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Application of 3D printing in the implementation of student projects within the framework of new knowledge gained

"Additive manufacturing is unique in its ability to
provide flexibility and innovation."

As part of this activity, students solve projects focused on the use of
additive technologies, creating the possibility of applying -creative
education with the possibility of self-realization. The goal is to teach
students independence in the implementation of tasks, increasing
competence, skills in the field of using digital technologies and applying the
acquired knowledge directly into practice.
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As part of our involvement in the project for the development of modern engineering in the
field of green technologies, we would like to present to you the projects of the students of
the Secondary Industrial School in Dubnica nad Vahom:

ZUCHA Jozef
SAFAR Patrik
MACAK Juraj
SEDIK Maro$
KOTRHA Daniel
STANO Simon
MARGETIAK Martin

Navrh mostovej konStrukcie - Design of the bridge structure
Diferncial - Differential

Fraktalny zverak — Fractal vise

Maltézky kriz - Maltese cross mechanism
Magneticky prevod — Magnetic transmission
Ohybacka drétu — Wire bender

Drziak na kameru — Camera holder

https://forms.gle/kdDioN73MjpKhb479
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Application of 3D printing in the implementation of student projects within the framework of new knowledge gained

The design of the welded bridge structure Jozef Zucha 4.A

My project is based on the problem of bridge constructions, which are a problem mainly in
villages and places where there is not enough money to repair or build new bridges.

| modeled the bridge in the Solid Edge program, where | also used normalized parts (which
worked out for me in the calculations) in the program.

Next, | calculated the welds and used them on the assembly via the welding assembly
function. Finally, | created a simulation to find out if the bridge is suitable.

Additionally, | printed the assembly on a 3D printer and welded part of the bridge from
profiles.
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Application of 3D printing in the implementation of student projects within the framework of new knowledge gained

The design of the welded bridge structure Jozef Zucha 4.A
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1 Velke ozubené koleso 7 Vymedzovaci krizok 13 vymedzovaci kriZok 3 19 Skrutka M5
D ife re n c i él 2 Satelitné ozubené koleso 8 Vymedzovaci kriizok 2 14 Doska 20 Podlozka M5
. 3 Unasac 9 Vystupny hriadel 15 Capicka 21 Matica M5
Patrik Safar 4.A 4 Hriadel na vstupe 10 Stojan 16 Skrutka M4 22 Nastavovacia skrutka M5
5 Paka 11 Vystupny hriadel 2 17 PodloZka M4 23 Vstupné ozubené koleso
6 Cap na satelitoch 12 Krit na vystupnych hriadeloch 18 Matica M4 24 Planétové ozubené koleso
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Diferential as a educational item

« My task was to build a differential as a
educational item. | built a conical differential
which is most often used in cars.

» The differential allows us to split the
revolutions between the right and left drive
wheels on the car's drive axle.

* One of the basic parts of the differential
are bevel gears with straight teeth. There are
planetary gears, satellite gears, disc gear and
input gear on differentials.

» To model the assembly, | used graphic
systems, specifically the SolidEdge2022
program.
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1 Disk gear 7 Ring 13 Ring 3 19 Screw M5
leerentlal 2 Satellite gear 8 Ring 2 14 Board 20 Ring M5
3 Differential carrier 9 Output shaft 15 Cap 21 Nut M5
Patrik Safar 4.A 4 Input shaft 10 Stand 16 Screw M4 22 Adjustment screw M5
5 Lever 11 Output shaft 2 17 Ring M4 23 Input gear
6 Pin under satellite gear 12 Cover on output shafts 18 Nut M4 24 Planet gears
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FRAKTALNY ZVERAK JURAJ MACAK 4.A

« Navrh fraktalneho zveraka rieSi upinanie
tvarovo zlozitejSich suciastko ako su napriklad
noznice, utahovacie hluce

« Zverak pracuje na principe fraktalnych Cefusti,
ktoré sa obopinaju okolo suciastky v smere
najmensieho odporu,

* medzi najvacsie vyhody patri schopnost
upnutia velkeho mnozstva tvarovo zlozitych
suciastok,

* bude sluzit ako u¢ebna pomdcka na hodinach
strojarskej konstrukcie a v skolskych dielfiach,

* pri vyhotoveni som pouzival programy Solid
Edge 2022, Sinutrain a KeyShot Render
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FRAKTALNY ZVERAK JURAJ MACAK 4.A

1 Dosia 3  Ordakleluste 17 Vymedoene -prave 25 Lodshko 60622
2 Koncovétels - prave 10 Calst A1 18 Vymeczene - lave 26 LoMsko LMS SUU
3 Koncowd tels - Tivé 11 Cahewt A2 19 Fowow ok 27 Sketka M3x10
4 ProBus pre kencovd b 12 Colest B1 20 Rotka 28 MaicadD

