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TIC-TAC-TOE

working with patterns.

In this tutorial we will create a Tic-Tac-Toe game. The game consists of two plates that are on top of
each other. In the top plate, there are holes for inserting small cylinders marked ‘X’ or ‘O’. In this exercise
we repeat a lot of tools we already know and add a few others: working with configurations and the use
of standard Parts. Some new features in this tutorial include working with tolerances and fittings and

Work plan

First, we will create the top plate. We will do this according to the drawing
below.

/))Q
Vlakverzonken gat f.b.v.

@ \ @ MS Inbusbout

L6 A SECTION A-A

We will execute following steps:

1. First, we will create the top plate first with dimensions 60 x 60 x
10.

2. Then, we will make four counter bore holes.

3. Finally, we will create a pattern of 9 holes.
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1 Start SolidWorks and open
a new part.

2 1. Select the ‘Top Plane’.

2. Click on ‘Sketch’ in the
CommandManager.

3. Click on Rectangle.

GsolidWorks p [~ X -ld-2- - 8 & ».

'\@'v Solidworks Search
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% Parkl

1 Eﬂ Annokations
3= Material <not specified»
%% Front Plane
<, Top Plane + 1
- %> Right Plane

;_, Origin

3 Draw a rectangle:

1. Click on Center Rec-
tangle in the Property-
Manager.

2. Click on the origin.

3. Click at a random point
to get the second cor-
ner.
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4 Add a horizontal dimension
to the sketch, as in the illu-
stration on the right.

Change this dimension to
60mm.

Push the <Esc> key on the
keyboard to end the com-
mand.

L-jg-jollll(IWUIHrj !J O-2-BH-&2-9- 080 E-s. '-%VSDIidWDrksSearch

E% 501: - Nr@ - -?E C@ . 3 D\ Mirror Entities .
mar Fim onver aoa isplay
ketch |Dimension | ~ 7~ & * A\ cootes Enties E?_E;‘Z’; s Lnear Sictditabzm i
T T N o® = o g Move Entities - =
[Festures | skete fitictal | Evaluate | Dimxpert | O AEME@ P oo - B -
BT 1% ]2 | ] = B parz
|
Dimensic -
o
jVaIue Leaders Other
Favorites R
| i R |
i<NONE> lt_] j
4
Tolerance /Precision ~ -
18051 [1one v
HH“E‘: i.12(D0cument) I:

5 Set the length of the hori-
zontal and vertical lines to
the same length:

1. Select a vertical line.

2. Push the <Ctrl> button
and click on a horizon-
tal line.

3. Click on ‘Equal’ in the

&=} % Partz

F

Selected Entities

= T/
N/ 1

[}
| PP
~ ﬁ\\:\

PropertyManager. | Existing Relations ¥ | P

Add Relations A )

|:| Harizankal ,/ \\\

| | | Werkical 1/ .

|,-'" | Collinear \

| 1 | Perpendicular =

| = | Parallel |

|i| Equal + 3 I }{

| | B |

— [v] *Top

Tip! Remember that a blue field in the PropertyManager is a selection field. You
can add elements by clicking on them in your model and you can also de-
lete elements from it (e.g., when you have selected a wrong element).
When you see a pink-colored selection field, you do not have to use the
Ctrl> key to select more than one element.
To remove an element from the list, click on the element in the pink field
and push the <Del> (delete) key on your keyboard. SolidWorks often asks
you if you really want to remove the element from the selection field to
prevent inadvertent deletions.
Tip! The sketch is now fully defined. You can determine this from the color of

the lines in the sketch:
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- Blue means: the sketch is not fully defined.
- Black means: the sketch is fully defined.

You can check if a sketch is fully defined in the status bar at the bottom of
the screen. In SolidWorks it is not mandatory to make a fully defined
sketch, but it is a good practice to do this because it can help you to avoid
a lot of problems when creating a model later.

60

I\,JR =0
N

\

«

Fully Defined  Editingsketchi 8 7

In addition to the colors blue and black, a line in a sketch can turn red or
yellow.

- Red or Yellow means: the sketch is over-defined.

Try the following: set the dimension of the height of the square. The ‘Make
Dimension Driven?’ message appears:

Make Dimension Driven? 3>

Adding this dimension will make the sketch over defined or unable
to solve. Do you want ko add it as a driven dimension instead?

() Make this dimension driven
() Leave this dimension driving .—E
[Joon't ask again

You have entered too much information because:
- The dimension you added says the height is 60mm.

- The relation between the two lines you have created before says
the height is equal to the width, which is also 60.

The height is defined twice now, and this creates a conflict in SolidWorks.
You must resolve this inconsistency. In the menu that is shown above, the
best thing to do is choose ‘Cancel’. The dimension will not be set.

Did you make an over-defined sketch anyway? Then, throw away (delete)
dimensions and/or relations, so that the sketch is no longer over-defined.
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sketch in which we deter-
mine the exact position of

the holes:

1. Select the top plane of
the plate

2. Click on the View

Orientation icon.

3. Click on Normal To.

6 Click on ‘Features’ in the | [ S|cF |2 ] % |i&] = part2
CommandManager, then | (s 2
on ‘Extruded Boss/Base’. @ &g
1. Set the thickness of — A
the plate to 10 mm. [Sketch Plane v
2. Click on OK. ection 1 A
(2 | [ping v
o I
o | 10.00mm
(]
Drraft outward
7 Next, we will make a

S solidWorks i O--8

- @ - M’ - l o \%VSD"dWDrkS Search

B © \N-O-p-i

Sketch

- -

@& - o*

Smart i 3 @ .gl
Dimension (8- 3 @ Z AI i

Convert o
Enfiies. =

-

; caies | sketen [Sheshiel | Evaie | Digen ]

F@H@ll@l@ 2
7 )
Wy partz

1+ A | Annatations 1
3= Material <nat specified >
% Front Plane
% Top Plane

- % Right Plane

Wils OODE P
& |6 g5 I

I_. Origin
i@Extr'u_del' '
8 Draw another rectangle A4
with a dimension of 46
mm. Follow the steps 3 to =3
5 again if you need help. -
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9 Click on ‘Exit Sketch’ in the
CommandManager.

