h

* In the Tree Outline, select the XY Plane.

E|----.‘I.r As Geometry
~+EE)
e

oy Phe YZPlane
- » @ 0 Parts, 0 Bodies

®* (Click the Look At button in the toolbar.

> EReEQ

RS

0

* Select the Sketching Mode Tab.

e Sketchir‘l} ‘

Modeling

* Select the Draw Toolbox.

© 2015 ANSYS, Inc.

January 26, 2015

ANSYS Confidential

Draw I
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. Line

.6 Tangent Line

.6 Line by 2 Tangents
A Palyline

@Polygon

1 Rectangle
CjRectangle by 3 Points
@Oval

(=3 Circle

424 Circle by 3 Tangents
M Arc by Tangent

i Arc by 3 Points

& Arc by Center

I Ellipse

~ Spline

# Construction Point
#%¥ Construction Point at Intersection

Modify
Dirmensions

Constraints

Settings

Sketching | Madeling |




WSS Drawing a Circle

Create a Sketch (Continued)
e Select the Circle Tool |/& Circle

Move the cursor over the Y Axis until a letter ‘C’ appears
indicating a coincident auto constraint then click once

Move the cursor away from the origin to define the radius
approximately as shown and click once again

................... +...............=—-.... ....................:...............b—-" ...................é...............=—-.-.
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WS Dimensioning a Circle
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Adding Dimensions

© 2015 ANSYS, Inc.

Select the Dimensions Toolbox.
Select the General Tool. |&Genenl

Click the circle edge and click to position the
dimension.

Set the dimension to 10 inch in the Details
View.

Details View

Details of Sketchl

Sketch Sketchl
Sketch Visibility Show Sketch
Show Constraints? | Mo
Dimensions: 1

Edges: 1
Full Circle Cr7
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WS4 Dimensioning

Adding Dimensions

Click the centre point of the circle, click the X Axis and position the dimension
to define a vertical dimension for the circle centre as shown in the sequence

below.

................... . e

11
B ¥
gy,
1.
................... ."n—
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WS4 Dimensioning

Adding Dimensions

* In the Details View set the new vertical dimension to 12inch
* Now some dimensions have been established you may wish to adjust the view.
* (Click the Zoom to Fit button. |= & & & QO 5|4 e |12

Details Yiew

-|| Details of Sketch1l D1
Sketch Sketchl
Sketch Visibility Show Sketch
Show Constraints? | Mo

-|| Dimensions: 2

01 10 in
-|| Edges: 1
Full Circle Zry

10 © 2015 ANSYS, Inc. January 26, 2015 ANSYS Confidential



WSl Rectangle
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Draw a Rectangle

* Inthe Draw Toolbox select the Rectangle Tool |1 Rectangle

Auto-Fillet: |

* Click on the left side of the circle (make sure you see the C coincident constraint)
°* Move the cursor diagonally down and to the right clicking again in the approximate

position shown.

Py
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Adding a Coincident Constraint

Add a Coincident Constraint

|+"",.-+"Cu:uir1ciu:|er1t

* |n the Constraints Toolbox select the Coincident Tool.

* Select the upper right vertex of the rectangle followed by the circle edge as shown in the

sequence below.

— The rectangle will snap to the circle edge.

DL 2 ,4

D1 ]/’_

12 © 2015 ANSYS, Inc. January 26, 2015

DL /_
%

ANSYS Confidential



Chamfer

Create a Chamfer [[7™ Chamfer Length 2510 |

* In the Modify Toolbox select the Chamfer Tool, use a chamfer length of 2.5inch.

* Click the two edges in sequence as shown below to create the chamfer.

% h
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WSS Trimming

Trim Unwanted Edges
* In the Modify Toolbox select the Trim Tool, select the Ignore Axis option.
* Click the two edges in sequence as shown. The edges will be trimmed to the next

connected entity ignoring the axis|| + Trim lgnore Axis v
D1 ——
e =
| A _‘( |%
| N ]
N . -
| » 1_-,
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WSS Adding a Symmetry Constraint

Add a Symmetry Constraint ||:i*Symmetry
* In the Constraints Toolbox select the Symmetry Tool.

* Select the Y Axis, the point on the left then the point on the right
as shown in the sequence below.
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Drag

Review Constraints
* From the Modify Toolbox select the Drag Tool. ||_E| Drag
* Click and hold on the point as shown

* Dragup and down - you can see that the two points are constrained as symmetric.

