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Tic-Tac-Toe 
In this tutorial we will create a game called Tic-Tac-Toe. It consists of two plates which are mounted on 
top of each other. In the top plate there are holes to insert small cylinders marked X or O. In this exercise 
we repeat a lot of features we already know, amongst others: working with configurations and the use of 
standard parts. New in this tutorial is that you are going to work with tolerances and fittings and you will 
be working with patterns. 

 

 Work plan First we will create the top plate. We will model it according to drawing be-
low. 

 
We will execute following steps: 

1. First we will create the top plate first with dimensions 60 x 60 x 10. 
2. After that 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. 

 

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, like in the il-
lustration on the right. 
Change this dimension to 
60mm. 

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

 

5 Set the length of the hori-
zontal and vertical lines at 
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 
PropertyManager 

 

 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 don not have to use the 
ctrl>-key to select more than one element. 
To remove and element from the list, click on the element in the pink 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 for safety 
reasons. 

 Tip! The sketch is now fully defined. (Fully defined). You can determine this 
from the color of the lines in the sketch: 

- Blue means: Sketch is not fully defined 

- Black means: Sketch is fully defined 
In the status bar at the bottom of the screen you can check is the sketch is 
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fully defined. In SOLIDWORKS it is not mandatory to make a fully defined 
sketch, but it is a good habit to do this. This can avoid a lot of problems 
when creating a model later. 

 
Next to 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: add a dimension of the height of the square. The next 
message appears: 

 
You have given to 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 SOLIDWORKS has a problem with 
that. You must solve this. In the menu which is shown above the best thing 
to do is choose Cancel. The dimension will not be added to the sketch then. 
Did you make an over defined sketch anyway, then throw away (delete) 
dimensions and/or relations, just as long as the sketch is no longer over de-
fined. 
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6 Click on Features in the 
CommandManager, next 
on Extruded Boss/Base. 
1. Set the thickness of 

the plate to 10 mm. 

2. Click OK. 

 

7 Next we will make a sketch 
in which we determine the 
exact position of the holes: 
1. Select the top plane of 

the plate 
2. Click on de View Orien-

tation 

3. Click on Normal To 

 

8 Draw another rectangle 
with a dimension of 46 
mm. Follow the steps 3 to 
5 again if you need help.  

 

9 Click on Exit Sketch in the 
CommandManager. 
We will not use this sketch 
to make a feature.  

 



SOLIDWORKS for Prepatory and Advanced Vocational Training, 2018-2019  
Tutorial 5: tic-tac-toe 

8 

 

10 Start up a new sketch. 
1. Select the top plane 

again.  
2. Click on Circle in the 

CommandManager. 

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

 

11 Add a dimension between 
the circle and one of the 
diagonal lines which you 
have drawn before: 
1. Click on Smart Dimen-

sions in the Com-
mandManager. 

2. Click on the centre of 
the circle. 

3. Click on the diagonal 
line. 

4. Place the dimension. 
5. Change it to 15mm. 

6. Click OK. 
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12 Next add the dimension to 
the other diagonal line 
(15mm) and the diameter 
of the circle (Ø8mm).  
Push <Esc> to close the 
Smart Dimension com-
mand. 

 

13 To set an exact fitting to 
the hole (Ø8), follow the 
next steps: 
1. Select a dimension (it 

turns blue) 
2. Be sure that the area 

called Toler-
ance/Precision is visible 
in the PropertyManag-
er. Click on the arrows 
to reveal it. 

3. Set Tolerance type to 
Fit 

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

5. Click on linear Display 
so that the tolerance 
will be placed directly 
after the dimension. 

6. Click OK. 

 

 Tip! In this and the next tutorials we will be picking the commands from the 
CommandManager.  

Now that you are getting used working with SOLIDWORKS, you might 
find it more convenient to use the quick menu. This quick menu can be 
activated by pressing the ‘S’ on the keyboard. The most important and 
mostly used commands will appear. The menu is context driven: if you 
are working in a sketch, the sketch commands will be shown, otherwise 
you will see the feature commands. 
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Another way to quickly select commands, is by mouse gestures:  

1. Click and hold the right mouse button. 
2. Now move the mouse a little (with the right button still pressed) 

A circle will appear around the cursor, with 4 commonly used 
commands. Again, the menu is context driven. 

