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Urgency of the research. Modern production requires schools to have a skilled workforce. In general, schools can not
Sfulfill this requirement at the same time.

Target setting. The aim of the project described in the article is to build an education system that would give students
the necessary experience to handle the challenging tasks of technical practice in designing and deploying automated devices.

Actual scientific researches and issues analysis. The results of the diploma project, to which both authors co-authored,
were used as the basis for this article. Problems in the area described are known and, in principle, eliminated by a change in
access to the educational process at universities. The project described in the article should be a pilot project.

Uninvestigated parts of general matters defining. Despite attempts to solve the problem of training a skilled workforce,
without material support or cooperation with technical practice, there is no hope for success.

The research objective. The aim of the described project is to set up a training system in which the student would collect
as much practical experience as possible for the practice.

The statement of basic materials. Resources to solve this problem practically do not exist, because the breadth of the problem
is very big. The success of the project in the future will be heavily dependent on the enthusiasm of followers (students) in developing
the job. Of course, provided sufficient financial coverage.

Conclusions. The pilot project is in the process of being developed. There is currently support for its continued exist-
ence, but there are no stable sources of financial inputs yet.
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Introduction. At present, the economy of European coutries to rapidly rise. To ensure
necessary workforce for running companies is not sufficient merely quantitative aspect;
started the era in which companies ,,call* for qualified workforce.

In our country, in Slovakia, this trend is most pronounced in automated operations,
especially in automotive.

If we want to satisfy the labor market in this respect, it is essential to prepare well
graduates of secondary schools and universities.

On secondary schools, the companies itself started to implement the so named ,,dual
education®. Univerities are slightly behind in this area.

Therefore, the idea of modifying the teaching process and incorporating more practical
activities with which students would confrot in the course of study was created in the field of
our department and institute.

Practical educational process. We began to implement a form of teching at training
workplaces.

This model is applied to the teaching of robotics, automation techniques, but also to more
elementary disciplines, fluid mechanisms, in particular compressed air driven mechanisms.

In order to prepare our students in this field, we have already been purchased the
professional training workplaces of companies FESTO and SMC, where students can put into
the issue of the use of compressed air at all control levels: mechanically, manually, by
compressed air and elctronically.

There are 4 workplaces (from each of the mentioned companies two), Fig. 1a, 1b.

Currently, educational documentation (lectures, training tutorials) is being prepared for
these workplaces and methodical teaching procedures are being gradually elabrated.

An essential feature of this project is that students are confronted with an elementary base
that is the same as that use in technical practice.
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Fig. 1. Training workplaces:
a - FESTO; b— SMC

Source: authors foto.

Students thus learn not only how to use the given components but also gain practical skills
an knowledge about their construction and application specifics.

The educational process is then divided into three stages: circuit assignment according to
the wiring diagram, drawing the wiring diagram according to the wiring circuit and searching
for and troubleshooting the wiring circuit according to the wiring diagram.

This model has proved to us in many ways and helped to improve the quality of
processing projects solved in the tesis.

The model, however, does not allow the student to become familiar with the problem of
complex assignment as is customary in practice.

The project solver from the customer will get a basic description of the problem (mostly
dimensions, shape and weight of the manipulated component and starting position and ending
position of the handling task).

The rest is on his skill, knowledge and experience.

The university graduate can only rely on the experience which ones gain.

Students can gain experience while at school only if it is provided on real devices.

That is why we have begun to build a system of preparation for our students at the institute.

New model of educational process

Its essential part is the stendfor building simple workplaces from pneumatic elements.
Stend emerged as an outgoing solution to the graduate thesis of our graduate.

Its construction consists of a steel frame with a deflectable lid made of perforated stainless
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Fig. 2. Stend for a educational system:
a —deflectable lid; b — holes distribution

Source: authors.
Circular perforation holes have aiameter of 4,2 mm. Their distribution is shown in
Fig. 2, b. This makes it relatively easy to fix the components needed for the project.
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At the begining of the semester, the student gets the task entry formulated as it is in the

firms. E. g.: «Move component, Fig. 3, a, from the point A to point B in accordance with the
layout plan, Fig. 3, by.
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Fig. 3. Task entry:
a —parameters of component; b — layout plan
Source: authors.
At the beginning of the solution, the student presents variants of the kinematic
aeceangement of the future manipulation mechanism in the form of a diagram. From these
varriants, the teacher selects a specific design with which the student is still working, Fig. 4.
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Fig. 4. Model of teaching plan

Source: authors.
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As this is a pilot project of this type at the department, we plan to create an internal
catalog of available pneumatic components (ctually existing and equipped with necessary
components). To him (at the elaboration stage),the student will have at his disposal a set of
mofules required to couple the individual pneumatic components to one another, respectivelly
for clamping them onto the perforated palte of the stend mounting plate (see Fig. 4).

In this way, by combining suitable pneumatic modules and auxiliary modules, a real
mechanism can be designed to enable the desired handling cycle to be achieved.

As a matter of course refers to the physical implementation of the proposed mechanism of
the recovery and the creation of the control program.

Therefore, the control apparatus is also necessary to implement the mechanism. This is
ensured by the small controller of SIEMENS LOGO! ..0BA6, which together with the expanding
module provides the ability to control 12 outputs and receive ambient signals on 16 inputs, Fig. 5.
The signals connected as inputs to the logic unit are provided by magnetic contactless sensors,
mechanical switches, or inductive and optical sensors, which provide a switching element as
information on reaching the end or other important position of the mechanism.
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Fig. 5. Modified controller

Source: authors foto.

