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MULTIPLIER EVENT on Experiencing of e-dearning platform for bio-mechatronics | . : : | |
organized by BIZZCOM s r.o. company, Slovakia

— Event agenda- 131" of September 2023

| Seasion 1 — EMERALD eleaming platform for bio-mechatronics Session 2 — Experiencing the — EMERALD e-learning platform for bio-mechatronics [ VR | AR | MR experience
2:30 | Registration of participants to the Multiplier Event 12:00 | Opening of the session and organizing aspects related to the EMERALD e-learning platform for bio-mechatronics
300 | Opening and Welcome ceremony: Branislav Rabara — Director of BEEZCOM s.r.o. company (Slovakia) EXpenencing ! dMI:'II'Ig in groups “Iﬂl"tll'l IEH!I'I.H.]T —BIZZCOM I5|D'H'.ahﬂ]
915 | EMERALD project overall presentation — progress, actions, KPls, perspectives | details about the event — 12:15| Experiencing the wirtual reoms of the EMERALD e-leaming platform for bic-mechatronics (testing on the

Associate Prof. Rizvan Picurar (Technical University of Cluj-Napoca, Romania) computer) | Experiencing of VR applications using VR googles | Experiencing AR applications using tablets
9:30 | EMERALD main concept of the EMERALD e-earning platform for bio-mechatronics - Associate Prof. Razvan Picurar leollection of feedbacks [all partners + participants to the Multiplier Event)

(Technical University of Cluj Napoca, Romania) 13-15| Conclusions about the experiencing of the EMERALD e-learning platform for bic-mechatronics and discussions
9:45 | EMERALD — e-leaming platform for bic-mechatronics — presenting of CAD [ CAE virtual laboratory room e-learning related to feedbacks faspects that are still necessary to be improved in the e-learning platform ! round table

facilities - [Associate Prof. Rizvan Pacurar — Technical University of Cluj-Mapoca - Romania) discussions (Martin Zelenay — BIZZCOM {Slovakia)
10:15 | EMERALD — e-leaming platform for bio-mechatronics — presenting of 3D scanning and 3D printing virtual laboratory 13:45 | Comments and discussions on the possibility of joining different projects | consortium [/ EU Metworks

rooms e-learning facilities - [Associate Prof. Filip Gorski — Poznan University of Technology - Poland) - Branislaw Rabara — Director of BEZCOM s.r.o. company |Slovakia)
10:30 | EMERALD — e-learning platform for bio-mechatronics — presenting of Testing and Materials characteristics virtual 14:15 | Closing words § ending of Multiplier Event

laboratory room e-learning facilities - (Associate Prof. Diana B3ild — University Politehnica Bucharest - Romania)
10:45 | EMERALD — e-leaming platform for bio-mechatronics — presenting of Sensoring, Programming and Assembling wirtual 14:30 | Lunch break

T Paaland sk, S NIR B iroaree bal =T [T ey o ML Ty —

laboratory rooms e-learning facilities - (Prof. Filippo Sanfilippo — University of Agder - Norway)

411:00 | EMERALD — eleaming platform for bio-mechatronics — presenting of VR | AR virtual laboratory room e-learning
facilities - (Martin Zelenay — BIZZCOM - Slovakia)

11:13 | Conclusions about the content and future perspectives on improving the use of the EMERALD - e-learning platform for
bio-mechatronics/! realizing of bio-mechatronics systems to support people with special needs (amputated arms)
{Technical University of Cluj-Napoca, Romania)

11:30 | Coffee break | Press conference
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EMERALD — e-learning platform for bio-mechatronics — presenting of CAD / CAE virtual laboratory room e-learning facilities

TUCN
Iceland I}d:lj

European Network For 3D Printing

Liechtenstein (¢ Biomimetic Mechatronic Systems
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HOME PROJECT REPORTS DISSEMIMATION INTELLECTUAL QUTPUTS EVENTS PARTMERS VIRTUAL LABS CONTACT

EMERALD E-LEARNING VIRTUAL LABORATORY PLATFORM
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HOME PROJECT REPORTS DISSEMINATION INTELLECTUAL QUTPUTS EVENTS PARTNERS VIRTUAL LABS CONTACT

Please click on the tooltips on the diagram bellow to virtually visit our laboratories.