3. Move the cursor over the desired command out of the circle, and 
release the mouse button. The selected command is activated. 

 
Once you’re used to mouse gestures, it’s a very quick way to select 
commands, especially when you are working in a sketch. 

 

14 Make a hole in this sketch: 
click on Features in the 
CommandManager and 
next on Extruded Cut. 

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

 

15 Now we will create the 
hole pattern.  
Click on Linear pattern in 
the CommandManager  
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16 Next set following features: 
1. Activate the selection 

field under ‘Features 
and Faces’. 

2. Select the hole we cre-
ates in the previous 
steps 

3. Activate the selection 
field at ‘Direction 1’  

4. Select one of the diag-
onal lines.  

5. Set the distance be-
tween the copies to 
15mm 

6. Set the number of cop-
ies to 3. 

7. When the copies are 
place in at the wrong 
side, click on Reverse 
Direction. 

 

17 Repeat these steps in the 
area named Direction 2. 
For this purpose, select the 
other diagonal line. 
If the preview looks good 
to you, click OK. 
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18 We will now create the 
mounting holes for the 
bolts. 
Click on Hole Wizard in the 
CommandManager. 

 

19 Set the following features 
in the PropertyManager: 
1. Select the hole type 

Counter bore. 

2. Set the Standard: ISO. 
3. Set Type: Hex Socket 

Head ISO 4762. 

4. Set Size: M5 
5. Click on the Positions 

tab. 

 

20 First, select the plane on 
which the holes must be 
placed. Next click at the 
four corners of the sketch 
to position the holes. 

Click OK. 
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21 The first part, the top 
plate, is ready now. Save 
this file as: Slab.sldprt 
Tip: make a new folder in 
your computer first. You 
can arrange all the files by 
product. 

 

 Work plan We will now create the second part, the bottom plate. We will do this in ac-
cordance with the drawing below. 

 
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 get the second one. 

22 Click on the Configuration-
Manager tab 
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23 The name of the configura-
tion is ‘Default’. Double-
click on this name to 
change it to ‘Top’. 

 

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

2. Select Add Configura-
tion in the menu. 

 

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

2. Click OK. 

 

26 In the list there are two 
configurations now: Top 
(grey, non-active), and 
Bottom (Black, active). We 
work in the active configu-
ration. 

Click on the FeatureM-
anager tab. 
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27 Now Suppress the last 
three features which you 
made just before: 
1. Click on the Feature 

Extrude2. 

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

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

4. Select: Suppress in the 
menu. 

All holes have disappeared 
from the model. 

 

28 Next we will make some 
tapped holes with M5 
thread. 
Click on the Hole Wizard in 
the CommandManager. 
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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 the right. 

Click on the Positions tab. 

 

30 First select the plane 
where the holes will be 
placed, then click on the 
four corners of the sketch 
to position the holes. 

Click OK. 
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31 When no thread is visible 
in the holes, then change 
the next settings: 
1. Click the right mouse 

button on Annotations 
in the FeatureManager  

2. Select Details. 
 

 

32 1. Make sure that the op-
tion Shaded Cosmetic 
Threads is checked. 

2. Click OK. 

 

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 Fea-
tureManager.  

2. Select Hide in the 
menu. 

 

34 Re-activate the configura-
tion of the top plate. 
Click on the Configuration-
Manager tab 
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35 Double-click on the config-
uration ‘Top’ in the Config-
urationManager. 

 

 36 Save the file. 

 

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

 

 
 

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 this cylinder. 

37 Open a new part.  

38 Open a sketch in the Top-
plane. 
Draw a circle, with the cen-
tre on top of the origin.  
Add the dimension Ø8. 
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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. 

 

40 Select the Extrude 
Boss/Base command in the 
CommandManager 

1. Drag the height of the 
extrusion to 20mm 

2. Click OK. 

 

41 We will now make an an-
gled edge at the top and at 
the bottom of the cylinder 
with the Chamfer com-
mand.  
Click on Chamfer in the 
CommandManager. 
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42 1. Click on the vertical 
outside plane of the 
cylinder. 

2. Set the sloped distance 
to 1 mm in the Proper-
tyManager. 

3. Check the angel to be 
45° 

4. Click OK. 

 

43 1. Select the top plane of 
the cylinder. 