We will not use this sketch
to make a feature.

Qi SolidWorks i (-

-l-&-9- 08 H-s.

\&v Solidworks Search

E & NG r\J L | 3 I\ Wirror Entities &k
i Smart Trim  Convert oom Display,T
Sketch | Dimension | O-2-0- 4| Entities  Entities Snfiﬁzts === Lic SktoiBakan "|  Relatic
v %0 Move Entities - -
QAYME-J-or- - Bi-
44
ﬁ Partz | = |
i Tl Annakakinne =3

10 | Start up a new sketch. OpiSelidWorks i O«@-d-=-9- 8 & - s.. Q- sdidworks Search
1. Select the top plane Bl ©¢ \-B vM-= % 1@ .{!3. Mirror Entities
again. A
. . . - . ® - 3 B Move Entities ' )
2. Click on Circle in the ke
CommandManager. [T skotn (SRR Evaime | i’ I aoaysm@ F-or-R-8-
3,4 Draw a circle like the BT (B & ]| = ® parz
one in the illustration.
o
r4
Circle Type- oy i
— Fd
o 1 e
&
}Pararm:l:er‘s 'E'|
11 | Set the dimension between | | [ilsolidWorks .IJ O-2-H-=-9- 8 E - s.. O sodworks Ssarch

the circle and one of the

. . 3 Mi Entiti
diagonal lines that you e :::Fn m@m 2 s e o D|spla%
have drew previously: - Enfites Entities Oroet £8F Linear stetchpetiem | et
* \'I:| Move Entities - ¢
1. Click on Smart Dimen- :&mlﬁm! QAW E B G- - B
sion in the Command- LANBE-F-o0- -8
= partz - - -
Manager. Modify, C
2. Click on the center of 1] (8
the circle.
3. Click on the diagonal
line.
4. Set the dimension.
MNOMNE
5. Change it to 15mm. — £ 3
Click on OK. e ——
‘5_m |None |2
H-Hiﬁgﬂ, .12 {Document) |V| E |
| Primary value a|
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veal it.

12 Next, set the dimension to
the other diagonal line
(15mm) and the diameter /
of the circle (@d8mm). p
Push the <Esc> key to /
close the Smart Dimension Jg
command. ’
/
’ {*_DQJ
. 0/
s N2
13 | To set an exact fitting to | || |7 @] & | =B partz
the hole (@8), execute the | _Dimension 7|
following steps:. | | w* 5
- tSuerIr?gtg?eeC:)mensmn & Value l‘ 1
2. Be sure that ‘Toler- | | o omes v " 2 ‘
ance/Precision’ is visi- Tolerance/Precision 4 \Q
ble in the PropertyMa- | ||| s [Fie +‘ 3 W
nager. Click on the - . e Il (¥ L
d“ User Defined w )
double arrows to re- o - B
e * 4
<

3. Set Tolerance type to
‘Fit’.

4. Select a fitting of D10
in the Hole Fit field.

5. Click on OK.

> ]
& (%] @)

a1 M1
Wil .12 (Document) |

e - —
1Sy, | Same as nominal (D]v| T_.K

Tip!

In this and the following tutorials, we will be using the commands from the
CommandManager more often.

At this point, you should be getting used in working with SolidWorks and
might find it more convenient to use the quick menu. This quick menu can
be activated by pushing the ‘S’ on the keyboard. The most important and
most frequently used commands will appear. You will see the commands
and functions that are associated with the part of the menu in which you
are working, so you will see different commands/functions when you are in
a sketch mode than when you are in feature mode.

(G- @ - W -
3 -0 -B\-BJ0-2--n-2%-0-F

SolidWorks for VMBO en MBO
Tutorial 5: Tic Tac Toe




14 | Make a hole in this sketch: | [T |25 | & = B parz
click on ‘Features’ in the | |[@E=Zame 2
CommandManager and bt
then on ‘Extruded Cut’.
Fro A
Set the depth of the hole in (Sketch Plane [v]
the PropertyManager to
‘Through all’ and click on T A
OK. | A | Through Al w
2 I ¢
[ Flip side to cut
(]
Dwaft oukward
15 | We will complete the hole | |GfiSelidWerks i O-F-H-2-9- 8 & - . Q-soldworks search
pattern now. b-g-a Revolved Boss /Base = lj[i Revalved Cut @ ggg @ Rib |E:1 Wrap
1. Select the hole you jUSt Extruded '\% Swept Boss/Base Extruded Hole Snepth et Fl';rg;rn % Craft 8 Dome
created. Hassibse [1 Lofted Boss/Base Qub g Wiand . Lofted C ’ E Shell @ Mirrar
2. Click on the Linear | [ecares FEea INEEiel (ERUETONEEE] e o S W @- (@ fo- & &+
pattern’ icon in the | ||®[FlR|S[&] >
CommandManager. (7 )
Wy Partz
[+ III Annotations
3= Material <not specified:
@ Front Plane
@ Top Plane
@ Right Plame:
I_. Crigin A
[+ Extrudel ‘-k‘
B sketehs y hr;
1+ Extrude? s
16 | Next, set following fea- | | |rT || & & B ® partz
tures:
1. Select ONE of the di-
agonal lines.
2. Check to make sure
that the line appears in
the selection field.
3. Set the distance be-
tween the copies to ||| orecene
15mm. & l:
4. Set the number of cop- i
ies to 3.
5. Whenever the copies
are placed on the
wrong side, click on
‘Reverse Direction’.
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17 | Repeat these steps in the | ||| |I® |4 |[&] B parz

area named ‘Direction 2'. [ Linear Pattern 7|

For this purpose, select the @

other diagonal line. *67
Directiol R

If the preview looks good |'E‘|

to you, click on OK.

