
Create a customized, 3D-printed case for the Raspberry Pi.

 Case Closed
The standard Raspberry Pi cases sold in the marketplace do not include space for 

accessories and add-ons. A DIY case built using a 3D printing service offers a good 

solution, but some planning is in order. By Bernhard Bablok

over, you might not be able to purchase a 3D 
printer because of cost, the need for dedi-
cated space, or the knowledge required to se-
lect a suitable printer. If you have access to a 
printer or a printer service, though, a little 
planning can help you achieve the goal of 
printing a customized case. In this article, I 
show you how I planned and designed a case 
for a Raspberry Pi with a 2.5-inch hard drive 
plus powered USB hub (Figure 1).

Components and Cables
The standard cases for the Raspberry Pi are 
usually as minimalist in their design as the 
devices they house; their form is definitely 
driven by function. Connections for the Rasp 
Pi are distributed over each edge of the cir-
cuit board. Therefore, a minimalist case is 
the only one that allows the Rasp Pi to fit in-
side easily. Placement of the connections 
proves to be one of the biggest obstacles 
when selecting a larger case that also has 
space for accessories. Once you manage to 
find a case large enough, it reduces external 
access to the connections to a maximum of 
two sides.

The Raspberry Pi 2 (RPi2) is more amena-
ble than the RPi1 to limiting the connections 
to two sides. Whereas a short edge of the 
board still has the USB and Ethernet ports, 
which will accommodate the connection to a 
USB hub (data link), the power supply has 
been moved from the other short edge on the 
RPi1 to the long edge next to the HDMI port 
on the RPi2 (Figure 1).

Raspberry Pi cases suitable for your 
unique set of accessories are diffi-
cult, if not impossible, to find. 
Making your own case with a 3D 

printer immediately comes to mind, but the 
task of designing and printing a case has its 
own set of difficulties and challenges. More-
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Having cables come out of multiple sides is 
one obstacle to finding an appropriate case. 
In a custom case, it would make sense to use 
short cables internally, but these are practi-
cally impossible to find. The surplus lengths 
of the cables monopolizes space inside a 
case. As an aside, various cables are avail-
able with right-angle plugs for USB connec-
tions that are well suited for the task at hand 
and are relatively short in length. They come 
in lengths of 6 to 10 inches and can help re-
duce the space needed inside a case.

more power
A Raspberry Pi cannot provide power to a 
2.5-inch hard drive sufficient to guarantee 
stable operation; however, a powered hub 
can supply power to both the Raspberry Pi 
and the drive while avoiding the extra wiring 
that would otherwise be needed to both 
components separately.

Strictly speaking however, this setup does 
not meet USB specifications. Luckily, some 
devices are generous in the power they sup-
ply and deliver more than the 500mA re-
quired. The manufacturer Plugable adver-
tises for exactly this scenario [1] by offering 
a USB hub with four ports for simultaneous 
power and data connection to the Raspberry 
Pi (Figure 2).

Another advantage of the pluggable hard-
ware is that its ports face in two directions, 
which means it is possible to have two ports 
facing inside the case and two facing outside. 
However, it also means that the uplink con-
nection (green line from the hub), which 
would preferably be on the side facing into 
the case, and the power jack, which would 
preferably be on the side facing toward the 
outside of the case, will face the same side. 
Compromise is a part of life.

A simple SATA USB adapter completes the 
ensemble; the network cable will be 
threaded through a gap in the Rasp Pi. Al-
though not an ideal solution, the extension 
cables are simply too long for any other solu-
tion. As soon as all of the components are 
lined up and ready for use, it is time to figure 
out an optimal shape for the case.

design, build, and print
Anyone who has previously compiled a soft-
ware package for the Rasp Pi has almost cer-
tainly encountered the three-step method 
configure && make && make install. The 
work involved in constructing a DIY case is 
organized in a similar fashion. The first step 
is to design the case. You can make pencil 
sketches and then create a cardboard model 

to determine realistically how much space 
you require.

At this point, you will need software sup-
port in the form of CAD (computer-aided de-
sign). Open software CAD programs will suf-
fice for a simple DIY project. Such programs 
are easier to find for Windows users than for 
Linux users. For both operating systems, Tin-
kercad [2] is a good choice of tool for begin-
ners, as long as you have a graphics card and 
web browser that are not too old. WebGL 
support is a requirement for this online tool.

After logging in to Tinkercad, you should 
be able to start designing right away, which 
is more or less intuitive to operate. Short vid-
eos introduce the software and its possibili-

Figure 1: This Raspberry Pi and its accessories need a customized case.
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the interior in the form of a smaller box (Fig-
ure 4). This involves immersing the smaller 
box in the larger box and marking it as a 
“hole.”

