
3D modeling on the Raspberry Pi with FreeCAD

 Building Blocks
FreeCAD makes 3D modeling on the Raspberry Pi easy, even for 

beginners. A service provider prints the product. By Raik Fischer

eling applications required powerful work-
stations and expensive programs. In to-
day’s world, a Raspberry Pi and the open 
source software FreeCAD are all you need. 
For the practice test described in this arti-
cle, I developed a case for the Raspberry Pi 

with a display, and I had a 
3D printing pro-

vider print the 
design.

To model and produce 3D objects, 
you need a 3D printer and, most 
importantly, a 3D CAD (computer-
aided design) program, which lets 

you construct an object down to the last 
detail. In the not-too-distant past, 3D mod-
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Before embarking on the test, I had pro-
fessional experience with 2D CAD pro-
grams and only rudimentary exposure to 
3D CAD, dating back to my days as a me-
chanical engineering student in the early 
1990s. During the course of my research, I 
tested a number of CAD applications on 
various systems, including AutoSketch, 
Blender, 3DScratch, Tinkercad, and others; 
however, I couldn’t get excited about any 
of these programs.

When it came time to test FreeCAD [1], 
things clicked right away. This program runs 
on Linux, Mac OS X, and Windows, and a 
portable release [2] even works on a Win-
dows system with restricted rights. A number 
of video tutorials on YouTube can help you 
familiarize yourself with FreeCAD [3] [4], 
and the FreeCAD website directs you to a 
number of offsite tutorial providers [5]. 
The documentation is very detailed, and it 
comes with illustrations, so after about 15 
minutes, you should be able to complete 
your first project from a simple metal plate 
(Figure 1).

FreeCAD on the Pi
If you don’t have a standard-sized computer, 
you can perform CAD tasks by equipping the 
Raspberry Pi with FreeCAD. Putting a CAD 
program on the Rasp Pi might seem like a 
futile endeavor because of the unexciting 
computing power of the Raspberry Pi CPU 
and GPU. However, the OpenGL support 

recently 
introduced in 
Raspbian [6] lets 
FreeCAD work 
sufficiently fast to 
complete smaller 
projects on the 
Rasp Pi. To 
perform your own 
tests, you should 
therefore bring the 
system installed 
on your Rasp Pi 
up to date and 
then reboot:

Figure 1: Starting out in FreeCAD with a small metal plate.

Figure 2: Activating hardware acceleration in raspi‑config.

FreeCAD does not run smoothly on the Rasp Pi, 
even after installation of the OpenGL drivers, 
because additional configuration is needed. 
Hardware acceleration is activated in the com-
puter settings, so you should invoke sudo 
raspi‑config and turn on the GL Driver op-
tion in Advanced Options (Figure 2).

When performing this operation, you should 
note that the function only works with the Rasp-
berry Pi 2 or 3 (RPi2/ RPi3). These are the only 
two versions of the computer possessing the 
necessary space. Moreover, if you activate this 
setting on a Pi2 or Pi3 and then insert the SD 
card into a first-generation Rasp Pi or even a Pi 
Zero, the computer will refuse to start.

The system proceeds cautiously when activat-
ing OpenGL support, turning off existing set-

tings for overclocking. The corresponding sec-
tions in the /boot/config.txt are automati-
cally commented out by the routine. When I 
later enabled overclocking on my RPi2, it re-
sulted in a black display screen. As is known 
from official announcements, it is not possible 
to overclock the RPi3.

Concurrently, you should increase the working 
memory allocated to the graphics chip. In the 
standard settings, the chip has just 64MB. This 
small amount of graphics memory results in 
image artifacts when the FreeCAD zoom func-
tion is used. Consequently, you need to specify 
something like 192, for 192MB of graphics 
memory, under Advanced Options | Memory 
Split. After a reboot, FreeCAD should work 
fluidly.

ACTIVATING OPENGL
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FreeCAD worked well on the RPi2. Although 
FreeCAD felt a little slow, it was still very us-
able. The RPi3, on the other hand, handled 
the program without a glitch.