[pattern seed only

Features to Pattern A

@ Extrudez

18 |We will now create the |§ -5 O-2 =& ¥ QAU SH L @- BT I I
mounting holes for the P & = B &

688
bolts. | Swepk Lofted Fillet Chamfer Rib Shell Diraft Hale Linzat Ci
) . . o Boss/Base BossiBase ‘Wizard Pattern F:
Click on ‘Hole Wizard" in
the CommandManager.
SolidWorks for VMBO en MBO 11
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19 Set the following features
in the PropertyManager:

1. Select the hole type
Counter bore.

2. Set the Standard:
‘1S0'.

3. Set Type: ‘Hex Socket
Head I1SO 4762’

4. Set Size: ‘M5'.

5. Click on the ‘Positions’
tab.

= % Partz

}-@@I_H_l

o Hole Specification

Standard:
150

Type:
|Hex Socket Head 150 4762

Hole specifications ]

Size:

Fik:

|Norrna| M
[ 5how custom sizing

End Condition A

|T,| |Thr0ugh all M

G < 4

20 Next, click at the four cor-
ners of the sketch to posi-
tion the holes.

Click on OK.

Hole Position{s) =~

Use the dimensions and other
sketch kools to position the hole
center(s),

Click on the 'Type' tab to define
the hole specification and size.

[Ex % Part2
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21 | The first part, the top | |GiSelidWorks p [1- (¥ -l - & -9 - B & - p.. (- soidworks Search
plate' IS now ready' Save &% Revolved Boss/Base .o: (0 Revolved Cut o 1 o rib (@@ wrap
this file as: Slab.SLDPRT. £ I Fillet Linear

Extruded (o, SweptBoss/Base Extruded I:!ole Swept Cut ptteen @ Draft 6 Dome
Tlp make a new folder on Hossiiese f\ Lofted Boss/Base QuE Wiad Lofted Cut o ~  [H shel B8 Miror
your computer first. \_(ou Features [ Skeich | SheetMetal | Evaluate | DimXpert | 2, 0 N B @ (P~ 60 - B -
can arrange all of the files REEEE >
by product. F ' .
Q& Partz
1+ |_£| Annotations
3= Material <not specified >
%% Front Plane
%% Top Plane
%% Right Plane
I_. Qrigin
I @ Extrudel
B sketchs
1+ @ Extrudez
88 LPatternt
% [@" CBORE for MS Hex Socket He:
Work plan We will now create the second part, the bottom plate. We will do this in ac-
cordance with the drawing below.
60
L6
&
10
ri_B
—s
SECTION B-B
Notice that this part looks very much like the first one. The perimeter di-
mensions and the position of the mounting holes are the same. That is why
we will create a configuration from the first part to produce the second one.
22 | Click on the Configuration- | | GiSelidWorks p [ - - [ - & - 9 - B [ - 5. (- Soldvworks search

Manager tab.

e @ Extruded Cut
5] =
Forming Simple Hole
Toal
@ Vent

5,0 W@ P oo - E-

Base-Flange Tab

Features | Sketch | SheetMetal [ Evaluate | DimXpert |

SITRLIE.
( 'ﬁ’ 3
W slab

iz a1 armekakinne
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23 The name of the configura-
tion is ‘Default’. Double-
click on this name to
change it to ‘Top'.

@SnlldWorks i [~ - H-=-9- 8 E - s. \.lVSDIidWDrksSearch

. = @ Extruded Cut
BaseFlangeTab Frad-B: ter Flange o tched Bend e Farming @ Simple Hole
Taal
E Vent (e o]

QA WB- F-ow- - H-

= % Slab Configurationis)

re[Ton

24 1. Click your right mouse
button on the upper
line in the Configura-
tionManager.

2. Select ‘Add Configura-
tion’ from the menu.

ﬂﬂnllderks i E] H @ @ ! El - sl @vSDIidWorks Search

e @ Extruded Cut

il = it @
Base-Flange/Tab fied-He ter Flange tched Bend : Forming @ Simple Hole
Taool

ENER=YEA
= 5lab Configuratigr=" B
@ Top aﬂ Part (Slab)

1 Hidden Tree Items

m Add to Library

Open Drawing

Tree Display

,E'@_ Add Configuration, ..

: Document Propetties. ..

Edit Dimension Access

25 1. Set the name of the
new configuration to:
‘Bottom’.

2. Click on OK.

%|ﬁ||%" $||@] =% sl

Co urdtichrProperties &

Configuration name:

Bottom + 1

Description:
Cornment:
26 | There are two configura- | ||| [ &)
tions in the list now: ‘Top’ Slah Configuration(s) {Bottorr
(gray, non-active), and f@ Battom [ Slab ]
{F® Top [ Slab ]

‘Bottom’ (black, active).
We will work with the ac-
tive configuration.

Click on the FeatureMa-
nager tab.
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27 Now Suppress the last
three features that you just
made:

1. Click on the feature
‘Extrude?’.

2. Hold the Shift key on
the keyboard and click
on the last feature.

3. Release the Shift key.
The last three features
are now selected, and
a small options menu
appears.

4. Select: Suppress in the
menu.

All holes have disappeared
from the model.

SRR E »
(T )

% Slab (Bottom)

1+-|.A | Annaotations
3= Material <not specified:
% Front Plane
% Top Plane 4
% Right Plane

I_. rigin 1

| @ Extrudel
EZ sketehs
= ([=] ExtrudeZ

288 LPatterni
= [ (CBORE for M5 Hex Sockelg

28 Next, we will make some
tapped holes with M5
thread.

Click on the ‘Hole Wizard’
in the CommandManager.

@SnlidWorks i D x> L,‘? - ﬁ > @ - m > l * Pl.. '\[%\'SolidWorksSearch

r.i#a Revolved Bozs/Base

) Revolved cut @ 338 i rib @@ wrap

B T L s :
Extruded (5 SweptBoss/Base Extruded Hole Swept Cut et ;‘;ﬁn @ Craft B Diome
Boss/Base Cut Wizard —,

L\ Lofted Boss/Base Lofted Cut . . E Shell @, Mirrar

Festures [0 ;mﬁ-femﬁ; QAN M@ P or- M- H-
F@I@IEI@ »
T

=

% slab (Botkom) /\
o TRl Armeakakinne A
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29 | Select the hole type Tap in
the PropertyManager.

Make sure all settings are
equal to the settings in the
illustration at right.

