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Tutorial 5: Tic-Tac-Toe

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 working with patterns.

Top Plate

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

We will execute the following steps:
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1 First, we will create the top plate with dimensions 60 x 60 x 10.

T

2 Then, we will make four counter bore holes.
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Tutorial 5: Tic-Tac-Toe

3 Finally, we will create a pattern of 9 holes.

1 Start SolidWorks and open a new part.

2 Set the units for the part as MMGS at the bottom right of the SolidWorks screen.

MES (meter, kilogram, second)

CGS (centimeter, gram, second)

MMGS (millimeter, gram, second)

IPS (inch, pound, second)

Edit Decument Units...

MMGS - [
3 Select the Top Plane. _ _
P 25 SOLIDWORKS O-2-H-%-9-[K]-/8 5 E - . [ searcntiesan
Clle on the SKEtCh tab m E & N-@-pd ] 2F LI\ Mirror Entities 1
Sketch Smart Trim Convert mEa Displa
the CommandManaagqer. Dimension | =1 - @ - A cntities Entities Offset 188 Linear Sketch pattern Rel:
g . . &3 * | e i Move Entities

Click on Rectangle.

Features | Sketch

Evaluate | DimXpert | Office Pmdudsl

% Partl (Default<<Default>_Displ
9] History

@I Sensors

;-[A] Annotations

3= Material <not specified>

\<§ Front Plane

%% Right Plane
.}y Origin

4 Draw a rectangle:

LA WEB-P-ov- @R -

- i —1

1 Click on Center
Rectangle in the
PropertyManager.

2 Click on the origin.

3 Click at a random point to
get the second corner.

2
DS SOLIDWORKS

B'l@'ﬁ'ﬁg'@- I% - l ﬁ@- Ske... | [ Search files

E 0 \ - @ v I"‘J @ & Mirror Entities

Exit Smart Trim Convert gog Dis
Sketch | Dimension m O - A entiies Entities ifset gg Linear Sketch Pattem -}

- - e E} ﬁ -k - - y‘n Move Entities -

Features | Sketch | Evaluate | DimXpert I Office Pmduclsl

QS HEB-F-o0-04
&l D H’l 9| 8 Partl (Default<<Defaults ...

|Elne:|zn-_;|e ‘J| 3\
\ x=TTES y=71.3

7
o)
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Tutorial 5: Tic-Tac-Toe

5 Add a horizontal dimension to the

sketch, as in the illustration on the \ \' ——— —
: = 7 & o i) o LA Mirror Entities
Bt Smart ‘ Tim  Convert o
rlght' Sl':t‘ch Diml::si:nn E- & - & - Al eniities Entities Eiftfifi?s A e 2 R
-0 - o% - = g Move Entities

Change the dimension to 60 mm.

Push the <Esc> key on the keyboard
to end the command.

Features | Sketch @luate | DimXpert | Office Pmducls| &

2SN E-D -

1 B Partl (Default<<Defaults_,

3
a . /95

Value Le,adersl O‘lhell Iul P e ’, !?

- D1@5ketch3
\2\*\‘ T 60.00mm] =

<NONE> R
SN \4

Style

¥
»

Tolerance/Precision Py S \‘
iy [one : N
6 Set the length of the horizontal and BERER Partl (Defauft<<Defaults...
vertical lines to the same length: Ee |
roperties £
1 Select a vertical line. @ 4 3@ '
2 Push the <Ctrl> button and click on [Selected Entifies A | \ !
a horizontal line. L= I~ E e
Lined . /
3 Click on Equal in the \_)L/'
PropertyManager. : u
Existing Relations ¥ . \-,\/
/ 1~
Add Relations ~ \
: Horizontal °
T Vertical j
7 Collinear :
T Perpendicular
K Parallel
E Equal<—3
€% Fix

Tip: Remember that a blue field in the PropertyManager is a sclection field. You can
add elements by clicking on them in your model and you can also delete elements
from it (e.g., when you have selected a wrong element).

To remove an element from the list, click on the element in the field and push the
<Del> 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 not fully defined. You can determine this from the color of the lines in
the sketch:

OBlue means: the sketch is not fully defined.

OBlack 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
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Tutorial 5: Tic-Tac-Toe

good practice to do this because it can help you to avoid a lot of problems when
creating a model later.

&0
=
. =
“ s/
\\ /
A
\Q
[ ] = E:m
e .
/ AN
s y
A \‘
4 .
|
Fully Defined  Editing Sketchl ] MMmGs - [

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

aRed 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:

J<~ =3
Make Dimension Driven? @
Adding this dimension will make the sketch over defined or \
unable to solve, Do you want to add it as a driven \\
dimension instead? g @
(u}
Make this dimension driven [L]

@ Leave this dimension driving Cancel

7 Don't show again

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

OThe 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.

SolidWorks Vocational/Technical Tutorial



7 Click on the Features
tab in the

Partl (Default< <Defaults_...

