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VACIDE - Vocational Action Competence in Digital Environments
2nd Transnational Project Meeting
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Project
Mentors 3D printing

* |gor Hanc * Matej Praprotnik

e Alojz Zupancic * |ztok Joze Basaj

* Aleksander Kustec CNC programming & manufacturing
Students * PrimuZ Sturm

* Luka Flego * Matjaz Luznar

* Aljaz Pivk Coordination, planning, purchasing

Matic Jovanovic
Matej Meglic
Miha Prezelj
Urban Tratnik
Urban Verbic

* |van Strukel]

04.-05.11.2020 1st project meeting - online hosted by VHS-Bildungswerk



Kofinanziert durch das = S0LSKI $ CENTER
Programm Erasmuss
der Europaischen Union eumcultura. dkoria LOKA

Design review

Original design in FreeCAD

* Including STL files for 3D printing
Transfer of design to Creo 5.0

* Using STEP files
* Design review:

* At least 30 % of all parts must be
machined!

* To find out how others approached of

making and assembling a robot!
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Design and redesign of robot

e Research how others approached of making and assembling a robot
* Inspected where everything could get into trouble

e Design for manufacturing and assembly?
* How to make parts? Printing, turning, milling ...

* How to put parts together?
* Would they fit?
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Redesign of robot

e 3D printed parts (red):
* PLA

* Machined parts (grey)

e Aluminium

PROJECT VACIDE ROBOT THOR
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Drawings
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1 2 3 L 5 5 6
Nr. | Pcs. | Unit |Part name Material Part nr./standard Note
6 2z Ball Bearing 625 27
51 X X X
1 Optical Sensor X X X
3 1 Fan 40x40 x X X
2 1% Nut M3 - DIN 934 - 8 8 X X
16 Bolt M3x8 - DIN 912 - 88 88 X X
0 3 Bolt M3x6 - DIN 912 - 88 88 X X
9 3 Bolt M3x25 - DIN 912 - 88 88 X X
Bl & Bolt M3x16 - DIN 912 - 88 8.8 X X
1oe Bolt M3x1Z - DIN 912 - 88 8.8 X X
6 1 ARTL BEARING RING Als061 X X
5 1 ART3 PULLEY X X X
ko1 ART3 BODY X X X
3 1 ART23 OPTODISK X X X
z| 2 625 ZZ Bearing Fix Through X X X
1 1 AXIS 128 MM X X X
[ElE) X

PROJECT VACIDE ROBOT THOR
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Bill of Materials

 Make or Buy?

* Make:
* 3D printed parts,
* Machined parts

* Buy:
* Bearings
e Fasteners (bolts, nuts

)

e Electric motors
* Wires, sensors ...

e Controller
components

31. maj 2021
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No. Component name

<o

Quantity make/buy provider Costs

PROJECT VACIDE ROBOT THOR

50 |Optocoupler Sensor PCBs 4 PP VHS BW 0.88 €
51 |Metters of wire Sensor PCBs 3 PP VHS BW 55.50€
353.46 €

8
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* Finding raw materials
* Filaments,
* Al profiles

* Purchasing components:
* EU or world wide
* Finding matching parts

e Searching for pulleys and belts in EU
* Checking the length

31. maj 2021 PROJECT VACIDE ROBOT THOR
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Overview of 3D Printing Models:

 Selection of filament: PLA
 Possibilities of using other materials (ABS, ACE)

* Material consumption estimates

e Overview of printing settings:
* Temperature,
* Speed,
* Wall thickness,
e Consumption of filament

31. maj 2021 PROJECT VACIDE ROBOT THOR
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3D Print
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3D Print

B
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3D Print

3D printing process:

* 3D modelling in Creo,

* Preparing STL files

* Creating G code for printer

* Transfering G code to printer

PROJECT VACIDE ROBOT THOR
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Production of
aluminium pieces

Manufacturing process:
* Preparing workpieces

* Processing with classical machines:

* turning,
*  milling,
* Dirilling
* CNC machining:
*  Modelling,
* CNC programming,
*  Machining.

May 31, 2021 PROJECT VACIDE ROBOT THOR 14
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Production of aluminium pieces

31. maj 2021 PROJECT VACIDE ROBOT THOR 15
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Production of aluminum pieces

31. maj 2021 PROJECT VACIDE ROBOT THOR
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Production of aluminum pieces

31. maj 2021 PROJECT VACIDE ROBOT THOR
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Assembling the robot

* Approx. 90 % of all parts is finished

* Some smaller parts are still in production
* To be finished by the end of May

* Wireing of EM and sensors is completed

* Most of the subbasemblies have been (pre) assembled/tested for fit
* We revised and modified some part for better fit
* Have to pay attention to warpage and shrinkage of 3D printed parts



. » [ ]
- Kofinanziert durch das a S0LSKI %cemen EBIFO
Programm Erasmus+ et
der Europaischen Union eurocultura fnoris Lona E—

Assembling the robot

31. maj 2021 PROJECT VACIDE ROBOT THOR
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Manufacturing and
assembly
Instructions

First draft of instructions:

» Description of mfg process/operation

* List of machines and tools used in operation,
* Working procedure,

* Measuring procedure
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Postopek izdelave poz. 1:

\rsta naloge : Koda naloge: Crina Koda,/ QF koda delovne operacije
Struienje Art40ptodisk MNaziv/ime nologe:

Kolitina: (novedi 5t. Kosov) : 1 Art40ptodisk

Material: Al 6060 Risba: (Stevilka risbe): ART2B0DYACOVER1

Usmeritve za delo:

Operacija:
o Strufenje ploite na CNC struZnici
o Rezkanje ploffe na CNC rezkalnem stroju
Pripomodki:
CMC struZnica z gnanim orodjem
Struininoi
CMC Reazkalni straj
Svedri
Nawvojni svedri
Frezalo
Pomifno meriloe
Obdelovanec:
o Surovec: fi 122*5 (1)
o Faznarisha
Priprava:
o lzdelava CNC programa (sinumeric 840d)
o Pregled tehnologije obdelave na stroju in priprava crodja za obdelavo z vstavljanjem v
zalogovnik orodij na stroju.
Opis postopka:
Vpenjanje obdelovanca v strufno glavoe
Programiranje, generiranje CMC kode inizvedba simulacije obdelav
Poravnava
Strufenje notranje luknje
Ponovno vpenjanje kosa
Strufenje zunanje oblike
Vpenjanje v CNC rezkalni stroj
Pred vrtanje lukenj
Wrtanje luken]
Obdelava utorov
Vrezovanje navoja
Merjenje
o Merjenje pramera luken]
o Merjenje globine lukenj
Risba

000D ooDo
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Project summary

What was OK? Not so OK?

* First student project in  COVID19

vocational college. e Occasional work overload of

* Great cooperation and participants

enthusiasm of students * Production planning — workshop

* Good cooperation between occupancy
college and middle school
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What is next?

* Assembling and testing of the robot
* With VHS

* Working instructions for students:
* 3D models,
* Drawings,
* Operations instructions,

e Didactic material:
e Manual for teachers

04.-05.11.2020 1st project meeting - online hosted by VHS-Bildungswerk 22
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