Click on the ‘Positions’ tab.

Standard:
150

Type:
|Tapped hole

Hole Specifications ]

Sizen

[ shiows custam sizing

End Condition A |

Thread:
|Through all M

Dptions

A

=% slab (Battarm)

£ <4

Y
¢

30 Click on the four corners of
the sketch to position the
holes.

Click on OK.

= Hole Position

%

'J“_I Type lﬁ' Positions L
Hole Position{s) b

Use the dimensions and other
skekch tools to position the hole
centeris),

Click on the 'Tvpe' tab to define
the hole specification and size.

= slab tBottam)

SolidWorks for VMBO en MBO
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31 Whenever no thread pat-
tern appears in the holes,
then change the following
settings:

1. Click the right mouse
button on ‘Annotations’
in the FeatureManager.

2. Select ‘Details’.

B®ICTR] |- >
&3 3

3= Ma | [ | Details...
: g E| Display Annotations
Ny _Dp Plang Show Feature Dimensions
<£>: glrgi;;mal E| Showe Reference Dimensions
" @ Extrudel Show Dim¥pert Annotations
Sketchs Insert Annokation View
i Erdudtn E| Automatically Place into Annotation Yiews
agg LPattern]
- CBCORE F Enable Annotation View Visibilicy

+ \ MS Tappe
= | Go To..,

HidrShnw Tree Thems. ..

% Slab (Bottom) 2
+ [_E Annokatjc

32 1. Make sure that the op-
tion ‘Shaded cosmetic
threads’ is checked.

2. Click on OK.

Display Filker

Cosmetic threads Shaded cosmetic threads
Daturns Geometric tolerances
Diatum kargets 1 Motes

[CIFeature dimensions Surface finish

Reference dimensions Welds

[] pim¥pert dimensions [ pisplay all types

Always display text ak the same size

[ misplay items only in the view arientation
in which they are created

Display annotations

33 Next, we want to hide the
sketch we have used to
make the holes:

1. Click with the right
mouse button on the
‘Sketch’ in the Featu-
reManager.

2. Select Hide in the
menu.

DICTIR[S || »
& 3

% slab (Bottarn)
+ |_£| Annotations
3= Material <not specified:
& Front Plane

+
m
X
E,
=

& Sketch
Extrude: 1

888 L patternt

[@l- CEORE for MS Hex Socket He:
¥ \ M5 Tapped Holel

+

+
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34 | Reactivate the configura- | | GfiSelidWorks I O~ -H-=-9- 8 & - .. Q- soidworks search
tion of the tOp plate' D?é Revolved Boss/Base 2 @) Revolved Cut @ HH @ Rib |Ig_1 Wrap
Click on the Configuration— Extrued \% Swept Boss/Base Extruded Hole Swept Cut e PL.iantE:r; % Draft B Dome
Manager tab. Hossfase [\ Lofted Boss/Base St i Lofted Cut - - [H shel Mirror

Featu Sketch | SheetWietal | Evaluate e = 7 N :
’ isi _I_ | S O EWE- P oo B B
B N
(W
S (Bottk) /@\
1 TR armekakinme
35 | Double-click on the confi- | | §fl&elidWorks i O-F-H-2-9- 8 B - s.. (~ssidworks search
gura:!onMTop in the Confi- &1 Revolved Boss/Base (@) Revolved Cut & e o rib (@l wrap
rationivian r. & i i : :
guratio anage Extruded (5, Swept Boss/Base Extruded Hole Swept Cut e F};T:;rn % Craft 6 Come
= izard . o=
Fesia [\ Lofted Boss/Base Yo Lofted Cut - - a Shell Mirror
e PO TR EETO] o s 0 @3- oo - &-
e EA
= % slab Configuration(s) (Bokton
|I=® Botkom [ Slab ]
|-& Top [ Slab
36 | Save the file. AEiSolidWorks i O-2-H-2-9- 8 E - s.. (I+soidworks search
D#é Revolved Boss/Base I]f @) Revolved Cut @ - @ Rib |E:1 Wrap
E:ctrued k_% Swept Boss/Base Extrifled Hole |[__: Swept Cut ek Fl';r;::rrn % Draft B Dome
= izard —.
fesiee L\ Lofted Boss/Base B i Lofted Cut - - E Shell @, Mirror
= N oo RS- DA 8
%%@III%I'MI@]
= Slab Configurationis) (Top)
{F@ Bottom [ Slab ] Q
{f@ Top[slab] (B
. D I
Work plan The third part is the cylinder. We will create this by using the dimensions of
the drawing below.
|
T o
| N
=
o | =<
N -~
|
|
T
?8h9
To be able to play Tic-Tac-Toe, we need to insert an ‘X’ or an ‘O’ at the top
of each cylinder. We will do this by making two configurations of the cy-
linder.
37 Open a new part.
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38 Open a sketch in the Top
plane.

Draw a circle, with the cen-
ter on top of the origin.

Set a dimension @8.

@8

39 | Set the fitting to h9.
1. Select the dimension.

2. Set the Tolerance type
to fit in the Property-
Manager.

3. Set Shaft fit to h9.

£ ﬁ Part3

}.@E]ﬁ[_]

Dlmensmn

J\falue Leaders Other

| Favorites |

&«

Tolerance /Precision

a

|

IR
% (¥] &

] |12 Cocument) ]

| Drinaosus Yaloa o |

A
+0 =
s - D

Py

40 1. Drag the height of the
extrusion to 20mm.

