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Introduction 

This guide is an introduction to computer-aided design (CAD), specifically PTC’s Creo Parametric 
CAD tool. It’s meant to help you and your students learn and teach the PTC Creo STARBASE 
curriculum more proficiently. 

 

Computer-Aided Design (CAD) history and background 

Computer-aided design (CAD) is the use of computer software to assist in product development and 
design. CAD software has come a long way since its inception in the early 1960’s. The first CAD 
programs were developed mainly for the automotive and aircraft industries, although they were 
quickly adopted by other industries. Because of the limitations in computer technology in those days, 
only large companies could afford computers powerful enough to run CAD programs. 

Initial CAD programs were two dimensional, mimicking the traditional pencil and paper drafting 
process used by most designers and engineers at the time. In the 1970s, software developers added 
a third dimension to create the first 3D "wireframe" CAD programs. Shortly after, programs began to 
include 3D surface models and, later, solid models. While 3D solid models enabled engineers to 
create valuable virtual designs, these programs were very difficult to use and required expensive 
computers (in excess of $100,000). 

In the 1980s computers started to become more powerful and, at the same time, more affordable. 
However, it was still difficult to create a solid model. Parametric Technology Corporation (PTC) 
formed in 1985, and three years later, released their Pro/ENGINEER CAD system. Pro/Engineer took 
advantage of the increasing computer power to produce the world's first dimensionally-driven, feature-
based, easy-to-use modeling CAD tool. John Deere became PTC's first customer in 1988, and more 
than 25 years later, they continue to use PTC's software and services to design their tractors and 
products. In 2010 Pro/ENGINEER was renamed to Creo Parametric. 

PTC became a Fortune 500 company in 1995 and currently has over 32,000 customers worldwide. 
Customers such as John Deere, Whirlpool, Caterpillar, Ford, Dell, Harley Davidson, Mitsubishi, 
Polaris, and many others use PTC products within their product development processes. 

Today, STARBASE uses PTC's Creo Parametric 3D solid modeling software to introduce fifth grade 
students to the design and development process—something that was unheard of in 1960 when a 
computer as powerful as today's laptops were so large, they filled an entire room or building! 

 

PTC’s customers 

Over 32,000 companies worldwide use PTC’s products to design and develop just about any product 
you can think of. Engineers use CAD to design buildings, ships, cars, motorcycles, airplanes, cell 
phones, computers, and so on. 
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Below you will find two examples of people who use Creo Parametric to design toy slot cars for 
Hornby, one of the world’s largest producers of slot cars and toy trains. 

Industrial Designer 

If you are thinking of becoming an industrial designer you may be interested in 
the story of Victoria, one of the real life Scalextric designers: 

Name: Victoria 

Age: 24 

Occupation: Industrial Designer 

Job Description: Use Creo Parametric to reverse engineer full size cars to 1:32 
scale, integrating electrical and mechanical components for a working Scalextric 
car. All body and chassis parts must be suitable for manufacture in large 
quantities. Victoria has been at Hornby for two years and completed many 
designs, some you can see on her desk. 

Middle and High School 

During middle and high school, Victoria took a 
wide range of courses including math, science, 
design and technology, and electronics. Victoria 
has always been very interested in how things 
work, something she probably inherited from her 
father who was a design & technology teacher. 

As Victoria moved through high school, she 
continued to study design & technology but also 
added art and higher level physics, math and 
chemistry to her studies. 
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College 

After high school, Victoria attended Loughborough University, in Leicestershire, UK studying Industrial 
design and technology. Classes during the first year included mechanics, electronics and material 
science, which provided a solid background for future design projects.  

The second year at college added materials processing, electronics as well as a range of design 
classes. Integrating the creative with the scientific side of design has always interested Victoria. 

The third year of college introduced Victoria to 
programmable interface devices (PIC) and 
printed circuit board (PCB) manufacturing. This 
helped her with her major project, the redesign 
of a credit card reader. 