2. Click on Sketch Text in 
the CommandManager. 
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44 1. Type in the capital X in 
the text field. 

2. Uncheck the option 
Use Document Font. 

3. Click on the Font but-
ton. 

 

45 Check in the menu if the 
text height is set to 4mm, 
and Click OK. 

 

46 Click OK in the Property-
Manager. 
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47 Rotate the model with the 
Normal to command so 
you can get a good view at 
the sketch. 
Drag the letter to the cen-
tre of the plane. 

 

48 Click on Features in the 
CommandManager and 
next on Extruded Cut. 

 

49 1. Set the depth to 
0.25mm. 

2. Click OK. 

 

50 The cylinder with the X is 
ready now. 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 

 

52 Change the name of the 
current configuration (de-
fault) to Shaft-X. 
Create a new configuration 
called Shaft-O. 
Check these commands in 
steps 24 to 26.  

Check if the configuration 
Shaft-O is active (black).  
Click on the FeatureM-
anager tab. 

 

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. 
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54 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. (steps 43 to 
49) 

 

55 Save the file.  

Open a new assembly. 

 

56 When you did not close the 
two parts we just created 
(Slab and Shaft) you will 
see the image on the right. 

1. Click on the file Slab. 
2. Click OK. 
If you did close this file, 
find it with the Browse 
command. 

 

57 Click on Insert Component 
in the CommandManager. 
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58 Insert the same part again, 
but now with the other 
configuration. 

1. Select the part 
2. Select the right con-

figuration in the Prop-
ertyManager 

3. Place the part in the 
assembly 

4. Click OK 
If necessary, shift the part 
so that it is more or less in 
the right position 

 
 

59 Next we have to align the 
two parts with the mate 
command. 
Click on Mate in the Com-
mandManager. 

 

60 Select the sides of both as 
shown in the illustration. 
Click OK. 
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61 Select two other sides of 
both parts as shown in this 
illustration. 

Click OK. 

 

62 Select the top plane of the 
bottom part. 

 

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

Double Click OK. 
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64 Next we put the hexagon 
socket head screws in the 
model. 
1. Open the Design Li-

brary in the Task Pane.  

2. Click on Toolbox 

3. ISO 
4. Bolts and Screws 
5. Hexagon Socket Head 

Screws 

6. Select: 
Hex Socket Head ISO 
4762 

 

65 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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66 Set the following features 
in the PropertyManager: 
1. Size: M5 

2. Length: 10 
3. Thread display: Cos-

metic 

4. Click OK. 

 

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

 

68 Finally the cylinders (pens) 
should be placed in the 
holes. 
Click on Insert Component 
in the CommandManager. 
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69 Put the cylinder or pen 8 
times in the assembly at a 
random position. 
Notice: it does not matter 
is you pick an X or O cylin-
der. We will change four of 
them later on. 

 

 Tip! You can of course use the Insert Component command 8 times to insert 
the pens, but it will be much quicker to drag the part from the FeatureM-
anager, holding the <ctrl>-key. A copy of the part is made every time you 
do so. 

70 Next we will change the 
letter on four of the pens. 
Right click on a pen and 
select Configure Compo-
nent. 
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71 1. Select the desired con-
figuration in the menu 
that appears: when a 
cylinder has an O on 
top, select the X- con-
figuration or do this 
just the other way 
around. 

2. Click OK. 

 

 Tip! There are several ways to get the part with the right configuration in the 
assembly. Here we first inserted the part and changed the configuration af-
tyerwards. At step 58 we selected the right configuration before inserting 
the part.  
Just choose the way that works best for you! 

72 Repeat this step for three 
other pens. 

 

73 Next we have to mate the 
pens in the holes. 
Click on Mater in the 
CommandManager 
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74 Select the two planes like it 
is shown in the illustration 
on the right. 

Click OK. 

 

75 Repeat the last step for all 
the pens and select a dif-
ferent hole for every pen. 
The height of the pens is 
not determined yet. You 
can still move al the pens 
up and down by dragging 
them.  

 

76 We will make the final ma-
te now. 
1. Click on the Multiple 

Mate Mode in the 
PropertyManager. 