CommandManager,

and then on Extruded [Fom A

BosslBase. Sketch Plane -
. Direction 1 ~

1 Set the thickness of

the plate to 10 mm.
2 Click on OK.

|

. 10.00mm ] -
3l
4|

Draft outward
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8 Next, we willmakea [gg
DS SOLIDWORKS

D-2-@-%-9-F858-

Partl * (5 search files and mode

sketch in whlch we o (@ Seeptonons
Wlll determlne the Extruded  Revolved )3 Lofted Boss/Base

.. Boss/Base Boss/Base
exact position of the

B @& w

Swept Cut
Edtruded Hole Revolved [[Ji] Lofted Cut

)

Fillet Linear
Fattern 0 Draft

holes:
=L
1 Select the top T
W Partl (Default<<Default>_Displ

plane of the plate. | ¥

. . @ Sensors
2 Clle on the Vlew H-[A] Annotations
. - . .32 Material <not specified>
Orientation icon. S Front Plane
. .. Top Plane
3 Cth on Normal %% Right Plane
TO .}, Origin
: 1 )

9 Draw another rectangle with a dimension of 46 mm.

) Boundary Boss/Base Cut - Wieard - Cut ™ Bounday Cut | - . [ shen
| Features [ Sketch [ Evaluate | DimXpert | Office Products | @ a5 G- @ -~
W » 3

= [@-

Follow the steps 4 to 6 again if you need help.

44
=5
~ . ’/I
e
e
~
[ ] ) Bl m
S
N
.
\\
|

10 Click on Exit Sketch in the
CommandManager. P

We will not use this sketch to make a feature. Bit | Smart
Sketch | Dimension

-

2
25 SOLIDWORKS

D-2-WH-%-9-

N-@ -
Trim Convert

E-o-8-A Entities Entities

-® N-o* - -

& DO

Features | Sketch | Evaluate I DimXpert I Office Pmduclsl
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Tutorial 5: Tic-Tac-Toe

11 Start up a new sketch:

1 Select the top plane of the
plate again.

2 Click on Circle in the
CommandManager.

3,4Draw a circle like the one in
the illustration.

12 Set the dimension between the
circle and one of the diagonal
lines that you drew
previously:

1 Click on Smart Dimension
in the CommandManager.

2 Click on the center of the
circle.

Click on the diagonal line.
Set the dimension.
Change it to 15 mm.
Click on OK.

o a A~ W

13 Next, set the dimension to the

other diagonal line (15 mm) and the diameter of the

circle (@8 mm).

Push the <Esc> key to close the Smart Dimension

command.

S SOLIDWORKS O0-82-d-=-9-L-05E- s
e AN |'\~J - % m 5 £\ Wirror Entity
Exit Smart Trim  Convert oo

Sketeh | Dimension | 1 ~ > &~ A fntities Entities  Offset 823 Linear Sketc

Entities ... ”
s < - :\I v ok - - Yo Move Entitie
Features | Sketch | Evaluate I imXpert I Office Pmduclsl .;.;.a I__.i;,a {6- H_E @
MEIRELE) 2% Partl (Default<<Defaults ..
[® cirele 7
o
Circle Type -3 ].
q? 1
)
: 4
Options -3 L
For construction
R = &.31

Parameters R

(?x 0.00 -

(o) | -14.39800067 - —

Y : 3
A\ | 63073443 =
&-9-L-8 Sketch3 o..,

| 5 souoores i
E

& N-@-pJ-E e o

L\ Wirror Entities

- : 7
Exit Smart ) A Trim Convert gog .
Sketch Dimension | * @ © &~ A\| grtities  Entities QDiset 522 Linear Sketch Pattern
. . ® - *x| . . 1 Move Entities
Features | Sketch | I}\Iuate I DimXpert I Office Pmduclsl E";'a "—‘i;'a a,id\- @ . @ .
~
%I | E I $.I el 1 % Partl (Default<<Default=_... /6
[© Dimensin 2 vog
v v %X 82125
D1 @5ketch3
Value Leadersl O‘lhml 15mm<—5 2
Style Al -
P i X P e
10.53
<NONE> \

Tolerance/Precision A 4

+01

130 | None

xxx:x: 12 [Document) ‘ \2

4
= — =1
T @8
o
15 15
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14 To set an exact fitting to the
hole (08), execute the
following steps:

KIS EA

[ Dimension

d

5

1 Select a dimension (it turns [VotoeEcsaee [0t

blue).

2 Be sure that Tolerance/
Precision is visible in the
PropertyManager. Click
on the double arrows to
reveal it.

3 Set Tolerance type to Fit.

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

5 Click on OK.

Tutorial 5: Tic-Tac-Toe

Partl (Default< <Default>_...