Always the innovator, Victoria created a device 
where the numbers on the keys are electronic. 
Each time a user enters a PIN code, the numbers 
appear in different positions. This helps guard 
against people and surveillance cameras spotting 
the pattern of key presses and therefore 
identifying the user’s secret pin. 

The redesign also focused on improving usability, 
ergonomics and aesthetics. 

 

 

After graduating from college, Victoria was armed 
with a portfolio of design work. She searched for 
a job that interested her and offered the challenge 
and variety she values. 

Hornby offered this and Victoria gets great job 
satisfaction designing the latest Scalextric cars, 
providing pleasure to millions of people 
worldwide. 
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Product Design Engineer 

 

If you are thinking of becoming a Product Design Engineer, you 
may be interested in the story of Darren, one of the real life 
Scalextric engineers: 

Name: Darren 

Age: 28 

Occupation: Product Design Engineer 

Job Description: Using Creo Parametric to reverse engineer 
cars to 1:32 scale. All components must be designed to look as 
close to the full sized vehicle as. 

Darren has been working for Scalextric for 5 years. 
His job takes him around the world taking 
photographs of the cars that he then models using 
Creo Parametric. 

Darren has kindly agreed to show us the step-by-
step process he uses to create exact 1:32 scale 
replica cars that are manufactured into slot cars 
sold in shops around the world. 

 

Darren normally starts a new 
project by travelling to the 
manufacturing site of the car he 
is going to replicate. 

He then takes hundreds of 
photos and measurements of the 
car. Lots of photos are taken 
close up so Darren can fully 
understand and see all the detail 
within the car. 
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Next, five shots are taken to show the overall 
shape. Much like an engineering drawing, photos 
are taken in the front, side, back and top views of 
the car. 

Getting a photograph of the top of a car is tricky as 
you need to be at a high vantage point to avoid 
distortion. 

In the image at right, a crane lifts Darren more 
than 20 feet to get that all important view from top! 

 

 

The photographs are scaled to 1:32, the size of 
Scalextric cars, and then applied to sketching 
surfaces in Creo Parametric. 

Darren aligns the photographs so he can see the 
car in the correct positions, and then he traces 
over the images to create very accurate profiles of 
the car. 
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PTC customer videos 

The PTC Studio channel on YouTube contains videos that show how Creo is used by engineers to 
create products that help the world. If you cannot access YouTube from your classroom and would 
like to download the actual media, please email starbase@ptc.com and let us know which video you 
need. 

 

https://www.youtube.com/watch?v=3YXvZYMyK1Q  

 

BRITAX Creates Life-Saving Designs with 
PTC Creo 

"You saved my child's life." The team at BRITAX 
hears that sort of thing all the time. As 
manufacturers of strollers, infant carriers, and 
car seats, the company protects children all over 
the world with its safe, comfortable, and easy-to-
use products. That is high praise, and few 
manufacturers can claim to mean so much to 
their customers. That's why we are more than 
honored to tell you that BRITAX uses PTC Creo 
for its product development. 

 

https://www.youtube.com/watch?v=r0XcgWFa6y0  

 

Thrill Seeker Overcomes Limits with College 
Park and PTC Creo 

Reggie Showers relishes life like few others. 
He's a two-time world motorcycle drag racing 
champion, a pilot, a rock climber, and a certified 
snowboard instructor. "Every day I wake up is a 
beautiful day," he says. "Even when the sun's 
not shining, it's still shining in my life." As a two-
limb bilateral amputee, Showers has learned to 
take little for granted, embracing a life of 
adventure, nature, and technology. 

mailto:starbase@ptc.com
https://www.youtube.com/watch?v=3YXvZYMyK1Q
https://www.youtube.com/watch?v=r0XcgWFa6y0
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https://www.youtube.com/watch?v=cTfPXSkHBPo  

 

Luxury Yachts for the 21st Century - PTC 
Creo 

CNB's mission is to design and build boats that 
are fast, beautiful, seaworthy, comfortable, and 
safe. We're proud to say that CNB creates these 
inspiring crafts using PTC Creo. 