For a better understanding of the EMERALD e-learning virtual laboratory platform, which includes 3D scanning, CAD,
CAE, testing and material characterization, 3D printing, sensorizing, assembly, programming, AR & VR, it is advisable
to access the virtual laboratories by following the steps that are outlined in the diagram given below. By following the
steps in the indicated order, this will lead to a more comprehensive understanding of the logical process involved in
conceiving and developing of new biomimetic mechatronic systems to be realized utilizing 3D printing technologies.
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EMERALD VIRTUAL E-LEARNING PLATFORM - TUCN UNIVERSITY LABORATORIES

Faculty of Industrial Engineering,
Robotics and Production Management|
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CAD / CAE LABORATORY CAD STEPS

I — \

f the EMERALD project

% \
consists in providing teaching resources and h--‘. \'oduleq Summan.

coming from the Higher Education on thf El’l ER;\ I..n E‘hﬂﬂk
institutions and are interested in getting 1
Nl relevant knowledge, skills and competences |!

in the field of 3D pri 1 methods

Step 3_CAD

Topologs, . and pe

optimization of C &0 Stepz._('AD ; s
- |

CAD toolkit

P o DES" *IFTION i Mo Y g
- Computer .hbed Design of | : i 3 ;
CAD Laboratories A0 ,.,L. tiemt-specific devic L """'—-_.._

instructions for students

|-

CAD library
of the moded

Info about CAD laboratory 2
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CAD STEPS

Iceland P[Dj

Liechtenstein
Norway grants

‘Working together for a green, competitive and inclusive Europe

""'---..____\ Modules Summary

on the EMERALD e-book

PARAMETERS

EMERALD

The Education, Scholarships, Apprenticeships and Youth
Entrepreneurship

EUROPEAN NETWORK FOR 3D PRINTING OF BIOMIMETIC
MECHATRONIC SYSTEMS

MODULE 1 - CAD

CAD MODEL
STRUCTURE
(TOPOLOGY)

Topolog Figure 3.5 Basic ideas of intelligent CAD models [Gérski 2021]

EMERALD_CAD module

L Lo zaton o

DES" *IFTION

A Compuater . ded Design of
CAD Laboratories A printed paticat-specific devic
instructions for students;

T

closed mesh

offset

parametric model
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CAD STEPS r

ew Step 3_CAD
S Step 2 CAD
me-H European Network For 30 Printing
Mormay i~ 0f Biomimetic Mechatronic 5!.!'5-[9."!'!5
Computer Aided Design of . . . |
3D printed patient-specific devices S o oo

"i-lrui/.il.‘-'-:: ol (

IR SR S
Camapater Abded Desigm of

O Pe U

1celand % European Network For 3D Printing Filip GORSKI
Liechtenstein H B
Norwayrans  Of Biomimetic Mechatronic Systems CAD of 3D printed patient-specific devices [ LA, = bl mm

In completion to the Computer Aided Design (CAD), but inter-correlated to this topic it is important to
DESIGN TABLES = EXAMPLES comprise that through the Topological optimization, a topic that it is in frend nowadays, there are some
benefits in relation to the designing of bio-mechatronic systems (like robotic arms, orthoses, prostheses, etc.).
Topology optimization is a structural optimization technique that it is utilized in various medical applications,
particularly in the realm of bio-mechatronic systems. It involves optimizing the disiribution of material within a

product to meet specific performance requirements, ensuring that it efficiently withstands loads and
deformations under defined boundary conditions. CAD (Computer-Aided Design) is employed to create an
initial product model, while the primary objective of topology optimization is to eliminate material in areas of
the product that do not significantly bear loads or deformations, optimizing its functionality

Few of the most used programs: Next-generation Design & Engineering Software (nfopology.com/topology-
optimization-software/ ), Altair OptiStruct™ (www.altair. com/oplistruct/).
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- ; © ~»
CA D ST E PS 102 CAD EMERALD 1o ==ty Vizioneaza..  Trimite

EMERALD

The Education, Scholarships, Apprentieships and Youth
hip

EMERALD

\ : )
""""--—-_____‘__ - Modules Summary
The et el ootk nd Yot

\ on the EMERALD e-book g sy
1 _""‘—--_.________' | LAY NTWO 08 10 RATHG O BOMMMETX

| CAD

LABORATORIES

INSTRUCTIONS

|
Step 3_CAD !