The first product modeled here is a case suit-
able for the small computer plus the official 
Raspberry Pi display [7]. The ultimate goal of 
this undertaking is to create a Rasp Pi tablet 
running RISC OS. A data sheet [8] containing 
the measurements for the display has been 
published by the Raspberry Pi Foundation and 
serves as the basis for the construction.

Getting oriented before taking the first 
steps is not exactly easy in FreeCAD. Help 
notes appear in the status bar at the bottom 
of the window, providing helpful information 
as you mouse over an object. If additional 
space is needed on the display, the status bar 
can be turned off in the View menu, and 
you’ll still see the help notes beside your cur-
sor as you mouse over an icon.

To begin the project, you should create a 
new document (File | New) and in the tool-
bar change the workbench to Part mode in 
the drop-down menu. Alternatively, you can 
do this via View | Workbench | Part. The 
basis for the case will be a cube, for which 
the dimensions are later adjusted. The cube 
is the shapeless construction object and is 
created via the Create a cube solid button. 
You then select the cube in the overview of 
the sidebar when performing further work.

The dimensions of the cube are modified 
to match the measurements of the future 
case in the Properties pane of the Data tab 
(Figure 3; Length=196mm, Width=114mm, 
Height=22mm). Switch to a mesh model 
with View | Draw Style | Wireframe, then in 
Part Design mode, choose an edge (lower 
and shorter edges) and click Fillet in the 
Task tab. The edges are then rounded off 
into curves with a radius of your choice.

turning A BloCk  
into A Shell
The next step involves creating a shell from 
the solid shape by first switching to Draw 

$ sudo apt‑get update
$ sudo apt‑get dist‑upgrade
$ sudo reboot

The Raspberry Pi Foundation recommends 
securing the current system on the Rasp Pi 
before installing the OpenGL drivers since 
these are still experimental. If necessary, you 
should make an image of the current installa-
tion. However, you can skip this step when 
starting out on a freshly installed Raspbian 
without any special settings.

If possible, FreeCAD should be installed si-
multaneously with the OpenGL drivers on 
Raspbian (see also the “Activating OpenGL” 
box):

$ sudo apt‑get install xcompmgr U
  libgl1‑mesa‑dri
$ sudo apt‑get install freecad freecad‑doc

A DiY CASe
Now it is time to call FreeCAD from the ap-
plication menu under Graphics. Shaping the 
small metal plate I use in this introduction to 

Figure 3: The case is created step by step from a simple cube.

Figure 4: The sketch edit mode lets you sketch surfaces that are later used to remove material 

from the solid construction object.

“Help notes appear in the 
status bar at the bottom 
of the window, providing 
helpful information as you 

mouse over an object.”
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Style | Shaded and highlighting the top sur-
face. Next, switch into the Sketcher work-
bench and choose Create a new or edit the se-
lected sketch button. Using the appropriate 
tools, you sketch a rectangle with rounded 
corners on the surface. (Figure 4) The outer 
measurements of this rectangle should be 
somewhat smaller than the display. A frame 
for the case that sits flush with the touch-
screen will result from this sketch.

The Close the editing of the sketch button 
is used to quit sketch mode. Next you 
should highlight the sketch and switch 
back into the Part Design workbench. 
There, choose Part Design | Pocket from the 
menu and give it a depth of 1mm. You now 
have a slightly sunken top surface sur-
rounded by a frame. This new surface is 
then highlighted when modeling the re-
mainder of the shell, and you can repeat 
the Sketcher and Part Design steps as 
needed to get the correct shape (Figure 5). 
Similarly, go through the same steps for 
creating slots in the case for switches, USB 
ports, and power connectors.

To make the supports for the board and 
display, create a cylinder in the Part work-
bench. The cylinder can be copied as many 
times as necessary and moved around on 
the base surface. For the screw holes 
needed to attach the display screen, choose 
the appropriate surface, switch into 
Sketcher, and draw the hole as a circle. In 
Part Design mode, these circles are then 
modeled into the desired screw hole with 
Part Design | Pocket and a Type of Through 

all (Figure 6). As a final step, you can cre-
ate blind holes on the reverse side so that 
the heads of the screws disappear, allowing 
the DIY tablet to lie flat on a table.

