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LESSON PLAN 1.2.2
TEACHING MODULE 1.2.2
Chapter 1.2 Designing and acquiring 3D Models
Equipment (if PC with Internet connection
needed) Optional: Projector, caliper or other measuring tool
Duration 2 Hours
Short Description In this Worksheet students will learn how to use TinkerCAD, a free CAD
Software
Learning Outcomes How to create a Free Account on TinkerCAD Software
How to use the Software’s Menu
What is a solid and what is a “hole” object and how to use them
What is the “Divide and Conquer” principle, and how to use it in 3D
Designs
Imagination, Problem Solving, Critical
Experimentation, Improvisation, Patience

Thinking,

Adaptability,

Activities
Activity 1 Exercise 1.2.2.1
Aim of the Activity Familiarize students with the use of the TinkerCAD
Duration 30 Minutes
Type of Activity Worksheet
Teaching Objectives Create a Free account, Navigate through the menus, changing
perspective, basic shapes
Resources Worksheet 1.2.2 / Exercise 1
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Activity 2 Exercise 1.2.2.2
Duration 1,5 Hour
Type of Activity Worksheet
Teaching Objectives “Divide and Conquer” principle, align two objects, rotate objects, group
and ungroup objects, design complex geometrical objects
Resources Worksheet 1.2.2 / Exercise 2
Further Reading
Computer-aided https://en.wikipedia.org/wiki/Computer-aided_design
design
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Activity Worksheet 1.2.2
Level 1 (Novice Level: Basic Competences)
Chapter 1.2: Designing and Acquiring 3D Models
Activity Worksheet 1.2.2
In this Activity worksheet we will learn how to use a free online 3D Design Software, TinkerCAD,
in order to design simple 3D models. For that reason, we are going to design a 3D Model of a
whistle as an example. More specifically we are going to learn:
• How to create a Free Account to TinkerCAD Software
• To use the Software’s Menu
• What is the “Divide and Conquer” principle, and how to use it in our Designs
• What is a solid and what is a “hole” object and how to use them
• How to align two objects
• How to Rotate objects
• How to Group two or more object’s into one

Exercise 1: How to Access the TinkerCAD Software and the Basic Menus
TinkerCAD Account
Suppose that you want to build a 3D model from scratch or you want to make modifications to
an existing one. We will need a 3D Design program that will allow us to do that. In this Chapter
we will use TinkerCAD. A CAD program that is free, easy to use and available on the Internet
without the obligation to install it on your computer. You can access TinkerCAD by clicking the
link: https://www.TinkerCAD.com/
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Then just click on the Start Tinkering button.

On the next screen click on the Create a personal Account button.
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There are several ways you can register on TinkerCAD. You can use your Google or your Apple or
even your Facebook account. Here we will show you how to register with your email.
To do that click on the Sign up with Email button and fill in the form that is shown in the image
below and click the Next button.

On the next page fill in your Email address and a strong password. Keep in mind that there are
some requirements for the password to be valid (just follow the instructions that appear when
you type your password).
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Write your password on a piece of paper in case you forget it, click on the Agree button and
finally click on the Create Account button.
That’s it your account is ready and you can use TinkerCAD for free.

TinkerCAD Interface and Menus

After you login to your account you have access to your homepage. From here you can start a
new Design or open your existing ones.
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To start a new Design, click on the Create New Design button, as shown on the image above.
Once you click this button a new project is going to open up and you will see the TinkerCAD
interface.
The first and most important part of the interface is the blue Workplane in the middle. You can
imagine this Workplane as a 3-Dimensional Canva where you can place your model and you will
be able to see it as a 3D Object.

You can also change the perspective of your Workplane. You can do that by simply pressing and
holding the right click anywhere on the Workplane and move your mouse into the desirable
direction. You can also zoom in and out by using your mouse wheel.
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Bear in mind that you can always check the cube on the upper left corner in order to navigate.
You can also zoom in and out on your Workplane by simply scrolling up or down your mouse
wheel.
The second most important part of the TinkerCAD interface is the section of the Basic Shapes on
the right-hand side.

In this area you can find a number of basic geometric shapes, as well as much more complex
shapes which you can find by clicking the drop-down menu.
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The third part of TinkerCAD interface that we are going to inspect is the menus. TinkerCAD has
two menus, one on the right and another one on the left of the Interface, as shown in the image
below.

Right menu

Left menu
Copy

Group
objects

Paste

Ungroup
objects

Duplicate
and
Repeat

Align
objects
Mirror
an object

Delete
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Exercise 2: Design a Simple Whistle with TinkerCAD
In this exercise we will learn the basic principles of designing a 3D object. As an example, we will
design a whistle following the step by step instructions.

Before we start designing our whistle we need to discuss about a very important principle of 3D
Design which is called “Divide and Conquer” principle.
“Divide and Conquer” Principle:
This principle states that in order to model a complicated 3D object you need to Divide that
object into simple geometric pieces and then design those pieces individually. At the final step
we should combine these individual pieces together in order to create the more complicated
object.
To give an example about this principle, if we want to design a whistle we need to divide this
complicated object into two simpler parts as shown in the image below.
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The way that we will design the whistle will involve designing these two pieces separately and
then we will put them together in order to create the whistle.