Date ofDlvery  Janaary

Tilp GOWSKI, Nauis WIERZBICKA, \isglaiens
Asthons ZUKOWSKA, Deminik RYBARCZVK.

> TUCN > CAD Libraryfor3Dmod... ~ &

'.ll I i

C O I'\, | 2
AD toolkit Step 4_CAD . Step 2 CAD .
- . — - - Lir

CAD Lecture

DES" *IFTHON
b . = Computer . ded Design of
CAD Laboratories 3D primted patient-specific devices|
instructions for students

Tip - || Persoane - || Modificatla ~ | o Youlube °2
J A / LJa

Dosare . X .
eveloping of a modular prosthesis, engineered with

with specialized designs for cycling activities. The

EMERALD_CAD instructions for students and professors

B  Product! - mechani.. B  Product? - wrist ha...

drive.goog

Fisiere

Bl CAD models Produ.. : E CAD models Produ...
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EMERALD Inte rrl.llmn.:l.l ‘E-Lu'nrrr:.-r School EMERALLD lndcrmational Summmer School

k. | kg

students applications

2023 info

Presentations ofsStudents applications during the Summers Schools from 2022 and 2023

. drive google.com/driveffolders... —
{selection)
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EUROPEAN NETWORK FOR 3D PRINTING OF BIOMIMETIC
MECHATRONIC SYSTEMS

MODULE 2 - CAE

I;' v
e CAE lecture ' J /

ik i
CAE Webinar Y
|nstruttions for students | A

. \L toolkit | ; [ ﬁ

.‘ S o CAE Laboratories
; Instructions for students

\ Presentation

@®

ep 3 CAE CAE module_EMERALD
f ° By attending the CAE lecture, the g 7 souowones v - a -
o method in the design of medical de
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O
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RRRRT . RELE | ,
AR RN \\ 15“"':-.,27?‘."5., 180 “RREE CAE STEPS
Step 1| CAE ‘\ \ AU e |

11111 | ICAE lecture | | '

\'\\ Presentation

| £ 102 CAE Toolkit i o »

Vizioneaza.. Trimite

EMERALD

The Education, Scholarships, Apprenticeships and Youth
Entrepreneurship
EUROPEAN HETWORK FOR 3D PRINTING OF BIOMIMETIC

MICHATRONIC SYSTEMS
E-toolkit = Computer Aided Engineering
(CAE)

Enropean neework for AD printing of bsesinsetic
e

Project Thle | sechatronkc 1vems

2-COP-SY

102 - E-voollcit for trac ki prarpoies, baaks kanew idige
about realisiag biemimeei mechatioas 13 ibms

Outpst

CAE Library

[;
Meduk I{f:llwtrr Abded Engineering
AE)

Date ofDelivery Jahy 1ot
Authors Dan-Seria COMSA, TUCN

Fimal (Jamuary 16, 3035

Bl FEAInventor pro... i M FEA prosthesis_I... B Prosthesis.stp

} ‘D 0:00/ 3:10 . . ¢ YouTube []

EMERALD CAE_toolkit

The provided description in the toolkit manual concerning the computer-aided engineering (CAE) analysis,
specifically using SolidWorks Simulation was oriented on the analysis of upper-limb prosthesis that has been
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'f_ F\I Laboratones

CAE STEPS

Practical Laboratory — calculations of hand prosthesis using Inventor and
finite element analysis

European network for 3D printing of biomimetic
mechatronic systems

i R

( -tl:. ‘h"i ehinar
mstmttmns fur smdents |ﬁ

1.1 Aim ofthe exercise

Your task is to realize a simple Finite Element Method calculation of the bicycle

prosthesis you designed in part A. It will be a static load on a part constrained in the internal

surface of the open prosthetic socket, as shown in the illustration below. The load will