2. Click on OK.

(W Extrude 7

«/ﬁ Gf 2
From A

|Sketch Plane

a

»

Direction 1

l" | |Bl|nd

g
o | 20.00mm
N

Draft oukward

[ nivarckion 2 ¥

& ﬂ Part3

Py
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41 | We will now make an an- | [gfiselidWorks i O-F-H-2-9- 8 & - p.. Q+soidworks search
gled Edge at the tOp and at bgd Revolved Boss/Baze . t.ﬂ Revolved Cut .’i g:g @ Rib Lk_j Wrap
the bottom of the cylinder ) o L

. Extruded @ Swept Boss/Base | Extruded Hole . [& SweptCut Pt ﬁ Draft 8 Daome
with the Chamfer com- Bass/Base Cut  Wizard it =
mand a Lofted Boss/Base Lofted Cut - o m Shell 2% Mirror

. “Sheetlietal | Evaluate | DimXpert | ._g- Fillst . - B~
Click on ‘Chamfer’ in the | Chamfer o
CommandManager. ﬁ 2
%PartS
- E Annotations
3= Material <not specified:
#2 Frant Blane
42 1. Click on the vertical T =% parta
ouside plane of the
cylinder. @
2. Set the sloped distance Cha arameters Py
to Imm in the Proper- | |/ ) [raceets
tyManager.
3. Check the angle to be
45°. —
ngle distance
4. Click on OK. () Distance distance ;
Werkex M
4
[JFlip direction
< | 1.00mm 2
[ [ 45.00deq 3
Select through Faces
[Jkeep features
Tangent propagation
(3) Full preview:
() Partial preview
OND preview
43 | 1. Select the top plane of | |gfiselidWorks i B ﬁ 2 -9 . B E - p. (- soidworks search
the cylinder.
y P © \N-0O- |"~j 5 oE DO 5 A L
2. Click on Sketch Text in || === D;fg:;;nn:i At @ [&] Jin Comvert o2, iz | gk
the CommandManager. W j. “ B2 Mave Entities
pe e lmeel aawed® @ o8- 8-
Iﬁlﬂ‘@l l[_l »
Q@Parta
1 Eﬂ Annokations
3= Material <not specified»
%% Front Plane
%% Top Plane
- %> Right Plane
;_, Origin
IR Bxtrudet
@Chamferl
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44 | 1. Type in the capital ‘X' | [T [[2] % &) S parts
in the text field.

2. Uncheck the option ||« &
‘Use document font’.

Curves b3
3. Click on the ‘Font..’ 41
button.
Text ]
%

aaa

s
Ay (@)
o =]
A |0 2 &
[
[ed)

i
Fm
R

& document Font

!

Font...

o
/K

45 Check in the menu to make

?
sure the text height is set |  Fart: Fonk Style: Height:
to 4mm, and click on OK. Century Gothic Regular ©Units _ 4rom

) Century Gothic | | Regular pa’l.ﬂﬂmm L

H Ceomega H Iralic 1 E‘ .

% Cia Times Bold () Faints

Charlesworth Bold Ikalic
H chicago M g E! 2
10
Sarnple 0 [:]
Effects
A BbYVZZ [Jatrikeout  [underline

46 | Click on OK in the Proper- | [ @7 [ ] &) E® parts
tyManager.
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47 Rotate the model with the
Normal to command so
you can get a good view of
the sketch.

Drag the letter to the cen-
tre of the plane.

48 | Click on ‘Features’ in the | | GfiSelidWorks i O-F-H-2-9- 8 E - s.. Q- soidworks Search

CommarEdManager , and — D#O Revolved Bozs/Base t_ﬂ Revolved Cut T @ Rib
next on ‘Extruded Cut'. & i bl

Extruded (5 SweptBoss/Base Extruded Swept Cut 2

pesitee g i Lofted Cut ; B shel 8

I aasm@ 3 o -8 -5

B Part3 1

[+ | A] Annatations /"”A_\\

49 | 1. Set the depth to||%|F[% ¢ E =S parts

0.25mm. :
2. Click on OK. 7_R G&f
Frol R
|Sketch Plane !v_]
‘Direction 1 a0
[T_.(| |Blind :v]

1
o | 0.25mm ﬁ 1
[CIFlip side ta cut

N

Py

Draft outward

[ —— L

50 | The cylinder with the X' is
now ready. Save the file
as: Shaft.SLDPRT.
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51 To make the cylinder with
the ‘O we will use a
second configuration.

Click on the Configuration-
Manager tab.

Bl 8olidWorks :J D-&*-H-=-9- 8 - A, [~ Solidworks Search

@ Revolved Boss/Base

fij Revolved Cut @ ggg @ Rib |=__1 Wrap

- m .
Extruded (5 SweptBoss/Base Extruded Hole Swept Cut fRet Fl*_;rilz.:;rn % Craft B Dome
Boss/Base - Cut Wizard . =T

5 Lofted Boss/Base Lofted Cut =, & m Shell Mirror

@ﬁ%%@@l»
(T )
% As

+-[A] Annatations

3= Matarial snnt cnarifiads

Features | Skefch | ShestMetal | Evaluate | DimXpert | QaSH@E P - Bi-

52 Change the name of the
current configuration (‘De-
fault’) to ‘Shaft-X'.

Create a new configuration
called ‘Shaft-O'.

If necessary, compare
these commands to steps
24 to 26.

Check to make sure that
the configuration ‘Shaft-O’
is active (black).

Click on the FeatureMa-
nager tab.

Gl SelidWorks j I:l - L‘E}' - H - @ - £ . I + Sh.. '@vSDIidWorksSearch

—, o#a Revolved Boss/Base
R
Pattern

Boss/Base - Cut Wizard —,
M Lofted Boss/Base

[#) Revolved cut @ .ggg o Rib (@@ wrap
Extruded (3} Swept Boss/Base Extruded Hole [[@ SweptcCut Rt A % Craft 8 Dome
(M Lofted Cut - - E Shell @ Mirrar

Shaft Configurationfs) (Shaft

{re shaft-o [ shaft ]
| shaft-x [ Shaft ]

Features | Skeich | ShestMetal | Evaluate | DimXperi | QAEH @B P b - H-

53 With the ‘Shaft-O’ configu-
ration active, we must hide
the letter ‘X'.

1. Click on the last fea-
tures which you have
made.

2. Select Suppress in the
menu that appears.

Y -
(T )