 

https://www.youtube.com/watch?v=tszyGPK75Tc  

 

The Specialized Ruby: As Competitive as the 
Women Who Ride It – PTC Creo  

Specialized Bicycle Components, Inc. is well 
known for its competition and recreational bikes. 
Back in the early 1980s, the company brought 
the first mass-produced mountain bike to 
market. Today, it offers numerous models for 
cross-country, trail, fixed gear, and road riding, 
all designed with PTC Creo.  

https://www.youtube.com/watch?v=cTfPXSkHBPo
https://www.youtube.com/watch?v=tszyGPK75Tc
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https://www.youtube.com/watch?v=TnJGCOYWZek  

 

World Champions "Ready to Race" with KTM 
and PTC Creo  

Ryan Dungey, Ken Roczen, Cyril Despres, Tony 
Cairoli, Jeffrey Herlings. If you don't know these 
names, you've been missing out on some great 
international motorcycle racing. From the U.S., 
Germany, France, Italy, and The Netherlands, 
respectively, these champions and their teams 
have won more than 223 world championship 
titles, including 12 victories at the grueling, sun-
baked Dakar Rally. And they've done it all sitting 
atop bikes designed by KTM, a PTC customer.  

  

https://www.youtube.com/watch?v=2SflQP2nOTI  

 

Rock Fan Engineers Fine Instrument Sound 
in New Guitar Design - PTC Creo  

Aristides Instruments is cultivating a new league 
of guitar heroes with revolutionary new guitars. 
Founder Aristides Poort and his team developed 
a new fiberglass material called Arium, new 
design approaches and new methods of 
manufacturing guitars. Nout van Heumen, 
Industrial Designer/Product Engineer 
demonstrates what is thought to be impossible 
can be done with PTC Creo. Guitarist Timo 
Somers discusses what this new guitar means 
to him. 

 

https://www.youtube.com/watch?v=TnJGCOYWZek
https://www.youtube.com/watch?v=2SflQP2nOTI
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Understanding the Creo user interface 

 

Toolbars in the STARBASE Creo ribbon 

Home 

 

STARBASE (with part model active) 

 

STARBASE (with assembly model active) 
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Analysis 

 

Photo 

 

Sketch 

 

 

Using your mouse and keyboard in Creo 

Select objects Move your mouse over an object, when the object 
highlights, click the left mouse button to select it 

 

Pop-up menu 

 

With the object selected, click and hold down the right 
mouse button to get a pop-up menu of option for the 
selected object  

Spin Click and hold the middle mouse button while dragging the 
mouse to spin your model 

 

Zoom In/Out Move your mouse over an area of the model and roll your 
mouse wheel to zoom in or out from that area of the model 
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Pan Press and hold SHIFT and middle mouse wheel while you 
drag the mouse to pan your model about the graphics area 

 

Default View Press CTRL and D on your keyboard to return your model 
to the default orientation 

 

In-graphics toolbar 

 

The In-graphics toolbar is located at the top of the graphics area and is used to control the display of 
your model 

 
Refit Refit your model into the center of the graphics area 

 
Repaint Update the graphic display of your model with any changes 

 
Rendering Options Toggle between different display modes 

 
Model Display Use this drop-down menu to change the display of your model 

 
Saved Orientations 

Orient your model using this drop-down menu to select from a list of 
preset views 

 
View Manager Opens the View Manager window 

 
Plane Display Toggle on and off the display of datum planes 

 
Axes Display Toggle on and off the display of datum axes 

 
Point Display Toggle on and off the display of the datum points 
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CSys Display Toggle on and off the display of coordinate systems 

 
Sketch View 

Use this to return your model to the 2D sketching orientation (only 
seen in Sketch mode) 

 

Creo and CAD terminology 

Assembly A collection of components fit together to form a structure or product.  

For example, your computer is an assembly created by fitting together a 
collection of components such as the hard drive, cover, support frame, 
buttons, various electrical components, screws and so on.  

Note: A subassembly is an assembly used in another assembly.  
 