* Release then click the undo button to restore the original position. | £ Undo
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WS4 Dimensioning

Add Dimensions

*  From the Dimensions Toolbox select the General Tool.l [ General |

* Select the edge to apply a vertical dimension as shown.

* |n the Details View set the dimension to 6inch.

o1 o1

Dretails Yiew

-1| Dretails of Sketchl
Sketch Sketchl
Sketch Visibility Show Sketch
Show Constraints? | Mo

EOEEY )
EOEEY )

-|| Dimensions: 3
(ni 10 in
V2 12in
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WS4 Dimensioning

Add Dimensions

* Select the edge to apply a horizontal dimension as shown using the General
Tool again.

* |n the Details View set the dimension to 5inch.

™

Details View o
|| Details of Sketchl

Sketch Sketchl

Sketch Visibility Show Sketch

Show Constraints? | Mo

X p -|| Dimensions: 4
o1 10 in
, W2 12in
o V3 & in

JS oy
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WS4 Dimensioning
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Add Dimensions
* Select the X Axis then the edge as shown in the sequence below to apply a length
dimension using the General Tool setting the value to 3inch in the Details View.

D1 1 D1 2 D1
"9, 0 :
N 1 b Ny
|
| H
= l ¥ & L : ‘
Fe—H4 = H— ;117%_3 . —Hi——& =
=
|
- % .............. P SRR | e e | N S A0 s P IS
M
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WSS Angle Dimension
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Add Dimensions

®* Select the two edges in sequence as shown below using the
‘Angle’ tool in the ‘dimensions’ tab.

* A preview of the suggested angle measurement will be shown -
right click and select alternate angle from the context menu which
appears - repeat until the correct angle definition is displayed as
shown.

® In the Details View set the new angle dimension to 135.

Cancel

| Alternate Angle |
Do Mot Move with geometry
Edit Marme/Value

e
S
5—l——5—
5
a
S
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Sp
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Split Edges

®*  From the modify Toolbox select the Split Tool.
* Right click in the Graphics Window and select Split into n Equal Segments.
* In the Modify Toolbox set the split parameter to 2.

) Split Equal Segments  |n =2

* Select the curved edge.

— The edge will be split into two equal lengths.

© 2015 ANSYS, Inc.
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v Split Edge at Selection
Split Edges at Point
Split Edge at All Points

Selection Filter
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WA Constraint Status

Add Dimensions

* All entities in the sketch are blue indicating
that the sketch is fully constrained.

* At this stage check your sketch matches the
image shown here.

* We can now apply a 3d Operation to this
sketch to create the wheel geometry.
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S48 Revolve

Revolve the Sketch
* Switch to Modeling Mode using the tab.

Sketching Mndeling[i} D

* Select Sketchl from the Outline.

E|""-.f B: Geometry
E|_,,‘;$. X¥Plane
el
vy ZRPlaNe
-y YZPlane
.., M 0 Parts, 0 Bodies

* Select Revolve from the Create menu or the main toolbar.

Eﬁ Revolve E’
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WS Revolve

Revolve the Sketch (Continued)

* In Details View, click in the right column of ‘Axis’
Selection row to activate it. Select the X Axis in the
Graphics Window and click Apply back in the Axis
Selection Box.

* C(Click Generate.

‘.} Generate
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-|| Details of Revolvel

Revolve Revalvel
Geometry Sketchl

Apph | Cancel
Operation Add h-’(ﬁerial
Direction Maormal

FO1, Angle (=0} 360 °
As Thin/Surface? Mo
Merge Topology? | Yes
-] Geometry Selection: 1
Sketch Sketchl




ANSYS Review

Review the Model

* Having completed the first sketch and
applied a simple modeling operation the
first stage of the geometry is completed.
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NANSYS Preparation

Planning

* The next stage will be the creation of the simple
circular sketch (2) which will be used to form the
shaft and leg of the geometry.
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M&Hl Sketch Creation

Draw and Dimension a Circle
* Switch to Sketching Mode using the tab.

* Select the YZPlane from the drop down box, the view will
automatically orientate

* Zoom into the centre as shown.

® Using the Circle Tool in the Draw Toolbox draw a circle
centred on the origin. (P = Point Constraint)

®* Create a Diameter dimension using the General Tool in
the Dimensions Toolbox and set it to 5inch in the Details
View.
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NANSYS Preparation

Planning

* Now we’ll create the sketch (3) containing the path which will
be used to sweep the circular sketch we have just created.
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ANSYS Sketch Creation
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Create an Offset
* Select the XYPlane from drop down box.
* Click the new sketch button. | #zl

*  From the Modify Toolbox select the Offset Tool.