CAE laboratory simulate leaning on a bicycle handlebar while riding.
instructions

¥
constrained surface

Ste S for CAI! Simulation By defahlt, it is assumed that the calculations will be realized in Autodesk Inventor
p Professional and the detailed instructions are suited to that software. However, any FEA

software may be used here — Solidworks Simulation, CATIA GSE module, ANSYS, COMSOL,

Example of report that can be found on the library of work done by students
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ADDITIONAL RESOURCES ON 3D PRINTING PROVIDED BY TUCN

|

Step 7. Teleporting to TUCN F @
| | 3D printing laboratory

uuuuu

European Network For 3D Printing
Of Biomimetic Mechatronic Systems

3D Printing and Rapid Tooling

Methods for Medical Applications
Assoc. Prof.dr.eng. Razvan Pacurar

Department of Manufacturing Engineering,

Faculty of Industrial Engineering, Robotics & Production
Management,Technical University of Cluj-Napoca, Romania

© @ =un bi=com
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Good practice examples realized by the students using the
EMERALD 3D printing resources of virtual laboratory of the e-
learning platform

B0 Presentation_gro.. BB Presentation gro.. B Presentation gro.. 3 B Presentation gro.. i
ot Biomir echatronic Systerms 0f Blomametic Mechatrenic System
i ‘designing hand orthosis Proiect: Openwc rk
\ . : : ot Aesthetics wrist hand orthosis Salamander orthosi:
3D printed -

Tutorial
3D Printing laboratory

hand orthoris ~ :

. @ — ——

B Presentation_gro.. i

summer school 2022

3-D Printing Orthosis 3D Printing Laboratory
-Innovation for a better lifi
AR
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process in order to decrease the time of printing and the need of
support material. The expert helped us to find the best one

|
L
v
w T — ,
Jicpemens @i ViAuzzr bizcorn
fj:.::n_fm European Network For 3D Printing
Norway grants

Of Biomimetic Mechatronic Systems

Adaptability

We cut the orthosis into two symmetrical, vertical parts to be easier to be
put on the hand

The orthosis was made of PLA and has a weight of only 113.6 grams
-

Ui Y
i'i = e & ViAzs bi-comn

{lb o i
doslemut (1 European Network For 3D Printing tostand 0+ European Network For 3D Printing
Norway grants Of Biomimetic Mechatronic Systems Harway gan

Then we tried to put the model in the best position for the printing

Of Biomimetic Mechatronic Systems
B Innovation for a better life

» Soves time, allows more flexible working

% Saves time and money (especially for
repeats)

% Involves the patient in design, improves
oesthetics

B
@ 3D PRINTING

Strasasys F170 Layer Height: 0.3 mm
Wall Thickness: 132 mm
Infill Censity: 10%

ABS - ASA ( Light

Grey)
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CONCLUSIONS

As one may notice concerning the CAE virtual laboratory of the EMERALD e-learning platform , teaching resources that have
been provided by the EMERALD consortium aims not just to provide the users (students) only the basics and theoretical
knowledge about CAE analyses following CAD step, but aims to stimulate them through the provided laboratory educational
resources (toolkit laboratory, CAE instructions, tutorials, videos, CAE library, etc.) to get practically involved in performing the
CAE analyses of specific bio-mechatronic components (like orthoses or prostheses) for people with amputated arms that have
been realized in the previous step by CAD, with the main aim of understanding how a CAD variant and one type of material
(among more that can be selected) can be validated in the end in concordance with the functionality /mechanical
characteristics of the realized parts. Laboratory toolkit and provided tutorials, as well as the instructional videos are highly
practical, providing the users step by step information data on how they have to do the CAE analyses of specific bio-
mechatronic components for people with amputated arms (like orthoses, prostheses), guiding in this way the users (students)
to go through the essential steps of a CAE analysis to be realized for specific models to be made of different types of materials
like ABS, PET-G or PLA by 3D printing, building on the knowledge acquired from the introductory courses.
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