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 to 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 sketch mode than when you are in feature

F-"% Partl (Default<<Defaults_...

mode.
[&l-o -El
\ v E it |EI'-_
"9 @ -0 -
o % -
-
oO-2
15 Make a hole in this sketch Bl

click on the Features tab |Gt 2

in the v ls—2

CommandManager and [F= A

then on Extruded Cut. EERT ’]

Set the depth of the hole
in the PropertyManager
to Through all and click
on OK.

SolidWorks Vocational/Technical Tutorial
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Through All hd
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I:‘ Flip side to cut
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Draft outward




Tutorial 5: Tic-Tac-Toe

16 We will complete the hole
pattern now.

1 Select the hole you just
created.

2 Click on the Linear
Pattern icon in the
CommandManager.

2
D5 SOLIDWORKS

=)

Extruded Revd\ved B Lofted Boss/Base

Boss/Base Boss/Base

Dv@vv&v@v' ﬁv Partl * B search Commands
@ Swept Boss/Base @ @ Swept Cut @ ggg @ Rib
Edruded Hole Revolved (] Lofted cut GHIst P"‘gte:r; & prart
Cut Wizard Cut
@ Boundary Boss/Base . e . @ Boundary Cut - - E Shell

| Features [Sketch [ Evaluate | DimXpert | Office Products |

% Partl (Default<<Default>_Disp|
-5 History

@ Sensors

j-- Annotations

3= Material <not specified>
@ Front Plane

& Top Plane

\<§ Right Plane

--zai;wm@-zvs YN E

Direction 1

Spacing: | 15mm
3

Instances:

8 D10

-}y Origin
j-@ Boss-Extrudel
- Sketch2
(@
17 Next, set the fOllOWil’lg %% Partl (Default<<Defaults_...
features: ; 2
1 Select ONE of the v xl l/ S
diagonal lines. T HP)
2 Check to make sure & soomm <3 %
that the line appears in . 5
the selection field. ol -4
3 Set the distance LSs &
AL L

between the copies to
15 mm.

Set the number of copies to 3.

Whenever the copies are placed on the wrong side, click on Reverse Direction.

Direction 1
Spacing: | 15mm
Instances: |3
=

Direction 2
Spacing: [15mm
Instances: |3

& D10

18 Repeat these steps in B9 Partt Default< Defauits_..
the area named 3 2
Direction 2. For this
purpose, select the Direction 1 Al - Y
other diagonal line.

. < 15.00mm - Lo —

If the preview looks » .
good to you, click on | % 5
OK. — _

ﬁ Line6 @5ketchd i 1

¥ [15.00mm ~<H= j 3

50 =] 4

I:‘ Pattern seed only

19 We will now create the

mounting holes for the bolts.

Click on Hole Wizard in
CommandManager.

2
PS SOLIDWORKS

D-2-1-%-9-[5]-]8 &

@ Swept Boss/Base

th o @ @
€ Extruded Revolved B Lofted Boss/Base Extruded 4fHole  Revolved
Boss/Base Boss/Base Cut izard Cut
@ Eoundary Boss/Base
| Features ,_Sketch I Evaluate I DimXpert I Office Pﬁ)duclsl @ ’:—I-z'a qci}-
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Tutorial 5: Tic-Tac-Toe

20 Set the following features

-8 Partl (Default<<Defaults_..

in the PropertyManager:

1 Select the hole type
Counter bore.

2 Set the Standard: 1SO.

3 Set Type: Hex Socket
Head ISO 4762.

4 Set Size: M5.

5 Set the depth to Though
All.

6 Clear Near side o
countersink.

Type:

Standard:

Hex Socket Head ISO 47¢

m

7 Click on the Positions

Hole
tab . Size:

I:‘ Show custom sizing

End Condition a|
Through All — 5
Options 3

I:‘ Head clearance

I:‘ Mear side countersink 4'-— 6

21 Next, click on the top face

B9 Partl (Default<<Defaults_...

and then at the four

?
corners of the sketch to
position the holes. B Positions
Clle on OK. Hole Position(s) ]

Use the dimensions and other
sketch tools to position the
hole or slot.

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

22 The first part, the top plate
is now ready. Save this file as:
Slab.SLDPRT.

Tip: Make a new folder on your
computer first. You can arrange
all of the files by product.

SolidWorks Vocational/Technical Tutorial
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2
DS SOLIDWORKS

= @ Swept Boss/Base @ i Swept Cut @ g:g
. Fillet Linear
Extruded Revolved B Lofted Boss/Base Extruded Hole Revolved m Lofted Cut P
= attern
Boss/Base Boss/Base ut Wizard Cul
T Boundary Boss/Base T Boundary Cut - -

| Features ["Skeich [ Evaluate | DimXpert | Office Products |

AaNME-F-o- @R

% Partl (Default<<Default>_Disp|
- [%5] Histery
-{#3] Sensors
i-LA] Annotations
--3= Material <not specified>
&5 Front Plane
& Top Plane
&5 Right Plane
. Origin
j-@ Boss-Extrudel
7 Sketch2
o-[@] Cut-Extrudel
388 | patternl
o CBORE for M5 Hex Socket ]




Tutorial 5: Tic-Tac-Toe

Bottom Plate

Work plan

We will now create the second part, the bottom plate. We will do this in accordance with

the drawing below.

