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 3D printing 

 

One of the main problems for Robotica Educativa remains high costs of robot kits. At 

first our team was looking at this problem from the perspective of receiving finance 

by using crowdfunding or help of charity funds. However, this could take a long time 

and depends on many exterior factors. Our team started developing a solution in the 

way of making robotics cheaper by means of using 3D printer. Since our NGO has 

access to 3D printer but is not using it for creating there own robot kits, we 

investigated how they could do that using existing online platforms. To our mind, this 

solution can satisfy log-term needs, open up new opportunities and make the 

robotics educational process more independent. 

Swag path 

Our main problem in the 
beginning was- we knew 
nothing about robotics. Our 
knowledge in this field 
started with Robocop and 
ended at Transformers. 

 

Existing platforms 

See more page 3 

catch22 

cura 

shapeways 

robotshop 

fischertechnik 

thingiverse 

123dapp 

makezine 

i.materialise 

 

page 7-8 

How 3D 
printers could 
be used in the 

context of 
Robotica  
Educativa 
problem ? 

 

problem #1 

See more page 2 

3D materials        page 4 

Things you want to know before making a 
robot         page 5-6 



2	   [TEAM	  SWAG]	  
 

 2 

Analyze & research 
 

Crafting a robot requires a balance between weight, motor power and battery power. These three elements 

are connected with each other. More battery power increases the weight of the robot and requires stronger 

motors. Using light materials brings down the weight significantly (e.g. aluminum instead of steel). Building a 

frame out of light metal and using plastic plates as surfaces would be a lot lighter than using metal plates. For 

small robots acrylic plastic is a good material to use and it is easy to work with. 

There are companies that supply robot kits, however they costs a lot. 

Toys like Lego Technic and Meccano, although expensive, are an 

alternative when you don't have the ability to cut and drill your own parts. 

Meccano, moreover can be used even when you do make your own parts. 

There is something convenient about having a collection of parts with 

standard holes and sizes. Of course you would need to drill your own 

holes at the right distances and size, if you intend to add Meccano parts. 

Another kit that would be good to use is the Vex™ Robotic Design 

Kit from Radio Shack. The parts in this kit are all metal with holes 

predrilled every half an inch. That makes it easier to add to parts that you 

may already have. This kit gives you everything you need to get started with robots. If you do not want to buy 

the kit you could just buy the Vex™ Metal and Hardware Kit for Robotics Starter Kit. 

When you start your design, first decide how big you'd want your robot to be. Don't think about exact sizes, 

but compare it to the size of an object ("the size of a shoe box"). that will be sufficient. Exact values can be 

"calculated" after you've got your motors and batteries, as these have a large influence on the size and shape of 

the robot. 

Make an estimate about the weight of the complete robot and pick your motors and wheels. Keep in mind 

you need high torque and low speed. A bare DC-motor has high speed and low torque, adding a gear reduction 

will solve this one. Motors with reduction gears are also available. The speed of your motor and the size of your 

wheels determine how fast your robot will be able to move. 

When you choose a battery, make sure you have enough power to keep the motors and all the electronics 

running for a sufficient amount of time and keep some reserve for future additions. Compare the weight of the 

batteries and motors you've chosen to what you had initially planned. You might need to go over this part again 

(picking different motors and/or batteries).Keep in mind that your robot's body has a significant weight. 

+ 

How to make 
a robot? 

Problem #2 
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One of the main problems for 
Robotica Educativa remains high 
costs of robot kits. At first our team 
was looking at this problem from 
the perspective of receiving finance 
by using crowdfunding or help of 
charity funds. We thought of 
making a plan for Robotica 
Educativa how to create the 
universal 3Dprinting platform for 
their needs. This plan contained 
contacting the University of 

2

Guadalajara, Tech de Monterrey 
and Mexican companies (Punto 
Mexico Conectado, CIDE, National 
Instruments etc.). On the other 
hand, we were analyzing existing 
online communities that are 
focused on 3D printing.  

However, this could take a 
long time and depends on many 
exterior factors. Our team started 
developing a solution in the way of 
making robotics cheaper by means 

3

of using 3D printer. And then we 
thought, that creating the platform 
might be very laborious and time-
consuming. However, presenting 
possible ways to use the existing 
platforms could open up new 
opportunities for our NGO. 

1

Mexican context. 
We haven’t developed our idea 
within the locational frame, 
however here are some links that 
could be useful for Robotica 
Educativa: 
http://soyrobotix.com/ - is a 
Mexican company that introduces 
kids and adults into robotics. 
They have alliance with some big 

2

companies and organizations, 
which makes the educational 
process more variable and 
extended. Perhaps, they could 
exchange come experience with 
Robotica Educativa. 
http://ejkrause.com.mx/industrialpri
ntexpo.com// - the expo about 3D 
printing held in Mexico in February 
2016. 

Swag path 

Our NGO is located in 
Mexico. It was quite a 
challenge to try solving 
the problem in the 
Mexican context as 
every web site was in 
Spanish.   