* Select the three edges highlighted in the image
(hold down CTRL to multiple select).
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VWSS  Offset

Create an Offset (Cont...)

* Right click and select End selection / Place offset from
the context menu.

Clear Selection

End selection / Place offset

Selection Filter 4

* The offset location can be selected by moving the
cursor.

* Position it approximately as shown and click once.

* Exit the Offset Tool by right clicking and selecting End
from the context menu.

Clear Selection

m

Selection Filter L
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Trim

Trim the Sketch

In the Modify Toolbox select the Trim Tool -
this time uncheck the Ignore Axis box.

| 7~ Trim dgnore Adsi [

Select the portion of the edge to the right of

the axis as shown (enlarged below) to trim
the edge to the axis.

Y b
X
:
a Xy
2
N
)
v
: 1)
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ANSYS Constraints

Constrain the Offset

* From the Constraints Toolbox select the Coincident Tool.

* Select the X Axis.

* Select the Edge on the offset sketch as shown.

* The offset sketch will snap to the X Axis (image on next slide)
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I\WNYSE Review

33 © 2015 ANSYS, Inc. January 26, 2015 ANSYS Confidential



ANSYS BRALE

Add a Line

*  From the Draw Toolbox select the Line Tool.

* Select the point at the top of the arc and select a point on the Y-Axis in the approximate position shown (zoom out
first).

®* Use the General Dimension Tool to add a vertical dimension to the line and set it to 13inch.
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WSSl Sweep

Create a Sketch (Continued)
* Switch to Modeling Mode using the tab.

* Select Sketch2 from the Outline. Details of Sweepl
Sweep Sweepl
Profile Sketch2
-8 A: Geometry Path Sketch3
[—j‘,ﬂ- XYPlane Operation Add Material
....... v E:_"c] Sketchl Alignment Path Tangent
[ » 2 Sketch3 _FD4, Sclalle [fO] 1 :
_______ * ZXPlane Twist Specification | Mo Twist
v As Thin/Surface? | No
El*"“*" ¥ZPlane Merge Topology? | Mo

v
E§|----‘,$ Revolvel

[+ %@ 1 Part, 1 Body

Profile: 1

Sketch

| sketch2

* Select Sweep from

the Create menu or main toolbar. | # Sweep

* Inthe Details View click in the box to the right of Path, select
Sketch3 in the Outline and click Apply back in the Details View.

Click Generate.
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NANSYS Preparation

Planning

* Finally, we need to create the circular sketch (4)
which will be used as the basis for an extrusion
forming the large cylinder.
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WSS Sketching on a Face
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Create a Sketch on a Face
Select the Face Selection Filter.

™ || @

* Select the top surface of the model as shown.

* Switch to Sketching Mode and, using the Circle Tool in the Draw
Toolbox, create a circle centred on the origin of the new plane

that has been created on the selected surface.
* Dimension the diameter to 10inch
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Extrude

Extrude the Sketch E-v8l B: Geometry
[—j----‘,)_}. XY¥Plane
*  Switch to Modeling Mode. «Ccﬂ;] ztetc:;
i I i . ) ( etc
®* Notice that the action of switching to Sketch Mode with oy ZXPlane
a selected face automatically created a plane and ER % "i;'aslzt .
sketch on the selected face. Eg....,gqa(amwa
° (% Sweepl
Select Sketch4 By Planed
* Select Extrude from the Create menu of main toolbar. «c@@
- 2 Parts, 2 Jodies
& Extrude
Details View
®* Under the Details View set Depth to 15inch as shown. =l| Details of Extrudel
Extrude Extrudel
L] Generate. Geometry Sketcha
Operation Add Material
Direction Vector Mone [Mormal)
Direction Marmal
Extent Type Fixed
-1.5 in
As Thin/Surface? No-
Merge Topology? | Yes
- Geometry Selection: 1
Sketch Sketch4
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WA Completion

This Completes the workshop.
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Saving the Project

* This completes the workshop.
*  From the main menu select File = Close DesignModeler
— Workbench will save any application data.

* From the Workbench Project Page use the file menu and save the project as “DMWS3.2.wbpj” to your
working folder.
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Optional Challenge
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 All dimensions are in meters

Hint

* Draw sketch randomly without
considering dimensions

* Apply constraint

* Apply dimensions
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