&0

44

/—MS Tapped Hole

&

SECTICOMN B-B

Notice that this part looks very much like the first one. The perimeter dimensions 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.

23 Click on the ConfigurationManager tab.

24 The name of the configuration is Default. Double-click on this

name to change it to Top.

10

| 7 souowoecs

D-\I‘_d '% Swept

Extruded  Revolved .!il. Lofted
Boss/Base Boss/Base
7 Bound

|Features Sketch | Evaluate | |

W%, Slab (Default<<Dfaylt>_Displ

| 75 souowones S

|F‘ o '% Swept |
S 1

Extruded Revolved L:,l. Lofted
Boss/Base Boss/Base
) Bound:

Features [ Sietch | Evatute [ |
SEIR 2l

Configurations
B% Slab Configuration(s)
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Tutorial 5: Tic-Tac-Toe

25 Click your right mouse button on the upper line HNEREE
in the ConfigurationManager. = Configurations

Select Add Configuration from the menu. Baﬁa v Part (Slab)
Hidden Tree Items 4
1 4l | Add to Library 2

Open Drawing
Comment

r T

Tree Display
LE’@ Add Configuration... ™ p

Document Properties... a

Configuration Publisher...
Appearance L4
Material L4

ElsEEe]

|2 Add Configuration )
Click on OK. v a—2
Configuration Properties
Configuration name:

Bottom| 4— 1

Description:

26 Set the name of the new configuration to:
Bottom

o

|:| Use in bill of materials

Comment:

active), and Bottom (black, active). We will work with the

27 There are two configurations in the list now: Top (gray, non- SlEIE0 &
active configuration.

=~ % Slab Configuration(s) (Bott

Click on the FeatureManagertab. ~ ~ e « Bottom [ Slab ]
----- @ « Top[Slab]

28 Now Suppress the
last three features that

% Slab (Bottom<<Default> Displ

up just made: 565 History
. [&] Sensors
1 Click on the feature () smotstions
EXtrudeZ. §<§ E:ZET:IE:ZM specified>
. % Top Plane
2 Hold the Shift key & Right Plan

f

I_. Orlgm

on the keyboard and | g
click on the last L
feature ""ggg LPatte Suppress

j ~Wl CBORE for > Hex Socket ©
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.

29 Next, we will make some tapped

2 -
holes with M5 thread. e = D-2-6-% 958
. . . 6'?«3 Swept Boss/Base @ E_ﬂ
Cth on the HOIe leard m the Extruded Revolved ﬂ Lofted Boss/Base Extrude }-!ole Revolved
CommandManager. Boss/Base Boss/Base @ Boundary Boss/Base Cut Wizard Cut
| Features | Sketch I Evaluate I DimXpert I Office Pmduclsl "‘;';'a ,:_‘,b {&-
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Tutorial 5: Tic-Tac-Toe

30 Select the hole type Straight Tap in the SEEEE
PropertyManager. E|s o
Make sure all settings are equal to the settings in the @ R 7
illustration at the right. [T Tyve |5 Postion]
Click on the Positions tab. IFaver _

Hole Type ®
& A A

Hﬂlﬂsllﬂﬂﬁﬂm A
[ <4

D Show custom sizing

End Condition A
Thraough All 5

Thread:
Through All -
Options A

J

| am;ﬁ@r—s

31 Click on the four corners
- W, | E |$| e| % Siab (Bottom < <Defaults ...
of the sketch to position EI — 7]
the holes. <5
Click on OK. T | poon]
Hole Position(s) o

Use the dimensions and other
sketch tools to position the
hole or slot.

Click on the 'Type' tab to define
the hole or slot specification
and size,

12 SolidWorks Vocational/Technical Tutorial



32 Whenever no thread pattern appears in the
holes, then change the following settings:

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

2 Select Details.

33 Make sure that the option Shaded cosmetic

threads is checked.
Click on OK.

34 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
FeatureManager.

2 Select Hide in the menu.
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[elElRloles] »
T

3= Materia
----- £ Front Pl
----- \<§ Top Pla

..... %> Right PI
S Rig Show Reference Dimensions

H-f@ MS Tap

@ Slab (Bottorn<<Default>_Displ 2

[]--@ History

{3 Sensor / //>\
- '

Details...

I
g
Display Annotations

Show Feature Dimensicns

----- 1. Origin ) )

E]--@ Boss-Ex Show DimXpert Annotations
S_ketchZ Insert Annotation View

E} CrHET Autornatically Place into Annotation Views
--qnpg LPatters

&)@ CBORE Enable Annotation View Visibility

Go To..

Hide/Show Tree lterms...