2. Rotate the model so 
you get a good view at 
the INSIDE of a hole. 
Through the hole you 
can see the top plane 
of the bottom part. Se-
lect this plane. 
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77 Rotate the model again so 
you can see the bottom 
side of the pens. 
1. Select the bottom side 

of all pens. 

2. Click OK. 

 

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

 

 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: 
• Creating simple parts and shapes. 

• Working with configurations. 

• Working with standard parts. 

• Working with the Hole Wizard. 

We have also learned some new topics:  

• You have set fittings at holes and/or pens. 

• You have seen how to use text in the sketch. 

• You have learned some new tricks. 
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SOLIDWORKS works in education 
 
You cannot imagine the modern technical world of 
today without 3D CAD. Whether your profession is in 
the Mechanical-, Electrical-, and Industrial Design- or 
Automotive industry: 3D CAD is THE tool of the de-
signer or engineer from today. 
SOLIDWORKS is the most used 3D CAD design 
software. Thanks to the unique combination of fea-
tures: easy-to-use, widely applicable and with an ex-
cellent support. In the annual updates more and more 
customer wishes are implemented, which leads to an 
annual increase of the functionality, but also to opti-
mization of functions already available in the soft-
ware. 
 
Education 
A great number of educational institutes, in a variety 
from Technical Vocational Training to Universities al-
ready have chosen for SOLIDWORKS. Why? 
 
For a tutor the choice for SOLIDWORKS is a choice 
for user-friendly software, easy to learn for pupils and 
students. SOLIDWORKS fits into the system of a 
problem-initiated training or a competence-related 
training. Tutorials are available for the different levels 
of training, like a series of tutorials for Technical Vo-
cational level in which the scholar is lead through the 
software step-by-step. Also the higher levels, in 
which complex designing - for instance double curved 
planes - is needed, can work with SOLIDWORKS. All 
tutorials are in English and free-downloadable from 
www.SOLIDWORKS.com. 
 
For a scholar or a student, learning to work with 
SOLIDWORKS is fun and defying. By using SOLID-
WORKS, technique becomes more and more visible 
and tangible, which results in a more fun and realistic 
way of working on an assignment. Even better, every 
scholar of student knows that job-opportunities in-
crease when SOLIDWORKS, the most used 3D-CAD 
software is on his or her resume. On many job sites 
you will find a great number of available jobs and in-
ternships that require SOLIDWORKS. This will in-
crease the motivation to learn how to use SOLID-
WORKS. 
To make the use of SOLIDWORKS even easier, a 
Student Kit is available. If the school uses SOLID-
WORKS, every scholar or student can get a free 
download of the Student Kit. It is a complete version 
of SOLIDWORKS, which is only allowed to be used 
for educational purposes. The data you need to 
download the Student Kit is available through your 
teacher or tutor. 
 
The choice to work with SOLIDWORKS is an im-
portant issue for the ICT-department because the 

need to install new hardware can be postponed 
thanks to the fact that SOLIDWORKS has relatively 
low hardware demands. The installation and man-
agement of SOLIDWORKS in a network is very sim-
ple, amongst others because of the use of network 
licenses. And if a problem occurs after all, a qualified 
helpdesk is available, which will help you to get back 
on the right track again. 
 
Certification 
When you control SOLIDWORKS sufficiently you can 
join the CSWA-test. CSWA stands for Certified 
SOLIDWORKS Associate. After passing this exam, 
you will receive a certificate which can be used to 
prove that you are in control of SOLIDWORKS. This 
can be very useful when applying for a job or intern-
ship.  
After finishing this series of tutorials, you will know 
enough to join the CSWA-test. 
 
Finally 
SOLIDWORKS has committed itself for an extended 
period to educational institutes and schools. By sup-
porting teachers where possible, making tutorials 
available, adapting the software annually to the latest 
version and by supplying the Student Kit. The choice 
for SOLIDWORKS is a choice for the future. The fu-
ture of education, which ensures itself of a wide sup-
port and a future of scholars and students, who want 
to have the best opportunities after their technical 
training. 
 
Contact 
Do you still have questions about SOLIDWORKS, 
please contact your local reseller. 
 
Please visit our website for more information on 
SOLIDWORKS: http://www.SOLIDWORKS.com 
 

http://www.solidworks.com/
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