Axis An imaginary straight line traversing the center of a 
cylindrical solid. Each cylinder in Creo has a 
dashed brown axis line running through its center. 

Note:  Axis Display can be toggled on and off 

from the In-graphics toolbar. 

Component Interface Component interfaces contain stored constraints that are used to quickly 
place a component. After a component interface is defined, it can be used 
whenever the component is placed in an assembly.  

In STARBASE curriculum, component interfaces are added to parts that 
are created by the students. Then when the students assemble those 
parts, the component interface is used to place the part inside of the 
assembly.  

 

Constraints Constraints are used to position components within an assembly.  

For example, if you have a block with a hole in it and you want to place a 
bolt in the hole, you would use two Coincident constraints to position it:  

• One constraint to align the axis at the center of the hole with the axis 
at the center of the bolt. This is created by picking the cylindrical 
surface of the hole and the bolt.  

• A second constraint to make the bottom of the bolt head coincident to 
the top of the block; or a Distance constraint could be used to offset 
the head from the block, using a defined distance.  
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Dashboard When creating or editing a feature, the dashboard opens in the ribbon area 
of the interface. The dashboard contains buttons, tabs, drop-down menus 
and text boxes that all combine to define the feature you are creating or 
component you are assembling. 

The dashboard is context-sensitive, so it will look different depending on 
what type of feature you are creating or editing. Below is an image of the 
Extrude dashboard. 

 

Datum Features Datum features are reference 
geometry such as datum planes, 
points, axis and coordinate systems. 
These reference features contain no 
surface or solid geometry; they are 
instead used as reference when 
placing a component in an assembly or 
feature in a part. 

Each part in Creo starts with three 
datum planes (FRONT, RIGHT and 
TOP) and a coordinate system. A 
datum plane is often selected as the 
Sketch Plane when sketching the shape of a 
feature. A datum plane is infinitely thin and 
extends to infinity in all directions. 

The display of datum features can be toggled on and off from the In-
graphics toolbar. 

Dialog Box Content-sensitive windows that open and prompt you for additional 
information. For example, the Open dialog box is where you select a Creo 
model you want to open. 

Edge Edges are formed by the intersection 
of surfaces in a part model. 

• A straight edge is formed by the 
intersection of two geometric 
faces. 

• A circular edge is formed when a 
hole intersects a block. A circular 
edge is created as the hole enters 
and leaves the block. 
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Face Generically refers to a planar surface of a geometric model. A solid block 
has six planer faces. A cylinder has two circular faces at each end. 

Graphics area The blue working area of Creo Parametric in which you view, create and 
edit Creo Parametric models. 

In-graphics toolbar 
Located at the top of the graphics area, the In-graphics toolbar provides 
quick access to Refit, Repaint, Display Style, Named Views, View 
Manager and datum feature displays. 

  

Icon 
An icon in Creo is a small button or image that represents a file or 
command. An icon is used to start a program, open documents or 
execute a command. 

 

Message log 
Displayed in the status bar, the message log provides feedback and 
prompts based on the actions you are performing. Look to the message 
log for clues about what you should be clicking or selecting.  

 

Model 
A generic name used to describe a Creo part or assembly. For example, 
the Rover assembly or radar part are both considered Creo models.  

 

Model tree 
Listing of every feature in a part file including datum planes and 
coordinate systems. In a file part, the model tree shows the part file 
names and each feature in the part below it. In an assembly, the Model 
Tree shows the assembly files names and the included part files. 

 

Navigation pane 
The area at the left of the Creo interface that includes the model tree, 
Folder Browser, Favorites and Connections. At STARBASE, this area 
should only be used to access the Model Tree. 

 

Pan 
When you hold down the SHIFT key and middle-mouse wheel while 
dragging your mouse, your model will drag across the graphics area, but 
remain parallel to your computer screen. This is referred to as Panning.  

 

Part 
A model designed in Creo which represents a physical part. For example, 
the buttons on your computer mouse are all parts. These parts are then 
assembled to create the mouse assembly.  