Collapse Items

Customize Menu

Annotation Properties @
Display filter
Cosmetic threads Shaded cosmetic threads
Datums T Geometrictolerances
[¥] Datum targets [¥] Notes
DFeature dimensions Surface finish
Reference dimensions Welds

|:|Dim2(pert dimensions |:|Display all types

11
Always display text at the same size

|:| Display items only in the view orientation
in which they are created
Display annotations

Use assembly setting for all components

eElBleles »
v |

@ Slab (Bottorn<<Default>_Displ
[]--{E History

..[@] Sensars

[j--@ Annotations

3= Material <not specified>
----- £ Front Plan

-] Cut-"
----ggg LPatternl 1 P

- CBORE for M5 Hex Socket | ¢
(- M5 Tapped Holel
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Tutorial 5: Tic-Tac-Toe

35 Reactivate the configuration of the top plate. m

. i.% Swept
o
Extruded Revolved 8 Lofted

Boss/Base Boss/Base
@ Bound

| Features | Sketch I Evaluate | |

Click on the ConfigurationManager tab.

36 Double-click on the configuration Top in the

ConfigurationManager. 3 e Y A ]
Configurations

(=8 Slab Configuration(s) (Botts
”=® « Bottom [ Sla

37 Save the file.

25 SOLIDWORKS O0-2-1-%- []-]8 =
@ & i_g Swept Boss/Base @ Lij

Extruded Revoll\red B Lofted Boss/Base Extruded Hole Revolved
Boss/Base Boss/Base Cut Wizard Cut

7 Boundary Boss/Base

| Features | Sketch I Evaluate I DimXpert I Office Pmduclsl 3 h ‘é
el leles] »
. ' D
% Slab (Top<<Default>_Display

..@ History ( .
..[5] Sensors @™

Cylinder

Work plan
The third part is the cylinder. We will create this using the dimensions of the drawing
below.

@8 he

1% 45°

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 cylinder.

14 SolidWorks Vocational/Technical Tutorial



Tutorial 5: Tic-Tac-Toe

38 Open a new part and set the units to MMGS.

39 Open a sketch on the Top Plane.

D3

Draw a circle, with the center on top of the origin.

Set a dimension to @8.

40 Set the fitting to h9. MEREE B8 Part2 Default<<Defaults_..
1 Select the dimension. [ Dimension 7
2 Set the Tolerance type to Fitin ¥
the PropertyManagel'. Value Leadersl Othell

3 Set Shaft fit to h9.

ha
n: 12 [Document) x| L

-

-3 °

41 Extrude the cylinder.

Drag the height of the extrusion to 20 mm.
Click on OK.

|_| il E | $.| @.| = part? (Default<<Defaults_..
|1 Boss-Extrude 7|
—br—2
From 3 /A/l
[sketch Plane -] )
Direction 1 3

[Biing -]
”

@ 20.00mm =
D1
=

Draft outward

GlD @8 ho

42 We will now make

2
PS SOLIDWORKS
an angled edge at

I
the tOp and at the Ex'tﬁjed Re::ﬁfed & Lofted Boss/Base

Boss/Base Boss/Base

bottom of the

O--H-=-9- - -| B & El-  patzc B searcn commancs
. (2 swept Boss/Base & =) [E swept cut # | i Rib
Fillet | Linear
Extruded Hole Revolved [[J] Lofted Cut pattern O Draft
Cut Wizard Cut
@ Boundary Boss/Base @ Boundary Ci - E Shell

Cyllnder Wlth the | Features ’_Sltetch | Evaluate | DimXpert | Office Plodudsl
Chamfer command. |,%E'+l|ﬂl§]ilﬁl_”
Click on Chamfer

in the CommandManager.

SolidWorks Vocational/Technical Tutorial

- @ Fill I
J‘Q m ﬂi)ﬂ' '-EO:ET
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Tutorial 5: Tic-Tac-Toe

43 Click on the vertical outside face of
the cylinder.

Set the sloped distance to 1 mm in the w<s——4

PropertyManager.
Check the angle to be 45°.
Click on OK.

44 Select the top plane of the cylinder.

Click on Sketch Text in the
CommandManager.

16

% Part2 (Default<<Default>_..

Chamfer Parameters =

T EE

@ Angle distance
(") Distance distance
Vertex

Distance:
Angle:

[ Flip direction
& Loomm 4—%
4

[~4 [45.00deg <~}

Select through faces
|:| Keep features
Tangent propagation

(@ Full preview
() Partial preview

() No preview

975 SOLIDWORKS

O-&-E-%-9-[F8

B © [N-O-n- % b 4
Sketch Smart Trim Convert -1
Dimension H-&a-0- ities  Entities S‘l?i:iits EE

-

s . @-0 )

Features | Sketch m!DinXp:llﬂﬁcePluhdsl @ q
SERES]  »| 1
g |
W, Part2 (Default<<Default>_Disp
[]--{E History
-.[ @] Sensars
[j-- Annotations
3= Material <not specified>
----- 5 Front Plane
----- Q Top Plane
..... %> Right Plane
----- L Origin
-

@ Chamferl
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45 Type in the capital X in the
text field.