WY shaft (Shaft-0)
! |_£| Annotations
8= Material <not specified>

% Front Plane

% Top Plane

Q Right Plane ‘
Lol & 18 =

+ [ Ex = "
¢ REEYY

@ ga ExtrydeZ'* 1
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54 Now, put a letter ‘O’ on the | | il GelidWorks :J O-F-H-2-9- 8 E - a. Qv solidworks Search
top p_lar_]e of the Cylmder' = &t Revolved Boss/Base .oe (M) Revolved Cut -t i rib @@ wrap
Do this in exactly the same e T - e
. . Extruded (5 SweptBoss/Base Extruded Hole Swept Cut Patten % Craft a Diome
way as you did before with Boss/Base At Cut  Wizad g AN @ svel OB
the letter ‘X' in steps 43 to | | ! - meas;i e " — e = =
49. = P @ o B
W shaft (Shaft-O)
1+ |_£| Annotatians
3= Material <nat specified>
% Front Plane
% Tap Plane
% Right Plane
I_. Qrigin
= @ Extrudel
@] Chamfer1
= IE Extrudez
| @ Extrude3
55 | Save the file.
Open a new assembly.
56 | When you did not close the | |87 [ ]
two parts we just created | |FEE=E
(Slab and Shaft) you will
see the image on the right.
1. Click on the file ‘Slab’.
Part/Assembly to Insert &
2. Click on OK. Open documents:
. . . Shaft
If you did close this file, %sm
find it with the ‘Browse..’ | | | K
command. 1
57 | Click on ‘Insert Compo- | |@f8selidWorks i O-F-H-2-9- 8 E - a. Q-soidwoks search
nents’ in the CommandMa- =
B oo B om B g o
nager. Insert Mate Linear Smart Move Show Aszembly Reference N .
. Components 2 Compon... Fasnt-\learll'ers Component Hidgé‘n Features Geometry Mo?:gn
- - - Components - - Study
A b ch | Evaluate | Office Pro e - = -
ssiie! 2 Skeich | Evaluate | mﬁﬁmds],r%‘:%{@w@_jv%r‘mv&'
BirlRl 2
T >
@ Asseml (Default<Default_Displas
SolidWorks for VMBO en MBO 24
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58 | Add the same part again. | ||S |c7 %@ »
Place it just below the first | ||(F~ )
one. ﬁ Asseml (Default<Default_Display
+ |_£| Annotations
@ Front Plane
%5 Top Plane
%5 Right Plane
I_, Crigin
+ T (F) slab<1 > (Top)
+ @ () Slab=2> (Top)
@@ IMates
59 | Next, we have to change | ||® [T |2 |E] »
the configuration of the | |[(F~ )
bottom p|ate_ ﬁ Asseml (Default<Default_Displa:
. . . + |-£| Annatations
1. Click with the right %> Front Plane
mouse button some- <2 Top Plane
where on the bottom < Right Plane
| te I_, Qrigin
plate. - %y (F) Slab<1 (Top)
2. Select ‘Configure Com- | | * %;)fhh@”“’
ponent’ in the menu == Inweert Selection
that appears. ZoomPanfRotate s
Recent Commands 3
Component (Slab)
|% _gonFigure cormponent F
3 Isolate 2
Component Display »
Fix
60 | 1. Select the Configura- | [=J Medify Configurations =)
tion ‘Bottom’. Slab-2@Assem
) Suppress Configuration
2. CI'Ck on OK Default r Biottarm hd
= Creates 2 new configuration. = ‘ 1
!r: T ‘ K ] [Cancel] [ Help ]

Tip! When a part is open while added to an assembly, you can only select the

desired configuration AFTER putting it in the assembly. That is what we
have just done.
When a part is closed, click on the PropertyManager and Browse to find it
(see step 56). In the menu that appears, you can select the right configura-
tion directly. Therefore, sometimes it is more convenient to use the Browse-
function anyway, even though the part is open.
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61 | Next, we have to align the | |l solidwWorks d O-2-B-=-9 . B E - a. Q- solidworks Search
two parts with the mate s 7
p : E T g © % |
commana. Insert Linear Move h fszembly Reference
. . _.. Components ok Compan... Fassril:.lear:;'s Component| HSid::IJ;Un |Features Geometry | thﬁ':nl
Click on ‘Mate’ in the = = = i = o Study
CommandManager. | _ XTI TN
S 2
b ’ /N
OB fccarmt PiaFarlk #FiaFadk Ficnlas — g
62 | Select the sides of both 7 1B & B9 assemt (Default<Defs
parts as shown in the illu- Coincident1 75
stration. W‘z
Click on OK. j% Makes & analysis
Mate Selections A
@ Face <1 =@5lab-1
@ Face<2>@5lab-2
Standard Mates A
@Coincident 2
@Parallel
63 | Select two other sides of 7 B E]
both parts as shown in this Coincident2
illustration. 7 % B
Click on OK. % Mtes m
Mate Selections A
@ Face <1 @3lab-1
@ Face <2 >@Slab-2
Standard Mates A
@Coincident
|\T| Parallel
64 | Select the top plane of the 7 B E]
bottom part. Mate
o ¥ 5

j% Mates é; Analysis

Mate Selections

A

@ Face <1 =@slab-2
]

Standard Mates

A

@ Coincident

\T Parallel

L
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65 Next rotate the model so
you get a good view of the
bottom of the top part and
select the bottom plane.

Double-click on OK.

oincident3

ﬁ ||% @ E ﬁ asseml (Defaulk<Default_Di...

gl 5)
—
S e

Mate Selections

Face <1 x@slab-2
l%| Face <2 x@slab-1

Standard Mates

| Coincident

l§| Parallel

66 Next we will put the hex-
agon socket head screws in
the model.

1. Open the Design Li-
brary in the Task Pane.

Click on ‘Toolbox'.
‘1SO’.

‘Bolts and Screws'.

o > 0D

‘Hexagon Socket Head
Screws’.

6. Select:

‘Hex Socket Head ISO
4762'.

B Design Library -+
| S
o) ? Toolbox b,

ES ansi Inch
# E5 Ansi Metric
=] B3l

& IF cIsc

B oo
-l GB

— & 150 N |
@@ Bearings

=l Balts and Screws

il Cross—receH
Hlll Hex Bolts -

| .pjjiul Hex 'and 5
Hll Hex B nd 5
-l Hexagan Sacke!