After its completin (recovery) will also be availeble electronic multi-position movement
linear unit. It is based on a stepper motor. It allows the connection of the pneumatic
components to create a multi-position TTT module which can be controlled by the otput
signals from the controller, Fig. 6.

Fig. 6. Multi-position linear unit

Source: authors foto.

At present, there are approximately 40 pneumatic components from the world’s, manufac-
turers (SMC, FESTO, HOERBIGER-ORIGA, BOSCH-Rexroth, MECMAN, AVENTICS-
Emerson), linear lines (HIWIN), and the above-mentioned assembly of interconnection mod-
ules made of different Al-profiles.

As asupport for the overall educational environment, ready-made assemblies are also
avilable which serve exclusively to gain the necessary experience in programing logic
controllers, Fig. 7.
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Fig. 7. Models for a PLC programming training

Source: authors foto.

We must not forget that we are educating future engineers, so the student’s own soluyion
must be supported by the appropriate calculations for the pneumatic circuit as well as for the
selection of individual components (power and geometric analysis).

By limiting the whole project, the fact remains that at a certain moment it is possible to
install and operate a limited number of mechanisms (total built-in area and I/O capacity of the
controller’s signal) on the stend surface.

The solution seems to be building more stends and buing more controllers.

Only such a komplex project implemented in teaching units as well as outside the teaching
process gives at least a minimal basis of experience for the realisation of future larger projects
of our graduates in practice.

The co-autor osf this article and the autor of the diploma project described above is now
successfully employed in a Slovak firm focused on industrial and power engineering.

Conclusion. The project itself has yest to be implemented from the material resources of
the department, and its expansion in the future will probably require funding from a grant or
other agency supporting the development of sililar activities.

We believe that we will be given the necessary support and the project will be transformed
into a relaization outputin the form of an aducational means to support one of the semester

subject conducted in teaching process at the our department.
This contribution is the result of the project implementation: Research modules for intelligent robotic systems
(ITMS: 26220220141) supported by the Research & Development operational Program funded by the ERDF.
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3ACTOCYBAHHA NTPOMHUCJIOBUX TIHEBMATHYHHUX KOMIIOHEHTIB
B OCBITHBOMY ITPOLECI

Axkmyanvnicmos memu docnioncennn. Cyuache UPOOHUYMBO BUMALAE BIO OCBIMHIX 3aKNA0IE 0B0NO0IHHI BUNYCKHUKA-
Mu npoeciiinumu Haguukamu. Pazom 3 mum wkonu He MOXCYmMb 6UKOHAMU YO BUMOZY.

Ilocmanogxa npoénemu. Memoio npoexmy, onucano2o 6 cmammi, € CMEOPEeHHs HAGHANbHOI cUucmeMu, KA 0ACMb CmYy-
OeHmam HeobXiOHUuLl Q0CBI0 OISl GUPTULEHHSL CKIIAOHUX 3a680aHb Ni0 Yac NPAKMUYHOL OisUIbHOCII NPU NPOEKMYSAHHI 1l 3aCmo-
CYBAHHI A8MOMAMU3A308AHO20 YCIAMKY8AHHS.

Ananiz ocmannix docnioxncens i nyonikayii. Ocnogorw 01 yici cmammi 6yau pe3yiomamu OUNIOMHO20 NPOEKMY, 8
saKomy 06udea asmopu Oynu cnieasmopamu. Ilpobnemu 6 onucaniti cghepi i00Mi Ui 3a2ANOM YCYHEHI WIAXOM 3MIHU NiOX00Y
00 Ha8uabLHO2O Npoyecy 6 yHigepcumemax. ONUCAHULL Yy CMAMMi RPOeKm € NOMHUM.

Buoinenns nedocnioicenux uacmun 3a2aavhoi npoonemu. Bupiwenns npobremu nio2omosxu Keanigixoeanoi pobouoi
cunu nompebye mamepianvhol nNiOMpumMKu abo cnienpayi 3 6UPOOHUYMEOM.

ITocmanoeka 3ae0auns. Memow onucano2o npoekmy € CMmeoPeHHs HA8UAIbLHOT CUCmeMY, 8 AKIl yueHb 6y0e ompumy-
samu sKomo2a Oinvile NPAKMUYHO20 00CI0Y Ol HAGYAHHS.

Buknao ocnoenozo mamepiany. Pecypcie 0 eupiwients yici npobnemu npakmuiHo He iCHYE, Momy wo npobiema oy-
orce icmomHa. Yenix npoexmy 6 MaiOymnoomy 6yoe CUuIbHO 3aexicamu 8i0 eHmy3iasmy nocii008HUKIE (cmydenmis) y po3po-
6yi npoexmy. besnepeuno, 3a ymosu 00cmamub020 QiHAHCY8AHHS.

Bucnoeku 6ionogiono 0o cmammi. Ilinomnuii npoexm nepebysac 6 npoyeci po3pooxu. Huni niompumyemocsa 11020 no-
oanvule iCHY8AHHS, ajle NOKU HeMae CMAadLIbHUX 0xcepelt (DiHAHCYB8AHHS.

Knrouosi cnosa: Haguanvre poboue micye; agmomamu3ayis; 102i4Hull KOHMPOLEP,; NHEGMAMUYHI KOMNOHEHMU.
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