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Ladybird Project - Vacuum Mould

Prerequisite knowledge

Focus of the Lesson

Commands Used

Navigating the interface, file management, opening and saving of
files & basic sketching.

On completion of this exercise you will have used:

. Sketch

o 3 Point Arc

. Relationship

. Smart Dimension

° Extrude

. Apply Appearance

° Saving in “STL” file format.

Line, 3 Point Arc, Smart Dimension, Extrude, Edit Sketch, Save As.
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Creating the Mould in SolidWorks.

Open Solid works. Select File, New... Choose Part from the dialog box displayed.

New SolidWorks Document =

% a3D representation of a single design component
Part

a3D arrangement of parts and/or other assemblies

a 2D engineering drawing, typically of a part or assembly

‘E@

Co) Com) Com

The two tabs used in modelling this part are the Sketch Tab and the Features Tab.
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3= Material <not specified>
&} Front Plane
S L Sketch Tab
&} Right Plane
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\\ Features Tab
Features Manager —
Design Tree
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Model_| Wofion Study 1
ion Edition - i Use Only Editing Part Z] @

The Features Manager design tree on the left of the screen supplies information on the
status of the part and allows access to features and sketches for editing.

(@] Sensors
Select the Front Plane and choose Sketch from the pop-up menu. Annotation

3= material |'ﬁ" 8 1
. . . . . & Front Plane
The front plane will rotate so that your view is perpendicular to it. S Top Plane

& Right Plane
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With the Sketch Tab active choose the Line option.

Sketching on the plane is now similar to drawing on a sheet of paper.

[ 3

Figure 1

Point 1

Creating the Sketch

e To begin sketching, left click on the
Front Plane to the right of the origin as
shown (figure 2 - Point1).

e Click on the origin (as shown in figure 2
— point 2) to indicate the line end point. .

e Continue to sketch a line coincident P
with the origin and horizontally across

as shown in figure 3 (Length, angle, etc Ny
is not important at this stage).

Note: Ensure you capture the automatic

Figure 2
horizontal relation identified by =

e To exit the line tool press the “Esc” key.
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Figure 3

Sketching a 3 Point Arc.

e Select the 3 point Arc command from the
Sketch Tab as shown (figure 4).

e Click on the end point of the 2 lines as shown
in figure 5 (Points 1 & 2).

Figure 4

Figure 5

e Choose point 3 in the approximate position indicated in figure 6.
e Press the Esc key to exit the command.
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Figure 6

Smart Dimensioning (Line)

e Choose “Smart Dimension” from the “Sketch”
toolbar (Figure 7).
e Click on the line to dimension.
e Dragthe cursor and click to position. |
e Type the required dimension size in the modify box figure 7
and choose OK +
e Continue to dimension the remainder of the block as shown in figure 8.

44,500
28>/
! . |
| 185 |
Figure 8

Smart Dimensioning (Angle)

(Smart Dimension still selected)

e Click on one of the lines to select.

e Click on the 2nd line forming the angle.
Figure 9
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Modify
60 e
e Insert the required 60° angle in the modify box. :
e Accept the new size. (X% 82 2F

e Repeat procedure for the 2" angle.

Figure 10

e To complete the sketch “Smart Dimension” the radius for the arc as 173mm, by
clicking on the curved line

The sketch is now fully defined (figure 11). (lines all black colour)

R173

Figure 11

Exit the sketch by choosing @3@ from the confirmation corner located at the top right
hand corner of the screen.
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The “Sketch” is completed at this stage. To create the
feature from the sketch it must be extruded.

e Click on the Features Tab to display the
features tools (figure 12).

5 Swept Boss/Base

f} Lofted Boss/Base

e Select Extruded Boss/Base.
e Choose Mid Plane End Condition (Figure 13). -
Extrudes a sketch or selected sketch
e Set the depth of the extrude to 120mm. B8R 1| contours in one or two directions to
e Choose OK :
'A| Annotati
Features Figure 12
7 R &
w
| Sketeh Plane v
——
[ Mid Plane v
1
120.00mm i
& r\ -
| s
[ ] Draft outward
. -.. . i
| Selected Contours ¥ |
Figure 13 :
_.
Adding Fill g
(& Swept Cut
ing Fillets g
e

@ Boundary Cut

e Select Fillet from the Features Tab
e Using the manual option:

Input a fillet size of 10mm.
e Click on the 2 edges to fillet to select them (Figure 15).
e Choose OK v to create the fillet.
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(@ Constant radius
() Variable radius

() Face fillst

() Full round fillet

A -

=

T

Multiple radius fillet

Tangent propagation
) Full preview
() Partial preview

@) Mo preview

| setpack Parameters |

h.,. Fr— |

Figure 14
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Figure 15

You may wish to add a draft angle to the sides of the mould for ease of removal afterwards.
It should be noted however that this will considerably increase machining time for the part.

Adding a draft angle to the to the sides of the mould

Create the sketch shown on the Right Plane.