The result of either method will be identi-
cal. Tinkercad and its community make vari-
ous shapes available for putting ever more 
complicated designs together. However, a 
few items are missing from the online ser-
vice, such as standardized threads (e.g., for 
nuts, bolts, and screws).

If you have a Windows or Mac computer 
available for use, you should check out 123D 
Design, also from Autodesk, which offers 
more features. Instead of running in the 
cloud, this tool runs on your local computer, 
making for more fluid work than you might 
get with Tinkercad.

printer serviCe
If you are not fortunate enough to already 
have a 3D printer in your home, you will 
want to locate a printer service to print your 
case. Therefore you should set some parame-
ters before beginning the actual construction 
using the CAD program. The questions to an-
swer are many: Which service provider 
should you select? How exact is the printing 
process in terms of size? Which materials 
should be used? What should the thickness 
be? What are the available colors and deliv-
ery times? What are the costs?

An online search for 3D printing service 
providers yields a large number of providers. 
Although some do not serve the end user, 
some that do include UPS [3], Shapeways [4], 
and Sculpteo [5]. 3D Hubs [6], another mar-
ketplace for end users, is a collection of start-
ups and enthusiasts who want to earn money 
by doing print jobs for a fee. On this site, you 
will find information about local providers. 
Ideally, it will be possible to pick up the print 
job yourself instead of having it delivered. 

ties; fortunately, the learning curve is flat. As 
a result, working with this CAD software can 
be fun.

Objects created on the Tinkercad website 
can be both private and public. If you make 
your design public, other users will be able 
to copy and adapt it as they please. Au-
todesk, the 3D design company that owns 
Tinkercad, states explicitly in its conditions 
of use that it does not make any claim to 
user-created models.

design Considerations
Tinkercad provides more than one way to 
achieve your goals. For example, the case I 
am working on could be constructed from a 
flat-bottom panel, to which I would then add 
side walls (Figure 3). Although less intuitive, 
it is less work and more elegant to create the 
case from a large solid box with the appropri-

ate height and 
then cut out 

Figure 2: A USB hub from Plugable makes it possible to supply power and transmit data to the Pi 

at the same time. (Image: Plugable)

Figure 4: An alternative method of creating a case is to use the difference 

between two boxes, one slightly smaller than the other.

Figure 3: The Tinkercad online platform lets you create 3D models, such as 

a case from a flat panel and matching side walls.
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In terms of price, the providers seem to 
have similar offerings. Costs are set according 
to the material and the thickness of the lay-
ers, starting at 45 cents per cubic centimeter 
of printed substance. The Rasp Pi case in 
my example has a surface of 9 by 15cm and 
is 6cm high. Therefore, the material costs 
came to between EUR25 and 50 (~$27 and 
$55) although your local provider cost may 
vary). 

After uploading the CAD files, the provider 
you have selected will make a cost estimate. 
Most printers do this online, which helps you 
arrive at a cost estimate for the entire project.

step by step
Once the basic questions are clarified, it is 
time to begin the construction. This process 
is perhaps less straightforward than you 
might think because of issues posed by ca-
bles and other components – no matter how 
the cube is rotated and turned.

The simplest approach would be a flat de-
sign with the Raspberry Pi, USB hub and 
hard drive on the same level. However, this 
type of construction would not be stable, 
particularly if there is any warping. Heat is-
sues would best be addressed by a vertical 
arrangement. However this causes problems 
in attaching the Pi.

Nevertheless, the end result of all the con-
siderations was to settle on a design that 
places the components on top of one an-
other. Because the Rasp Pi is smaller than the 
hard drive, it was placed near the top be-
cause of temperature concerns. The hub was 
placed at the bottom of the arrangement, 

strictly because of the cable layout.
The hard drive determines the width of the 

construction. For the case to accommodate 
the various cables sprouting from the com-
puter, the case had to be made wider and 
longer than the components, which involved 
creating the case in two parts: an underside 
with three side walls (Figure 5) and a cover, 
which includes the fourth side wall (Figure 
6). This arrangement ensures that the inte-
rior remains accessible for assembling all of 
the parts. The side walls have holes for the 
cables that lead out of the case.

The cables disappear inside the case, 
where they are then connected. Although not 

Figure 5: A compromise on the final case design was 

necessary, to take stability and cooling needs into 

account.
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small modifications to the model. If you 
would like to integrate a small display into 
your setup, all you need to do is cut the case 
top shown in Figure 6 accordingly. The de-
sign discussed here is publicly available on 
Tinkercad [7]. If you have an account with 
the service, you can simply clone, adapt, and 
modify.