 

Problem #3 

EXPO MANUFACTURA - 
International Exhibition for 
Manufacturing Technology, 
Automation, Robotics, Machine 
Tools etc.  held in Monterrey on 
3-5 February. 
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3D printer materials guide: 

 Pros and cons 

+ 

1

Most common materials for 3D printing 
are acknowledged to be ABS and PLA 
plastic. Price starts at roughly 25$ per 
kilogram. And one spool is enough for 
approximately 500 chess pieces, so cost-
wise it’s very good. 

ABS plastic, the most popular material 
used for 3D printing. 

+temperature resistant ( up to 100C) 
+sustainable and long lasting 
+almost not absorbing water 
+price 
-sensitive to UV 
-low level of electro isolation 
PLA plastic 
+eco-friendly 
+non-toxic 

2

-not sustainable and not long-lasting. 
PVA plastic, the main advantage (or 

disadvantage) of this material that it’s vanishing 
when contact water. However, that material can 
be useful while printing bolts and nuts, too 
make them perfectly fit each other. 

Nowadays, there are much more plastic 
materials (e.g. nylon, LayWood), as well as 
others (metals, ceramics, bio-materials etc.). 
Full list of the materials can be found at at 
Shapeways. 

Also, here is the list of websites to purchase 
spools: 

http://www.makergeeks.com/ (ABS 1,75 mm 
1kg =21,55$) 

http://aliexpress.com/ (ABS  1,75 mm 1kg= 
31$  
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Platforms 

Wheeled platforms 
Tracked platforms 
Walkers 
Whegs(wheels+legs) 

This classification is the most 
general. Each platform includes a 
few variations of moving engine. 
For instance, wheeled platforms 
supplies several ways of spinning 
and turning:  

Tank-like steering 
(moves one wheel forward and 
the other backwards; move on 
wheel slower that the other so 
the robot turns in the direction 
of the slower wheel) 

Crab Drive (each 

wheel can turn independently ) 
Omnidirectional 

wheels (it’s based upon use of 
series of free turning barrel-
shaped rollers, which are 
mounted in a staggered pattern 
around the periphery of a 
larger diameter main wheel) 

The electronics generally can be 

4

divided into 6 types. Motor controls 
the movement of the motors, servos 

etc. Relays on PWM and 
H-bridges fall under this 
category. Sensor reads the 
sensors and provides info 
to the controller. 
Communication provides 

a link between controller and an 
external PC, another robot or a 
remote control. Controller makes 
decision based on sensor input and 
the robot’s program. Power 
management: monitors the status of 
the batteries. Glue logic: Additional 
electronics that allow all the parts 
to be connected with each other 

5

(e.g. CMOS to TTL level 
converter). 

(continued) 

+ Problem #4 

The more we 
learn the less we 

think we know 

Electronics 

Motor control 

Sensor reading 

Communicatio
n 

Controller 

Power 
management 

Blue logic 
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Use good quality IC-

sockets or better don’t use IC-
sockets at all; 

Avoid using IC-sockets on 
sensitive circuits (high speed 
digital, clock signal and analog 
signals). The moving robot can 
shake those ICs loose over time. 
Using In-Circuit programmable 
microcontrollers removes the 
need to be able to unplug an IC; 

Use CMOS ICs instead of 
classic TTL. This reduces current 
usage and allows a more relaxed 
voltage; 

Use low-power or dimmer 
LEDs. This drastically reduces 
how much current your circuits 
consume. A normal LED 
consumes around 15 mA. A 
modern microcontroller 
consumes about the same; 

LEDs are very practical to 
make slow digital signals visible, 
adding them on some signal lines 
can be interesting for testing 
purposes, however, they do 
increase the power consumption; 

See if your 
microcontrollers can run a lower 
clock speed. The higher the clock 
speed, the more they consume; 

Use your microcontrollers 
sleep functions whenever 
possible, disable any part that 
isn’t required (e.g. on-chip ADC); 

7

Buy a breadboard. They’re 
invaluable for designing and testing 
circuits; 

Learn to make PCBs 
(Printed Circuit Boards). It’s not 
that hard and it makes your 
electronics look more professional. 
Don’t throw away your 
breadboards, PCBs aren’t very 
practical for prototyping; 

If you intent you build your 
own electronic circuits, invest in a 
dual channel oscillioscope; 

If you can choose between 
pull-up and pull-down resistors, 
pick the one that uses the lowest 
amount of power; 

Use high value resistors as 
pull-up/pull-down. Keep in mind 
that high speed, signal lines need 
lower value resistor in order to 
minimize signal distortion; 

Most electronic components 
on a robot will run on a 5V supply 
and need a 5V regulator. Use a 
regulator with a low dropout to 
prevent the 5V supply from 
browning out. 

