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Picture:  FFF technology overview 
https://i.materialise.com/blog/en/3d-printing-technologies- 

and-materials/ (accessed: 2020-08)]

https://i.materialise.com/blog/en/3d-printing-technologies-and-materials/
https://i.materialise.com/blog/en/3d-printing-technologies-and-materials/
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• Vocational studies emphasize 
the industrial work experience of 
the students during their studies.

• In vocational curricula, CAD 
/CAM technologies play an 
important role, especially in:

• mechanical design,
• practical manufacturing 

simulation,
• digital production.
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Picture: Schematic presentation of FFF 
printer

In the context of having better hands-on experience, 
low-budget 3D printers have also been developed, which 
have become very affordable and allow a significant 
expansion of the use of additive manufacturing for 
development and production. One of them was designed 
as part of a master's thesis. The printer shown in the figure 
is a CoreXY 3D printer, FFF printer with a Cartesian 
coordinate system in a slightly different design. One of the 
biggest advantages of CoreXY printers is that they can 
print faster without leaving behind artifacts in your print. 
This is because there are no moving parts of the 
significant mass.
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Expression 1&2: Movement equations

With other printer designs, there’s typically a moving 
gantry that is attached to the stepper motors or the 
print bed. During a print, this gets hurled back and 
forth, which tends to cause excess vibration and 
results in artifacts. On the other hand, the CoreXY 
design has all of the stepper motors fixed, and the 
print bed moves vertically. This means that the tool 
head is the only part of the printer that is being moved 
at an appreciable speed with significant mass, and 
therefore a lot less vibration occurs.
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Picture: Detailed assembly 
overview



• In our case all the printed parts will be made of PLA material while the restrictions will be 
placed on the holes where the parts are bolted to the aluminum profiles. The loads that are 
present in these cases are minimal, ie the force of gravity and the mutual tension of the 
individual components.

• The payload check was performed on all parts intended for 3D printing, while the following 
pictures show only some of them.

DYNAMIC – Towards responsive engineering curricula through europeanisation of dual higher education

This project has been funded with the support from the European Commission. These publications [communications] reflects the views 
only of the author, and the Commission cannot be held responsible for any use which may be made of the information contained therein.

Picture: Display of load distribution and 3D mesh representation of X and Y motor support



• It is very important to follow the direction of development of new technologies 
in the CAD /CAM environment.

• This approach combines theoretical teaching with new manufacturing 
technologies.
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• In the context of having better 
hands-on experience,
low-budget 3D printers have 
also been developed, which 
have become very affordable 
and allow a significant 
expansion of the use of 
additive manufacturing for 
development and production.
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