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Introduction

“*Scientists study the world as it is;
engineers create the world that has never been.”
Theodore von Karman

Ind|V|duaI creation can be a particular engineering
design, machme product, etc.



CAETS Findings and Recommendations (briefly) .

1. To prepare the students to deal with
technological development and to contribute to
the conditions of social welfare

2 globallzatlon and pervasive use of Information

«««««



CAETS Findings and Recommendations (briefly) .

6. the resources, time and rewards to faculty for
~engaging in innovative engineering education
practices.

el Ele- Long Learnlng account for the globalization
= to national interests and values as



The role of laboratory experience




Lab experience in engineering education .

Retention
Rate
-
[ecture 5%
Reading \ 10%

/ Audio-Visual \ 20%

Demonstration \ 30%
Discussion Group \ 50%
Qactice by DoiQ\ 75%
Teach Others / Immediate Use \ \ 00%
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Laboratories in Engineering Education

The role of labs:

e to test conceptual knowledge
» to work collaboratively

to interact with equipment
to | ﬁarrn,,,__b\ trial and error
nalysns on student’s own




Remote laboratories

The need for remote laboratories

« Rapid development of technologies requires permanent
transformation of educational programs.

Since laboratory experience has always had a central role in
engineering programs, permanent modernization of the laboratory

ity )




Laboratories in Engineering Education

The role of REMOTE labs:

« atele-presence in the laboratory
e to perform experiments on real equipment
e to collaborate
to learn by trial and error
) pel analysis on real experimental data




Implementation - concept

Distance
Learning

CSCL: Computer Supported
Collaborative Learning

CSL: Computer Assisted
Instruction

CRL: Collaborative Remote
Laboratories




Implementation - concept




Implementation - concept

Measuring

card




Some of the existing remote labs

e Labicom

 Netlab, Uni. of South Australia

e Labshare

o Labster

e MIT iCampus iLabs

« Remote Labs, Uni. of Tech. Sydney

Remotely controlled lab, Palacky Uni. of Olomouc
~_iLabs, Uni. of Queensland
 iSES internet School Experiment System

G

~ LiLa project - Library of Labs




As an example:

- LASTED.NET ,
Leonardo da Vinci project

i
i



LASerTechnologyEDucation.NET .

The field of laser technology is characterised by rapid advances

a constant challenge for the educational institutions

Laser laboratories usually contain rather expensive equipment , they
are dlspersed throughout of Europe




Consortium of LASTED.net

¥ Consortium

There are 12 partners involved in the LASTED.net
project and the partners are presented in the
following order.

= University of Ljubljana, Department of
Optodynamics and Laser Applications,

Ljubljana , Slovenia

* ARGELAS, The Austrian Laser Association, Vienna,
Austria

= Vienna University of Technology, Institute for
Forming and High Power Laser Technology, Vienna,
Austria

» Frederick Institute of Technology, Nicosia, Cyprus
» Technical University of Berlin, Optical Institute,
Berlin, Germany

* Department of Physics and Chemistry, University of Southern Denmark, Odense, Denmark

» UPM Laser Centre, Polytechnical University of Madrid, Madrid, Spain

s Lasers, Plasmas and Photonic Processing Laboratory, Mediterranean University, Marseille,
France

= University of Malta, Department of Metallurgy and Materials Engineering, Msida MSD 06,
Malta

« Division of Manufacturing Systems Engineering Lulea University of Technology, Luled, Sweden
s |LPKF Laser & elektronika d.o.o, Kranj, Slovenia

= Abington Consultants, Cambridge, UK




LASTED.net

A M

Laser Technology

e

S

Yr Welcome to LASTED.net !

Edweation and Culture

Leonardo da Vinci

LASTED.net "Laser Technology Educational Network” is & project concemning Remote Intermet

Experiments supported by the Leonardo da Vinci Programme.

The general objective of the project is to improve the accessibility of training and widening the
scope of specialised vocational training that can be offered and to exchange experiences

regarding training programmes to deduce best practise.