Uncheck the option Use
document font.

Click on the Font button.

46 Check in the menu to make
sure the text height is set to 4
mm, and click OK.

47 Click OK in the
PropertyManager.

SolidWorks Vocational/Technical Tutorial
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Part? (Default<<Defaults_..

A -
b -
AB -
g =
Use document font
[Font., Jl—3
Font: Font Style: Height:
Century Gothic Regular @) Units 4mm m
Century Gothic e Spacef 1.00mm E.m
) alic
Century Schoolboc || |gog ) Poin
Chaparral Pro ~ | |Bold Htalic 1
Sample
Effects
AaBbYyiz [T strikeout  [] Underline

Part? (Default< <Defaults ..
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Tutorial 5: Tic-Tac-Toe

48 Rotate the model with the Normal To

command so you can get a good view of
the sketch.

Drag the letter to the center of the plane.

49 Click on the Features tab in the

2
CommandManager and next on e D-2-@-%-9 (-84
— 0 Swept Boss/Ba —
Extruded Cut. co (@ Swert soss/iae @
Extruded Revolved . . Lofted Boss/Base ruded Hole Revolved
Boss/Base Boss/Base @ Boundary Bo Cut ‘Wizard Cut

!
&

Featur: 1

o

50 Set the depth to 0.25 mm.
Click on OK. Er—

Part? (Default<<Defaults_..

v —2
51 The cylinder with the X is Sketchplane  ~|
now ready. Save the file as T S—
Cylinder.SLDPRT.

|
< ozmm  <ar]
Flip side to cut

|:| Drraft outward

P

52 To make the cylinder with the O we will use a second

configuration. 0
. . . o @ Swept £
Click on the ConfigurationManager tab. Eroed Revmed £ Lofted!

Boss/Base Boss/Base

@ Bound:z

Features

W, Cylinder (Shaft-0<<Default>_D
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53 Change the name of the current configuration

Tutorial 5: Tic-Tac-Toe

S SOLIDWORKS O0-2-H-%-9

(Default) to Cylinder-X. -
X . . \% Swept Boss/Base @
Create a new configuration called Cylinder-O. Edruded Revowed b LoftedBoss/Base | Extruded
Boss/Base Boss/Base Cut \

If necessary, compare these commands to steps

25 to 27.

Check to make sure that the configuration

Cylinder-O is active (black).

Click on the FeatureManager tab.

54 With the Cylinder-O configuration [gETE
active, we must hide the letter X.

1 Click on the last feature which 5891 History

you have made.

2 Select Suppress in the menu

that appears.

55 Now, put a letter O on the top
plane of the cylinder. Do this in
exactly the same way as you
did before with the letter X in
steps 44 to 50.

56 Save the file.

Tic-Tac-Toe Assembly

7 Boundary Boss/Base

Features | Sketch | Evaluate | DimXpert I Office Products
Rl i [ le
Configurations

% Cylinder Cenfiguration(s) (CH
& & Cylinder-0 [ Cylinder ]

lHﬁ o Cylinder-X [ Cylinder ]

{% Cylinder (Cylinder-Q«<Default>

r@—] Sensors

[#-[A] Annotations
3= Material <not specified>
..... Q Front Plane

----- %> Top Plane

..... 52 Right Plane

..... 1., Origin @ @

[j--@ Boss-Ext P @% k, =
@ Chamfer| .
]

||°&|||%I-$le| »|
T

% Cylinder (Cylinder-0<<Default>
(5] History

@ Sensors

[]-- Annoctations

8= Material <not specified >
----- @ Frant Plane

----- 4 Top Plane

..... & Right Plane

----- L Origin

[]--@ Boss-Extrudel

@ Chamferl

[]-- Cut-Extrudel

(-] Cut-Extrude2

57 Open a new assembly and change the units to MMGS.

58 When you did not close the BE

two parts we just created [ Begin Assembly 7

(Slab and Cylinder) you v=—7)

will see the imagine on the | v]

I'lght to Insert 2

. Open documents:

1 Click on the file Slab. % cylinder

2 Click on OK. 1

If you did close this file,

find it with the Browse... :

command. - :
| Preview ¥ | N
Options A
Creating méw assembly

SolidWorks Vocational/Technical Tutorial
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Tutorial 5: Tic-Tac-Toe

59 Click on Insert Components in the
CommandManager.

60 Add the same part

: o Bl e »
again. Place it just (7~ |
below the first one. 9 Asseml (Default<Display State

[]---@ History
Sensors

[]-- Annoctations

----- & Front Plane

----- @ Top Plane

..... < Right Plane

----- L Origin

-8 () Slab<1> (Top<<Defaults
-9y (-] Slab<2> (Top<<Default;

@ ml Mates

61 Next, we have to

B8 >

change the T I

configuration Of the @é\ési‘ml (Default<Display State]
- istol

bOttOl’n plate. E] Sen;o?;

. b A tati
1 Click on the second & ""o=en

55 SOLIDWORKS

D-2-H-3-9-[§]
Ir?s%rt S i & Pt

Move
Smart
" Fasteners SoRConeS

2]
Edit

Component Components

- -

| Assembly ["Tayout | Sketch Y Evaluate | Office Products |

-

@,

----- % Front Plane

slab partinthe - < Top lane
FeatureManager. ' NhtPine |:
2 Cth the dI'Op EJ'"% (f) Slab<1> (Top<<

i Y () Slab<2> (Top< <Default:

@@ Mates \
1

.

down in the menu
that appears and
select Bottom and
click OK.