Several alternative solutions could have 
been implemented into the design process. 
For example, a modular design would divide 
the case into three layers for the USB hub, 
hard drive, and Raspberry Pi, preventing any 
transitions. If the hard drive is not necessary, 
then the middle part can simply be done 
away with. The disadvantage of the design is 
that it requires gluing the parts together once 
they are printed.

nifty details and 
retrofits
Up to now, I have described the theory be-
hind the process from the perspective of a lay 
person. Now it is time to note that the design 
can cause problems during printing. A 3D 
printer does not like transitions, and the bot-
tom plate of the design represents a big one, 
given the 2mm feet.

Therefore, during printing, additional ma-
terial is used to fill in holes as a way of pro-
viding support, increasing the price of the 
job. Additionally, the final result will not be 
as clean as it would be without these struc-
tures, because they have to be removed once 
they have been printed.

The quality of the services provided by the 
printing service you have selected will be de-
cisive at this point. Experience in finding the 
best printer for the design you have chosen 
plays an important role. Markus’s Hub [8] of 
Munich, Germany, printed the case pre-
sented in this article. The service also pro-
vided considerable input.

The solution for the potential printing 
problems came in the form of a simple trick. 
The critical transitions in the interior for the 
hard drive, which is the green bar in Figure 
5, and for the Raspberry Pi (yellow), were 
printed separately, after which they were 
glued in place inside the case. This saved 
considerably on the amount of material nec-
essary and therefore the costs. Chamfers 
were used as supports (Figure 7).

The real suspense begins with the deliv-
ery of the finished product. Will everything 
fit? Was the print job successful? The an-
swer to the latter question will depend in 
part on the price paid to the print service. 
The greater the precision, the higher the fee. 

exactly optimal, an alternative solution did 
not reveal itself. The colors in Figure 5 iden-
tify the independent parts of the construc-
tion. Before exporting the 3D model, you 
should use the grouping function to collect 
all of the parts. The print job will then be 
monochromatic.

Compatible, solid, and 
ventilated
Finding the optimal way to attach the cover 
of the case to the lower part turned out to be 
non-trivial. Various options included small 
screws with self-cut threads, a bolt held in 
place with a nut, or a snap latch. Each of 
these methods comes with advantages and 
disadvantages, so I had to think about how 
often I would be opening and shutting the 
case. In this case, I used small pins that 
could be fit into slits.

The lower part of the case sits on small 
feet. Along with the holes pierced in the 
case, this insured proper ventilation. The 
brackets for the USB hub and the hard drive 
are made from separate boxes. They are at-
tached to the case during assembly of the 
Ras Pi components.

Dimensions are precise to the millimeter as 
long as the user does not lose an overview of 
the various sizes and measurements. The 
measurements for available spacings are gen-
erous in this example. For instance, I allowed 
10mm instead of 9.5mm for the height of the 
hard drive. 

These precautions prevent issues that 
might arise if the printing process is impre-
cise and allow for the use of rubber or felt as 
cushioning. Additionally, it is easy to make 

Figure 6: The cover to the case requires a mecha-

nism so the case is easy to open.
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Luckily, this project didn’t need much post 
processing. Some of the parts were a tad too 
long, but this was easy to remedy using a 
sharp knife.

Don’t forget about the need for two small 
holes to view the Rasp Pi LEDs. If you for-
get this detail, as I did, it is easy to rectify 
the oversight with a small drill, which eas-
ily penetrates the thin material. Because of 
the thin material, it would not be appropri-
ate to describe the 1mm-
thick case as stable. How-
ever it does manage to 
meet the qualifications for 
functionality.

All in all, the result was 
good. The Raspberry Pi to-
gether with USB hub and 
hard drive disappear into 
an attractive, compact 
case. Thanks to a WiFi 
dongle docked directly on 
the Pi, only the power 
cable for the active hub 
sticks outside of the case 
(Figure 8).

ConClusion
Making the DIY case re-
quires more effort than 
buying one off the shelf. In 
particular, it can be diffi-
cult to find the appropriate 
components and cables. 
Even so, it is lots of fun to 
experiment and create 
your own product. Users 
who enjoy playing with 

Lego blocks will appreciate the additional 
freedom offered by CAD.

The STL file format for exporting from Tin-
kercad is universally acknowledged as an 
input format for 3D printing. Modifications 
to optimize a file for the 3D print service pro-
vider are not all that easy. Nonetheless, the 
online platform is a good choice for begin-
ners. Once the user has a little experience, 
the work is easy to complete.  ● ● ●

Figure 7: The individual parts of the case once they have been printed.
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Figure 8: A roomy case for the components.
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