5 Stredné wlo 13 Canst B2 21 Prothus iithy 29 Skeutha MIm0
6 Frothus pre strednd o 14 CelwstC1 22 Vedacant 30 Shutka MIx2)
7 Fodolia ne obtobky - pravd 15 Constc2 23 Zadovdbe TIBR2 31 Sheutha MIdiG
8 Fodioda na obobky - Tavi 16 CanstD 24 Paxde 32 Skt M8
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FRAKTALNY ZVERAK JURAJ MACAK 4.A

Doska vyrabana na CNC fréze CNC program vytvoreni v programe Sinutrain
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Poznamka: Termin fraktal pouzil po prvykrat
matematik Benoit Mandelbrot v roku 1975. Toto
slovo pochadza z latinského fractus — rozbity.



https://sk.wikipedia.org/wiki/Beno%C3%AEt_Mandelbrot
https://sk.wikipedia.org/wiki/1975
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MALTEZKY KRiZ Maros$ Sedik 4.A

* projekt pozostava z dvoch zostav maltézskeho mechanizmu -
vnutorného a vonkajsieho.

* sU to mechanizmy na transformaciu pohybu,

* premienaju suvisly rotacny pohyb na prerusovanu rotaciu,

 hlavnymi Castami oboch mechanizmov su krizové kotuCe -
maltézky kriz a unasace.

 modelované v CAD systéme Solid Edge
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MALTEZKY KRiZ Maros Sedik 4.A

Graficky navrh v programe Solid Edge
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MALTEZKY KRiZ

Maros$ Sedik 4.A
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Vykresova dokumentacia vytvorena v programe Solid Edge
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Magneticky prevod Daniel Kotrha 4.A

- projekt je zamerany na navrh a vyrobu magnetického prevodu ktory sa
pouziva napraklad v lodnych pohonoch

- grafické modely suciastok boli vytvorené v programe Solid Edge

- magneticky prevod bol vytvoreny za pomoci FDM technoldgii

- Aby vznikol prevodovy pomer krutiaci moment a otacky su prenasané z

hnacieho Clena na hnany pomocou kovovych segmentov

- prevod bude sluzit ako u€ebna pombcka
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Magneticky prevod Daniel Kotrha 4.A
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Ohybacéka drétu  Simon Stano 4.A

* Prdaca spociva z navrhu a zhotovenia ohybacky drotu

* Prdaca je urCena na tvarovanie drotu s priemerom 2mm do réznych tvarov
— napriklad: kocka, hviezda,... .

* Ohybacka drétu sa sklada z drevenych dielov, rurok z mosadze a tvarovo
zlozitych suciastok vytlacenych z PLA, ktoré su spojené pomocou
skrutiek a matic.

* Aby ndm ohybacka fungovala museli sme k nej pripevnit servomotor a tri
krokové motory, ktoré su pripojené k arduinu. Do arduina sme vlozili
program vytvoreny v programe arduino IDE. NaS program je uréeny pre
ohybanie drbétu do tvaru hviezdy.

* Na vytvorenie modelov a vykresov jednotlivych ¢asti som pouzil graficky
program Solid Edge.
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Ohybaéka drotu  Simon Stario 4.A
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Ohybacka drétu Simon Stario 4.A

Skladanie zostavy
Assembling the
lineup
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DRZIAK PRE KAMERU
Martin MARGETIAK 4.A

Tento projekt bol zamerany na zlepSenie vyucovania na skole

 cielom bolo navrhnut drziak na kameru

* tento drziak by umoznil natacat videa cCinnosti obrabacich strojov ktoré by
boli nasledné prezentované v triedach ako ukazka ziakom

e v navrhu boli vyuZité kibové mechanizmy, oto¢né mechanizmy a prilnavost
magnetov

* drziak je rozoberatelny, da sa jednoducho upravovit, prisposobit, polohovat

e  prinavrhu bol vyuzity program Solid Edge 2022 a pre pripravu 3D tlace Prusa
slicer

*  naplinou mojej prace bolo taktiez zvolit vhodny materidl a technoldgiu tlace —
zvolil som PLA, vhodné by boli aj napriklad kovové materialy, ale 3D tlaciaren
pre tento typ tlace je zatial pre nas nedostupna
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DRZIAK PRE KAMERU
Martin MARGETIAK 4.A

Podstava

Maly kib 0°

velky kib s0°
spodny otoény kib
vrchny otoény kib
velky kib 0°
Adapter

Matica M3
Skrutka M5
Mastavovacia skrutka M4
Magnet

Skrutka M4
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