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 57). In the menu that appears, you can select the right configuration directly.
Therefore, sometimes it is more convenient to use the Browse function anyway,

even though the part is open.

62 Next, we have to align the two
parts with the mate command.

Click on Mate in the
CommandManager.

S SOLIDWORKS

O-2-F@-%-9 |58 S=-
ES)

o 13

20

ILI‘J 7 =
En;lit Insert M%e Linear S%rt Mave S%w
Component CORCoRERE EERECS Fasteners e Hidden
- - - Components
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63 Select the sides of both
parts as shown in the
illustration.

Click on OK.

@ Asserml (Default<Display 5.

v ——133
Face<1> @Slab-1
% Face«2> @5lab-2
. Coincident

Parallel
Perpendicular )
AT

m

64 Select two other
sides of both parts
as shown in the

illustration.

Click on OK.

65 Select the top plane
of the bottom part.

B Assernl {Default=Display 5.

v =53

[Mate Selections ]+
(= E
ﬁ-‘r Face<1>@5lab-1
%} Face<2»> @5lab-2
. Coincident

Farallel

Perpendicular g
d Tangent

@ Assernl (Default«<Display 5.

0

m

Parallel
Perpendicular )

’X‘ Tanaent
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Tutorial 5: Tic-Tac-Toe

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

Click on OK twice.

67 Next, we will put the
hexagon socket head screws in the
model. Make sure that the Toolbox is
added in. If unsure on how to do this
refer to Tutorial 3 steps 82 and 83.

@ Asserml (Default<Display S..

g2

J% Mates éa Analysisl

Mate Selections A

Face<1>@Slab-1
% Face<2>@5lab-2

E
|

Parallel
Perpendicular

[fi?\ Tangent

Open the Design Library in the Task

Hexagon Socket Head Screws.

1

Pane.
2 Click on Toolbox.
3 ISO.
4 Bolts and Screws.
5
6 Select:

Hex Socket Head ISO 4762.

68 Drag the bolt to your model. Release

the mouse button at the lower edge of one of the
countersink holes.

22

»

m

Qs nd-d

E]

). r Toolbox

-E0 ANSIInch

-0 ANSI Metric

-l AS

-Ei BSI

-4 CISC

-2 DN

-Gl GB

B==h

150

@ Bearings

Il Bolts and Screws

L[l Cross-recessed Head 5
Il Hex Bolts - Structural
Il Hex Bolts and Screws

Il Hex Bolts and Screws -

] Hexagon Socket Head

-l Self Tapping Screws
Ll Set Screws - Slotted

i llll Set Screws - Socket
L Qlattad Head Srreme

< |

I | 3

m

Toolbox is currently installed on this
computer. While that is acceptable for a
single user environment, it is not the
recommended setup for a multiple user...

Learn More

Hex SOCket BUtton  Hex SOCKet U1 sk
Head 150 7380

Head 150 10642

Hex Socket Head  Hex Socket Head
150 4762 Shoulder I50 7379

s
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69 Set the following features
in the PropertyManager:

1 Size: M5.
2 Thread Length: 10.

3 Thread Display:
Cosmetic.

4 Click on OK.

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

71 Finally, the cylinders (pegs) should be

placed in the holes.

Tutorial 5: Tic-Tac-Toe

@ Assernl (Default<Display 5.

Thread Length:

r g

Thread Display:

Cosmetic ~ -
Comment:

Configuration Mame:

[150 4762 M5 x10 —10C |

Click on Insert Components in the

CommandManager.

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

Note that it does not matter
if you pick an X or O
cylinders. We will change
four of them later.