 

Quick Access toolbar 
Located at the top-left of the Creo interface, the Quick Access toolbar 
contains commonly used commands such as New, Open, Save and 
Regenerate. These commands are independent of the tab currently 
displayed in the ribbon. 
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Ribbon 
A context-sensitive menu across the top of the interface that contains 
tabs for different functions of Creo and provides most of the tools you will 
use. The ribbon arranges commands into logical tasks through tabs and 
groups. 

  

Spin 
When you hold down your middle-mouse wheel while dragging your mouse, 
your model will spin or rotate within the graphics area. 

Status bar 
The area at the bottom of the Creo interface that contains the message log, 
regeneration manager and selection filter. At the left of the status bar, you 
will also find the icons used to toggle on and off the model tree and web 
browser. 

Working Directory 
The folder that Creo is set to work in. This is the folder that files will be 
opened from and new models will be saved to. It is recommended that you 
set your working directory to be the folder that contains your part files for 
each lesson. 

Zoom In 
Bringing an object close-up to observe small details or make changes. To 
zoom in, roll the middle-mouse wheel towards you. Creo will zoom in to the 
spot in the graphics area where the cursor is located. 

Zoom Out 
Viewing an object at a distance to observe the overall object and features. 
To zoom out, roll the middle-mouse wheel away from you. Creo will zoom 
away from the spot within the graphics area where the cursor is located. 

 

Reset Creo session for the next activity 

After completing a STARBASE activity reset the Creo 4.0 session to the default settings so it’s 
ready for the next activity. 

Creo saves model versions and display settings in an open session. These instructions prevent the 
changes made in the last exercise from carrying over to the next exercise.  

1. From the STARBASE tab, click  Reset Display. 
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2. Click  Close. 

 

3. Click  Erase Not Displayed. 

 

 

 

Suggested assessment questions 

1. The area in the middle of the Creo application, where your model is located is called the _______  

a. Model tree 

b. Dashboard 

c. Graphics area 

d. In-graphics toolbar 
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2. If STARBASE engineers want to move their model to the center of the graphics area, what would 
they click? 

a.  Refit 

b.   Repaint 

c.  Saved Orientations 

d.  Sketch View 

3. To spin the model in the graphics area, STARBASE engineers _____________________ 

a. Hold down the left-mouse button and drag their mouse. 

b. Hold down the middle-mouse button and drag their mouse. 

c. Double-click anywhere in the graphics area. 

d. Roll their middle-mouse wheel back and forth. 

4. To zoom in or out from an area of a model, STARBASE engineers ___________________ 

a. Place the cursor over the model and roll their middle mouse button towards themselves to 
zoom in and away from themselves to zoom out. 

b. Double-click the model in the graphics area. 

c. Select the model and then right-click and select Zoom In or Zoom Out from the pop-up menu. 

d. Click  Refit from the In-graphics toolbar. 
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Answers to suggested assessment questions 

1. The area in the middle of the Creo application, where your model is located is called the _______  

a. Model tree 

b. Dashboard 

c. Graphics area 

d. In-graphics toolbar 

2. If STARBASE engineers want to move their model to the center of the graphics area, what would 
they click? 

a.  Refit 

b.   Repaint 

c.  Saved Orientations 

d.  Sketch View 

3. To spin the model in the graphics area, STARBASE engineers _____________________ 

a. Hold down the left-mouse button and drag their mouse. 

b. Hold down the middle-mouse button and drag their mouse. 

c. Double-click anywhere in the graphics area. 

d. Roll their middle-mouse wheel back and forth. 
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4. To zoom in or out from an area of a model, STARBASE engineers ___________________ 

a. Place the cursor over the model and roll their middle mouse button 
towards themselves to zoom in and away from themselves to zoom 

out. 

b. Double-click the model in the graphics area. 

c. Select the model and then right-click and select Zoom In or Zoom Out from the pop-up 
menu. 

d. Click  Refit from the In-graphics toolbar. 

 