—-I— 2.00°
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We will now mirror the triangle on the left across the centreline.
Choose Mirror Entities from the Sketch toolbar. £\ Miror Entities

Choose the 3 lines of the triangle as ‘Entities to mirror’ and the centreline
as the line to ‘Mirror about’

——l— 2.00°

A preview is displayed. Choose OK v

Extruded Cut

We will now cut this profile from the shape of the block.

[E]|
Choose Extruded Cut Retuad from the Features toolbar.
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« ¥ 4=

Message A

Select entities to mirror and a
sketch line or linear model
edge to mirror about

bl

Options

Ernfties to mirror:

ﬂl Lines
Lined
Lines

Copy

Mirror about;
0 [Lines

Choose Through All End Condition and Reverse Direction if necessary. Choose OK

T Extrude ?
% G&f
From A
|Sl<etch Flane W
Direction 1 A
a |Through Al ~
AR
[ ]Fiip side to cut
n | |
Draft outward
|D Direction 2 ¥ |
|D Thin Feature ¥ |
|§elected Contours ¥ |
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Adding further fillets.

As the mould will be vacuum formed it may be advisable to add fillets to the remaining
corners.

e Choose the Fillet command from Features Tab. alFille |
e |nput afillet radius of 3mm. ¥ R

e Choose the edges to be filleted (Figure 16) (] Fnevcoen |
e Choose OK — =

@ Constant radius
() Variable radius
() Face fillet

() Full round fillet

Items To Fillet 3

A 300mm] -

Multiple radius fillet

Tangent propagation
() Full preview
() Partial preview

@ No preview

Figure 16
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Applying an Appearance

Applying an Appearance to the finished mould can
enhance the design.

e Click on the beach ball icon (Appearances and
Scenes) on the right of the screen.

e Select Appearance.

o Under the Organic tab select Wood.

] © From the
s maete different types of
wood select
- mahogany
peihes mehogany 2 (Figure 17).
satin finished mahogany 2d ° Select the

satin finished mahogany

2d

unfinished mahogany 2d

type of finish of
your choice by

(Figure18).

Figure 17

t4
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double clicking on it

Appearances/Scenes 4=

ECT R D

Ele Appearances
@ Plastic
L@ Metal
@ Painted
@ Rubber
@ Glass
g Lights
@ Fabric

El--@ Organic

»

m

B@ Wood

L@ Ash

@ Beech

- 1.g Birch
@ Cherry

- [ig Mahogany
@ Maple I/\\s B
g Oak

@ Pine

.. I'@ Rosewood

@ Satinwood

. I@ Spruce

@ Teak i

i | 3

Figure 9

Figure 19
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Saving the File
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0 Save As

Organize = MNew folder

%v| .. %« Round12 » Technology » CAD-CAM » Pat_lynch

e | % | | Search Pat_lynch P |

= @

-
7 Favorites biame

Bl Desktop

o
= Recent Places

4 Ladybird
+ Mould

4 Libraries
@ Documents
Jﬁ Music
[&=] Pictures
B videos

-

Date modified Type Size

20/04/2010 16:10
16/04/2010 19:22

SolidWorks Part ... 214 KB
SolidWorks Part D... 76 KB

File name: [5G

Save as type: [Park (*.prt;*.sldprt)

Description: Add value here

[ Save as copy

4 Hide Folders

References...

Display States =

[ SaveRiJ[ Cancel

Figure 20

SolidWorks part files are normally saved as .prt files. To machine the component on the CNC
Router the file needs to be saved in “STL” format (stereolithography tesellation language)
which the Router software will recognise. Choose the STL option from the “Save as type”

field as shown below.

(0 Save As

(j(:)vl . « Round12 » Technology » CAD-CAM » Pat_lynch

Organize New folder

~ [ # |[ search Pat tynch 3

= @

A
¢ Favorites (o

M Deskiop & Ladybird
% Recent Places . Mould

= Libraries
%] Documents
& Music
=) Pictures

i Videos

Date modified Type Size

SolidWorks Part D... 214 KB
SolidWorks Part D... 76 KB

20/04/2010 16:10
16/04/2010 19:22

File name: Ladybird

Save as type: |Part (.prisldprt)

Part (*.prt;*sldprt)
Lib Feat Part (".sldIfp)
Part Templates (*.prtdot)
Form Tool (*sldftp)
Parasolid (*.x_t)
Parasolid Binary (x_b)
1GES (*.igs)

STEP AP203 (*step)
STEP AP214 (" .step)
ACIS (*.sat)

VDAFS ("vda)

VRML (*.wrl)

Description:

4 Hide Folders

Adobe Portable Document Format (*.pdf)
Universal 3D (*.u3d)

3D XML (*3cbeml)

Adobe Photoshop Files (*.psd)

Adobe lllustrator Files (*.ai)
Microsoft XAML (*.xaml)

Catia Graphics (*.cgr)
ProE Part (*.prt)
IPEG (*jpg)

HCG (“heg)

HOOPS HSF (*.hsf)
Tif (*.4if)

aggwings (*.eprt)

Figure 10
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