Figure 5: The shell as it looks without slots for the connections and board brackets.

Figure 6: The completed case with supports for the display and notches for the Rasp Pi connectors.

Figure 7: The case delivered by Sculpteo had a slightly porous surface, which could be smoothed out with the 

option of applying a lacquer.
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probably wouldn’t have been 
a bad idea to apply a light lac-
quer coating. The black case 
from Rapidobject had different 
issues. The case that arrived 
smelled strongly of outgas-
sing, and remnants of the Sty-
rofoam packaging stuck to the 
surface. Rapidobject apolo-
gized and promptly sent a re-
placement without errors.

I was able to use both 
cases immediately after 
making a few changes, and it 
was easy to put together the 
innards of a functioning tablet 
by using an old Raspberry Pi 
(Figure 8).

ConCluSion
An engineering degree is not a 
prerequisite for 3D modeling 
and printing. Nor is it neces-

sary to have expensive software. Creating sim-
ple objects is easy after some practice, and 3D 
print service providers can turn a model into 
reality. A second- or third-generation Rasp-
berry Pi is capable of handling the modeling 
process without too many complications. 
However, you should activate the OpenGL 
hardware support on the device.  ● ● ●

3D Printing the CASe
The 3D print services usually accept files in 
STL format [9]. This is no problem for Free-
CAD. To export in STL format, you choose 
Edit | Select All to include all of the compo-
nents; then, you export the data with File | 
Export, thus creating an STL file that can be 
uploaded to whatever online print service 
provider you prefer.

I transferred my tablet case to Rapidobject.
com, Sculpteo.com, Trinckle.com, and Materi-
alise.com. All four services display a preview 
and a price depending on the choice of mate-
rials. From my experience of transferring the 
model, I think it is a good idea always to use a 
preview to prevent pricing issues that might 
occur if a print service has accuracy problems 
with the STL file upload. For example, one of 
the printers contacted for this project came up 
with a EUR2,000 price tag.

The price for printing the case presented in 
this article came out to around EUR120 from 
all of the service providers I considered. This 
price included delivery, a choice of either 
black or white plastic, and no labor costs for 
reworking. The number of options for mate-
rials and additional steps is typically fairly 
large, so it can pay to compare prices among 
different providers. I chose Sculpteo for the 
trial print in white and Rapidobject for the 
trial print in black. Both services delivered 
the completed product one day early, and 
each case turned out well. They are expertly 
worked, stable, and within the small toler-
ances specified.

The material for the white case is a bit grainy 
and has a slightly porous surface (Figure 7). It 

Figure 8: The finished Raspberry Pi laptop boots Raspbian “jessie”.

[1]  FreeCAD: http://  www.  freecadweb.  org/

[2]  Portable version for Windows:  
http://  forum.  freecadweb.  org/  viewtopic. 
 php?  f=4&  t=10133

[3]  YouTube tutorials for FreeCAD:  
https://  www.  youtube.  com/  user/ 
 MarthamEngineering

[4]  FreeCAD tutorials: https://  www.  youtube. 
 com/  channel/  UC_9HwDkwxllq5lFGkYBIH9g

[5]  More FreeCAD tutorials:  
http://  www.  freecadweb.  org/  wiki/  index. 
 php?  title=Offsite_tutorials

[6]  Raspbian with OpenGL:  
https://  www.  raspberrypi.  org/  blog/ 
 another‑new‑raspbian‑release

[7]  Raspberry Pi Touch Display:  
https://  www.  raspberrypi.  org/  products/ 
 raspberry‑pi‑touch‑display/

[8]  Data sheet for the Raspberry Pi display: 
https://  www.  raspberrypi.  org/ 
 documentation/  hardware/  display/ 
 7InchDisplayDrawing‑14092015.  pdf

[9]  STL file format: https://  en.  wikipedia.  org/ 
 wiki/  STL_(file_format)
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