Ll self Tapping Scr
i Set Screws - Slc™
¥

Head 50 7380 [

Hex Socket Head 150
4762

67 Drag the bolt to your mod-
el. Release the mouse but-
ton at the lower edge of
one of the countersink
holes.
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68 | Set the following features
in the PropertyManager:

1. ‘Size’: ‘M5
2. ‘Thread Length’: ‘10'.

3. ‘Thread Display’: ‘Cos-
metic’.

4. Click on OK.

@|§IE“E| = @ Asseml

Hex Socket Head 150 ... 7

Size:

M5

Length:

10

Thread Length:

|ID

Configur ation Mame:
IS0 4762 M x 100 --- 102

Camment:

Thread Display: d

4
| Zosmetic 3

Fav ¥
Properties ]

efault <Default_Di... L_)

AN

@
@
O

69 Put hexagon head screws
in the other holes as well.

70 Finally, the cylinders (pegs)
should be placed in the

@Enlidwmks i D - L:?' - ﬁ x @ - @ - l wM '\T%VSDIidWDrksSearch

) Eb . o) . ¢
[ 1] A 3
holes. Insert % Linear Sﬁt Mave Sﬁ. fszembly Reference .

. . Compaonents Compon... Fasnt-\lear:ers Component Hi dj;n Features Geomefry Mo?jh-:\:n
Click on ‘lnsert Compo- = = A = o Study
nents’ in the CommandMa- | || Azsembie T Sheich | Evaluale | Ofice Poducs | & n ot 0 7 :

QS M@ P or- - B
nager. =Tevrr ey N
B |ET7 [ | | 2
(F~ )
ﬁ fsseml (Default<Defaulk_Displa
i Tl Annekatione
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71

Place the cylinder or peg in
the assembly 8 times at a
random position.

Note that it does not mat-
ter is you pick an ‘X’ or ‘O’
cylinders. We will change
four of them later.

RllERIE »
(T~ )
E@ Asseml (Defaulk<Default_Displat
EI Annatations
Q Frant Plane
Q Top Flane
Q Right: Plane
;_. Qrigin
Wy (F) Slab<l> (Tap)
f8y Slab <2 (Eottom)
? {-1 Socket Head Cap Screw_I9
? {-1 Socket Head Cap Screw_I9
? (-1 Socket Head Cap Screw_I<
? {-1 Socket Head Cap Screw I3
S8y (-} Shaft«1 (Shaft-0)
8 (-} Shaft<23> (Shaft-0)
T8y (-) Shaft<3> (Shaft-0)
8y () Shaft<4:> (Shaft-0)
T (-} Shaft<5> (Shaft-0)
{
{
{

W8y (-} Shaft<e> (Shaft-0)
8 (-} Shaft<7> (Shaft-0)
By (-} Shaft<a= (Shaft-)
@ml Mates

lawal

Tip!

You can use the Insert Components command 8 times to insert the pegs,
but it is much quicker to drag the part from the FeatureManager, holding

the <Ctrl> key. A copy of the part is made every time you do so.

72

Next, we will change the
letter on four of the pegs.

Right-click on a peg and
select ‘Configure compo-
nent'.

e
@I |% Configure component
C:) CD Isolate
e (:: Component Display 3
- |-
> N A | Moyevith Triad
C:_? % Copy with Mates

Be@a LSBT
@ &
% =, -

T =T

L\,h Invert Selection

ZoomPan/Rotate 3

Recent Commands 3

Component {Shaft)

2 | Delete

Parent/Child. ..

Feature (Extrudel)

g Feature Properties...

v
]
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73 | 1. Select the desired con- | |7 5

figuration in the menu Saloga :

. Tt~ SSem

tha}t appears: when a T R

cylinder has an ‘O’ on | | pefaon Cl Shattx o |

top, select the X’ con- = Creates 4 new configuration, = I—ﬁl

figuration or do this 1

the other way around. 2 *

2. Click on OK. = ok_| | concel | | el |

74 | Repeat this step for three | | |7 |2 |E] »

other pegs.

’ T r
@ Aszeml (Defaul;<Default_Displas

+ @ Annatations

%% Frant Plane

5 Top Plane

%% Right Plane

I_, Crigin
- (F) slab<1 > (Top)
%% Slab <z (Battom)
+ ? (-} Socket Head Cap Screw_IS
+ E (-) Socket Head Cap Screw_IS
+ E (-) Socket Head Cap Screw_IS
+ ? {-) Socket Head Cap Screw_I2
+ Ty () shaft <1 (Shaft-0)
+ Ty () shaft <2 (Shaft-0)
- W () shaft <33 (Shaft-0)
%W (=) shaft <4 (Shaft-0)
8§ (-) shaft <53 (Shaft-x)
8§ (-) shaft <6 (Shaft-x)
+ T8y () Shaft <7 (Shaft-)
+ Ty () shaft <8 (Shaft-%)

+ @@ Mates

Py

75
pegs in the holes.
Click on ‘Mate’ in
CommandManager.

Next, we have to mate the

GiselidWorks d OD-2-H-%- - B E - e '-L‘{vSolidWDrks Search
o Fk ok
e g b & B % &
Insert = Linear P, Move S fszembly Reference New
. Components Compan... o T Component Hidder Features Geometry Motion
- - - Components - - Study

lAssemb[e] Layout | Sk
L -

Evaluate | Office Products | = 1, e 5 = o I
i | oo m@ @62 8-

B FlR=) 2
&= N

P S S T Ty
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76

Select the two planes as
shown in the illustration on
the right.

Click on OK.

S EREAA

" Concentrics

o K 1)
% e ‘Ir {Q Analysis

Mate Selections

Facei2>@5lab 1
|§‘ | Fare=1>@shaft-1

‘Standard Mates

K coincident
(X | Paratel

|i| Perpendicular
8 v
@Concentric
(€ | Lock

Mate alignment:

Py

77

Repeat the last step for all
the pegs and select a dif-
ferent hole for every peg.
The height of the pegs is
not yet been determined.
You can still move all of
the pegs up and down by
dragging them.
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78 We will make the final
mate now.