SolidWorks Vocational/Technical Tutorial

D-&-H-%-9-F]

e BE
P g N bk & B
E;:Iit Insert Mate Linear = Mave
Component LmpEE I Fasteners Component

| Assembly [ Layout | Sketch | Evaluate | Office Products |

@,

b4

T

@ Assermnl (Default<Display State]
[3 @ History
Sensors
[ -- Annotations
\62 Front Plane
\6} Top Plane
> Right Plane
-J4 Origin
% (f) Slab<1> (Top=<<Default;
T8 Slab<2> (Bottoms<<Default
? (-) socket head cap screw_is
? (-) socket head cap screw_is
? (-) socket head cap screw_ig
? (-) socket head cap screw_ig
% (-) Cylinder<1> (Cylinder-C
-9 () Cylinder<2> (Cylinder-C
%8 () Cylinder<3> (Cylinder-C|
% (-) Cylinder<4> (Cylinder-C|
B (-) Cylinder<5> (Cylinder-C
-9 () Cylinder<6> (Cylinder-C|
%8y () Cylinder<7> (Cylinder-C|
% (-) Cylinder<8> (Cylinder-C|

O O O O O s O O O O s O O e O O

Py

@ml Mates
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24

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.

73 Next, we will change N

the letters on four of T~

@ Asseml (Default<Display State]

the pegs. e B Hitory
: : ..[ @] Sensors

1 Click on a peg in the o (A1 Amtaions
FeatureManager. - % Front Plane
----- % Top Plane
2 Click the drop down - <§ Right Plane
T Origin
in the menu that .8 (f) Slab<1> (Top<<Default

appears and select 798 Slab<2> (Bottom<<Default

. B ]? (-) socket head cap screw_ig
Cyllnder-X and Cth 0§ () socket head cap screw_ig
OK.

]? (-) socket head cap screw_ig

]? (-) socket head cap scr ‘Cllindel-o

1T (-) Cylinder<1> (Cylinder: Cylinder-0

0%y () Cylinder<3= (Cylinder .
1T (-) Cylinder<4> (Cylinde
& Y(-) Cylinder<5> (Cylinder-
1T (-) Cylinder<6> (Cylinder-§
5% () Cylinder<7> (Cylinder-C|
1% (-) Cylinder<8> (Cylinder-C

]@@ Mates

=

e - - - - - -
(]
=
=
o
il
s
P
W
o
=
=
o
m
(]
-
Al=3
4

74 Repeat this step
for three other

pegs. {% Assemnl (Default<Display State
-5 History

-.[{@] Sensors

[].. Annotations

----- £ Front Plane

..... Q Top Plane

..... & Right Plane

----- I_. Origin

1-T8 () Slab<1> (Top<<Default:
]% Slab<2> (Bottom<<Default]
]? (-) socket head cap screw_is
]? (-) socket head cap screw_ig
]? (-) socket head cap screw_iq
0 () socket head cap screw_is
]% (-] Cylinder<1> (Cylinder-C §
]% (-] Cylinder=2> {Cylinder-C ¢
1T (-) Cylinder<3> (Cylinder-C
7-%8 (-) Cylinder<4> (Cylinder-C
]% (-) Cylinder<5> (Cylinder-X
1-T8 (-) Cylinder<6> (Cylinder-X
]% (-] Cylinder=7> (Cylinder-X
08 (-) Cylinder<8> (Cylinder-X
o[l Mates

OOy OO OO o OO e O e O O s O g OO oy OO OO o O e IO e O

75 Next, we have to mate the pegs in
the holes.

]
DS SOLIDWC

D-2-F@-%-9 |58 S&-

[l

. . 7]
Click on Mate in the ot nsert
CommandManager. Component OTPERETS

§ B o@m B g

Linear Mave
Mate Smart Show
Compone... ERTOE Component Hidden
- - Components

| Assembly [ Tayout [ Sketch [\Evaluate [ OfficeProducts | =, =1 5

SolidWorks Vocational/Technical Tutorial



76 Select the two faces as
shown in the illustration
on the right.

Click on OK.

77 Repeat the last step for
all the pegs and select a

different 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.

78 We will make the final
mate now.

1 Click on Multiple
Mate Mode in the
PropertyManager.

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.
Select this plane.

SolidWorks Vocational/Technical Tutorial

,( Coincident

Parallel
Perpendicular
@ Tangent

—

I Concentric

Lock rotation

Lock

m
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i

@ Asserl (Default<Display 5.

W‘ﬁﬁ—l@ Azseml (Default<Display 5.

R

= :
I Face<1> @Slab-2

T

— Create multi-mate
folder

DLinK
dimensions

Coincident
Farallel

-

m

Common hate Enti
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79 Rotate the model m—ln—@ Bsseml (Default<Display S..

again so you can see ﬁ
the bottom side of the v<ga—s—

pegs. JW_
1 Select the bottom — [Matessedions 4] -
side of all pegs. froce - 05602 |

2 Click on OK.

Create multi-mate
O folder

m

Link i
dimensions 14
Caoincident
Parallel
Perpendicular

80 The assembly is
ready now. Save the file as:
Tictactoe. SLDASM.

What are the main features you have learned in this tutorial?
In this tutorial we have repeated a lot of what we have seen and done before:
QO Creating simple parts and shapes.
O Working with configurations.
O Working with standard parts.
0 Working with the Hole Wizard.
We have also learned some new topics:
O You have set fittings at holes and/or pegs.
O You have seen how to use text in a sketch.

O You have learned some new tricks.
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