Design Complex Geometrical Objects
We will start by designing the right part. This part can be approximated by a Hollow Cylinder or
in other words a Cylinder with a "hole" in the middle.
Let’s see how we can do that by using TinkerCAD. The first thing that we are going to do is to
select a shape from the Basic Shapes Panel which will help us to “Build” our Hollow Cylinder.
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•

In order to use the Cylinder, we simply press and hold the left click on the Cylinder and
drag it anywhere on the Workplane.

•

By clicking on the dots which are depicted on the images above, we can change the
diameter and the height of our Cylinder by filling out the values. In our case, we need a
cylinder with a diameter of 20 mm and 7 mm height.

Then we need to make the cylinder hollow. In order to do that we will create a hole by doing the
following:
•

We add a second cylinder on our Workplane with a 17mm diameter and 8.5mm height.
We also have to raise our cylinder by 1.5 mm. In order to do that select the second
Cylinder, by clicking on it, and then click on the arrow that is depicted on the image below
and fill in the value 1.5mm in the specified field.
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•

Then you select the “Hole” option on the cylinder’s menu.

•

Press and hold the left click on the “Hollow” Cylinder and drag it inside the solid one.
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Keep in mind that the “Hole” cylinder must be exactly aligned with the solid one. We can try to
align them manually but the best way is by using the alignment tool.
•

First we need to select both Cylinders. To do that we click on the first one and then by
holding the “Shift” key we click on the second one. Note that to make sure that both
items are successfully selected, their number (in this case 2) should appear in the
highlighted area.

•

Then click on the align button and click on the depicted dots to align the objects to both
X and Y axes.
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•

Finally, we are ready to combine the two objects in order to form one by simply selecting
the Group Objects button.
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Note that the dimensions of the cylinder are relatively small. You could make it larger (for
example 30 mm each dimension) so that when you print it the surfaces become even smoother.
The reason why these dimensions were chosen is to design a model that is small enough to print
quickly.

Combine Two or More Complex Objects
Now we can move on to the second part of the whistle. This part can be approximated by a
Hollow rectangle.
•

Drag and place a cube on the Workplane with the following Dimensions:
Length 24mm, Depth 7mm, Height 7.5mm.
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•

Now we have to align the rectangle with the cylinder. In order to do that select both
items and click the dot that is depicted on the below image.

•

Select the rectangle and by using the left and right arrows of your keyboard place it as the
rectangle goes a little bit inside the body of the cylinder (as shown in the image below).
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Now it seems like our Hollow Cylinder is broken, since a part of the solid Rectangle is inside it.
We can fix this by doing the following:
•

Select the Hollow Cylinder and click on the Ungroup Button.
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•

What will happen is that the original objects (a solid and a "hollow" cylinder) will
reappear. Then we can group all three objects and the result will be as shown in the image
below.

•

Create a “Hollow” Rectangle with the following Dimension:
Length 24mm, Depth 2mm, Height 7.5mm.
Then raise it by 3.75mm from the Workplane and by using the keyboard arrows place it
as shown in the image below. Note that in order to place it with great precision you can
change the Snap Grid value to a smaller amount (for example 0.1mm).
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Rotate Objects
•

Select and Duplicate the “Hollow” Rectangle (by clicking on the Duplicate button) and
group the Whistle body.

•

Rotate the “Hollow” Rectangle by 22.5 degrees by selecting the object and click on the
“Arrows” that are depicted on the image below. Then you can either rotate the object by
simply pressing and holding the left click on the “Arrows” and drag it until the object
rotates the required degrees, or you can enter the value of degrees directly in the
appropriate field.

•

Then by using the keyboard arrows place it as shown in the following images. Note that
it is often useful to change the perspective in order to place the object with great
accuracy.
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•

Create a second “Hollow” Rectangle with the following Dimensions:
Length 24mm, Depth 3mm, Height 7.5mm.
Then raise it by 3.75mm from the Workplane and by using the keyboard arrows place it
as shown in the image below.

•

Group everything together and your object should look like the image below. Note that
you can always Ungroup the objects in order the change the positioning to obtain the
optimum result.
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Our “half” Whistle is ready and by using our “Half” Design we can easily complete our Design by
doing the following:
•

First we need to duplicate our object.

•

Then we need to invert the second “half”. To do that we have to select the object and
click on the Mirror Button and click on the horizontal arrow.
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•

Rotate the object by 180 degrees. To do that just select the object and click on the arrows
and drag them until the object is upside down (180 degrees).

•

Raise the object 7.5mm above the Workplane and align the two parts.
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•

Finally Group the two parts. Our Whistle is ready!

•

You can download your model as an .stl file by simply clicking on the Export Button and
selecting .stl file format.
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