1. Click on the Multiple
Mate Mode in the Pro-
pertyManager.

2. Rotate the model so
you get a good view of
the INSIDE of a hole.
Through the hole you
can see the top plane
of the bottom part. Se-
lect this plane.

[[] create mulki-mate Folder

Lirk dimensions

[Z Coincident

@ Asseml (Default<Default_Di...

79 Rotate the model again so
you can see the bottom
side of the pegs.

1. Select the bottom side
of all pegs.

2. Click on OK.

ace<Z=@shaft-3 (A
Face<2>@shaft-¢
Face<3=@shaft-g |

[ create multi-mate Folder

Link dimensions

Face<1=@mslab-2
| N
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80 The assembly is ready
now. Save the file as: Tic-
tactoe.SLDASM.

WSnlidWorka i D - - Rl TR Ii'ﬁj x ! =] - as... 'Q&'SolidWorks Search

AR 2
QE fsseml (Default<Default_Displas
1+ lil Annotations
Q Fronk Plane
\<§ Top Plane
\<§ Right Plane
I.. Origin
-y (F) Slab<1> (Top)
-8y Slab<2> (Bottom)
[+ ? (-1 Socket Head Cap Screws_IS
) ? (-1 Socket Head Cap Screw_I<
e ? (-1 Socket Head Cap Screw_I<
i+ ? (-1 Socket Head Cap Screw IS
(+- %8y (-} Shaft <1 > (Shaft-0)
1+ S8y (-} Shaft <2 (Shaft-0)
- Wy (-} Shaft <3 (Shaft-0)
-y () Shaft <4 > (Shaft-0)
1+ Wy (-) Shaft<5> (shaft-)
- Wy (-} Shaft<e > (Shaft-)
- Wy (-) Shaft <7 (Shaft-)
Ty () Shaft<g> (Shaft-x)

1+ @ml Mates

naf

il EE soif
Ep 41 = 5 W 7] &
Inzert Mate Lingar P Mave Show Aszembly Reference New
Components Compor... Bl Component Hidden Fealures Geometry Motion
- - - Components - = Study
Assembie | Layout | Sketch | Evaluate | Office Products | = 5 e = = -
L - LAEM@E-D-oor- M- B

What are the main fea-
tures you have learned
in this tutorial?

In this tutorial we have repeated al lot of what we have seen and done be-

fore:

e Creating simple parts and shapes.

e Working with configurations.

e Working with standard parts.

e Working with the Hole Wizard.

We have also learned some new topics:

e You have set fittings at holes and/or pegs.
e You have seen how to use text in a sketch.

e You have learned some new tricks.
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SolidWorks works in education.

One cannot imagine the modern technical world wit-
hout 3D CAD. Whether your profession is in the me-
chanical, electrical, or industrial design fields, or in
the automotive industry, 3D CAD is THE tool used by
designers and engineers today.

SolidWorks is the most widely used 3D CAD design
software in Benelux. Thanks to its unique combinati-
on of features, its ease-of-use, its wide applicability,
and its excellent support. In the software’s annual
improvements, more and more customer requests
are implemented, which leads to an annual increase
in functionality, as well as optimization of functions al-
ready available in the software.

Education

A great number and wide variety of educational insti-
tutions — ranging from technical vocational training
schools to universities, including Delft en Twente,
among others — have already chosen SolidWorks.
Why?

For a teacher or instructor, SolidWorks provides
user-friendly software that pupils and students find
easy to learn and use. SolidWorks benefits all trai-
ning programs, including those designed to solve
problems as well as those designed to achieve com-
petence. Tutorials are available for every level of
training, beginning with a series of tutorials for tech-
nical vocational education that leads students
through the software step-by-step. At higher levels
involving complex design and engineering, such as
double curved planes, more advanced tutorials are
available. All tutorials are in English and free to
download at www.solidworks.com.

For a scholar or a student, learning to work with So-
lidWorks is fun and edifying. By using SolidWorks,
design technique becomes more and more visible
and tangible, resulting in a more enjoyable and rea-
listic way of working on an assignment. Even better,
every scholar or student knows that job opportunities
increase with SolidWorks because they have profici-
ency in the most widely used 3D CAD software in the
Benelux on their resume. For example:
at www.cadjobs.nl you will find a great number of
available jobs and internships that require Solid-
Works. These opportunities increase motivation to
learn how to use SolidWorks.

To make the use of SolidWorks even easier, a Stu-
dent Kit is available. If the school uses SolidWorks,
every scholar or student can get a free download of
the Student Kit. It is a complete version of Solid-
Works, which is only allowed to be used for educati-

onal purposes. The data you need to download the
Student Kit is available through your teacher or in-
structor.

The choice to work with SolidWorks is an important
issue for ICT departments because they can post-
pone new hardware installation due to the fact that
SolidWorks carries relatively low hardware demands.
The installation and management of SolidWorks on a
network is very simple, particularly with a network li-
censes. And if a problem does arise, access to a
qualified helpdesk will help you to get back on the
right track.

Certification

When you have sufficiently learned SolidWorks, you
can obtain certification by taking the Certified Solid-
Works Associate (CSWA) exam. By passing this test,
you will receive a certificate that attests to your profi-
ciency with SolidWorks. This can be very useful
when applying for a job or internship. After comple-
ting this series of tutorials for VMBO and MBO, you
will know enough to take the CSWA exam.

Finally

SolidWorks has committed itself to serving the needs
of educational institutions and schools both now and
in the future. By supporting teachers, making tutorials
available, updating the software annually to the latest
commercial version, and by supplying the Student
Kit, SolidWorks continues its commitment to serve
the educational community. The choice of Solid-
Works is an investment in the future of education and
ensures ongoing support and a strong foundation for
scholars and students who want to have the best op-
portunities after their technical training.

Contact
If you still have questions about SolidWorks, please
contact your local reseller.

You will find more information about SolidWorks at
our website: http://www.solidworks.com

SolidWorks Europe

53, Avenue de I'Europe

13090 AIX-EN-PROVENCE

FRANCE

Tel.: +33(0)4 13 10 80 20

Email: edueurope@solidworks.com
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