Facts & 
tips 

section 

*References 
vocabulary: 

IC sockets 

TTL 

Breadboard 

PCB CMOS 

Oscilloscope  
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Now let’s surf through the existing facilities that can help 
Robotica Educativa in creating robots. 
CURA. The World’s most advanced 3D printer software as 
the Ultimaker site claims. This software is developed 
through open source collaboration, so can be thought as one 
of the most advanced ones. For newbies it’ll do everything 
for you, and for experts there’s a world of advanced settings 
to tinker with. A nice bonus of this program is that it 
calculates the cost of the printed piece. With this platform 
you can upload your own design or get one of the existing 
3D models with the full description. It’s also having a huge 
community with vast range of topics. 
SHAPEWAYS. Shapeways is basically a marketplace where 
users can design and upload their own files, after which 
Shapeways does the printing. 

However, in the context of Robotica Educativa which has the 
3D printer there is another function that can be found useful 
and it’s Instant pricing. Through the research we found out a couple of ways to count the expenses, so with 
SHAPEWAYS you can simply upload your model to the secure servers to get an instant price quote to print it in 
50+ materials. Also, within this web site you can hire a designer or a 3D modeler to bring your idea to life. On 

web site you can also find dome curious and inspiring materials like 
“Introduction to 3D 
design&printing for kids’. 

Catch22 can be useful if you 
decide to make a robot. It 
contains articles about design, 
building and programing a 
robot and useful tips and links 
to other websites where you can 
purchase materials and 
components. 
MAKEZINE is another useful 
community that can help in 

making your own robots. This web site supplies a lot of inspiring 
workshop videos and introduces you to a vast range of articles e.g. “Designing a robot arm with CAD software” 
or step by step tutorial in order to build an Android autonomous vehicle. 
i.Materialise is Belgian 3D printing company Materialise has its own 3D printing service, which is called 
i.Materialise. On i.Materialise designers can upload their own 3D modeling files, after which users can print 
them. If you’re not that much of a designer, you’re able to use the creation corner, where you can use their 3D 
modeling service to hire a professional designer to design your 3D printable file. 

+ 

Too many 
communities, 
too less time 

Problem #5 
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Thingiverse is the largest 3D printing community in 
the world. Thingiverse is a website dedicated to the 
sharing of user-created digital design files. 
Providing primarily open source hardware designs. 
Basically it is an online community made up of 3D 
enthusiasts that gives you access to thousands of 3D 
printable designs. The good thing with the 
community is that you don’t really have to be an 
expert designer to join.  Thingiverse is a platform to 
learn from other designers, build your skill and 

teach others what you know by sharing your own designs 
and models. The fastest way to become an expert designer 
in 3D printing (even if you don’t have pro skills), is to 
check out other peoples designs. The more different 
designs you come across, the greater your chances of 
slowly starting to make equally impressive designs of your 
own. Now this is the interesting factor about Thingiverse. 
It gives you access to thousands of designs fabricated by 
other people on one place. What’s more the site 
encourages all members to remix any 3D designs you like 
as much as you wish. 
ROBOTSHOP is a community that is not focused on 3D 
printing, yet having a lot of useful information. For 
example you can find tutorials about building different 
types of robots, discover robot apps, purchase robot kits or 
join the community containing forum and educational 
department. Perhaps, this site doesn't call our team's advice  
on how lower the cost of the robot kits, however this site 
still provides a lot of references and topics that appeals to 
the NGO's interests. 

123dapp. The Autodesk 123D community is a place to design, create and share anything. No matter your 
technical skills and experience, you will always have a place to get the latest tools and information to support 
your adventures in 3D printing. You can start by looking through the existing models made by our other users 
to get inspired, then try it yourself by using the apps. Read the blog for the latest stories, videos, and tips.  
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References and useful materials: 

https://en.wikibooks.org/wiki/Robotics/Design_Basics/Physical_Design 

http://www.shapeways.com/ 

http://www.galileo.org/robotics/design.html 

https://ultimaker.com/en/ 

http://catch22.eu/ 

https://www.servocity.com/ 

http://galileo.org/robotics/artoflego.pdf 

http://makezine.com/ 

http://www.vexrobotics.com/ 

http://www.thingiverse.com/ 

https://www.parallax.com/ 

http://www.robotshop.com/ 

http://www.3ders.org/ 

https://www.3dhubs.com/ 

http://www.fischertechnik.de/ 

http://www.123dapp.com/ 

Conclusion. 
To sum it up, the main idea of our team was to introduce Robotica Educativa to the 

online platforms and communities. First of all, it may extend their opportunities in making 
robots’ parts. That mainly will lead to the reduction of the price of the robot kits by means 
of 3D printing. Using such platforms as Thingiverse can be especially useful in this context 
because it offers wide specter of already designed details, it’s free and it has transparent and 
easy principles of work. On the other had, each platform that we researched is a community, 
that offers unlimited possibilities: seeing other people experience, discovering how they 
coped with common challenges and also share with the world own stories, ideas and issues. 
It may also cause the extension of the program because more people will start learning and 
recognizing the NGO and it’s current goals.  