Specifically the aim is, to develop and implement remote accessibility of the laser training
centres in Slovenia (Ljubljana), Spain (Madrid), France (Marseille), Germany (Berlin), Austria

(Vienna) and a laboratory in Denmark (Odense)

Laboratories can be booked on-line on www.lasted.org

E‘\ E\
Laboratory at Vienna
Type of Experirent

—_— N 1 »

Welcome to
LASTED.net.
_ Please select the -
. laboratory and
type of experiment
desired by clicking
the respective
monitor.

—

Laboratory at Lpbljana
Type of Experiment

Laboratory at Odense
Type of Experiment

Lahoratony at hiadnd
Type of Expenirent

a_n-\..

Lahoratory at Betin
Type of Expetiment

v_-.\

Lahoratory at arseille

Type of Expeniment




Implementation (LASTED.net)
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Laser forming — case study

(De)focused Nd:Yag laser beam

Deformation “SMeasurement of

the surface profile

Scanning path Sample Clamped end



Remote lab in Lj. — on-line instructions

LASER FORMING

. How to start experument
. Theory

1
2
3. Description of the expenimental setup
4. User interface

Sample video of laser forming.

How to start experiment

~ Fust: Proceed to the reservations web site to apply for a tune slot
(laboratory staff will prepare experiment . run Nd:YAG laser. samples. )

Than:

1) Ensure that vou have installed LabView RunTune engine ver 7.0!
You can download it here or at National instruments .

2) Use Microsoft Infernet Explorer version at least 5.0

3) Visual inspection of the experiment is available by [P camera.
Camera username 1s: Guest; Password 15 guest.

It 15 recommended to observe camera onl a separate monitor.

4) Run the Experiment.

If vou don't get conirol over the experiment.

right click on the front panel and select Request Control of VI

Requi
Aelease Comtrallaf YT

Show Last Message
SUFESEl  Show Gontrol Time Remaining
Clase Fanel

If OK. vou get message Control granted.

afile of the work-piece surface

Control granted

5) Durning experiment. on-lme contact with the laboratory staff 1s recommended (Skvpe chat).




Laser forming — experimental setup

Diode pumped Nd:YAG laser (Photon Energy DL8 Aries 1)

Thin metallic sheet samples

IP camera
for visual
inspection

Translation stages

Laser triangulation sensor monitors the process outcome




Laser forming — remote control

1. step: SELECT WORK-PIECE . 0

2. step: START EXPERIMENT

Stop experiment | STOP

3. step:

Move work-piece to the start (xy) position!
Start position is at crossing of the red and white line.

x(mm) work-piece

Measurement Processing + step:

1) Set-up starting point for the processing movement (3. step)!

20-= Move laser along y axis for *} 2500  mm, with SPEC‘_{' 1.00 (mm/s)

15 Repeat this movement - H 4 times,

»
] I 1 1 I 1 I 1 1 1

5 10 15 20 25 30 35 40 45 50 y(mm)
Move

iwhiai

=

Measurement position

Processing direction

START LASER PROCESSING
[

':':Request Control of VI )

Show Last Message

Tab Control




Laser forming — deformation measurement

1. step: SELECT WORK-PIECE ' 0

2. step: START EXPERIMENT Stop experiment
Measurement ‘ Processing # step:

3. step:

Move work-piece to the start (xy) position!

2 i |
Start position is at crossing of the red and white line. $:3)=14p rosmbewement post o). step)t

4.2) Measure 2D profile!

work-piece f .3) Save profile!

file path

C .‘)) %F::\Sdm;ﬂd XYZ

: »
I 1 1 1
35 40 45 50 y(mm)
: Mow
——— Measurement position el

Processing direction

. . .
-12.5 -10.0 75 50 25 0.0 25 50 75

i i I i
10,0 125 150 17.5




Laser forming — visual IP camera

AXIS 207MW Network Camera Live Yiew | Setup | Help

MmN BN i s

Wideao forrmat

I Motion JPEG vI

engineering




Possible solution:

Technology EducationNetwork

« Cooperation among several engineering universities

» Each participating member provides a part of
infrastructure for remote laboratory exercises
nts of all participating universities are given access
1 experiment cilities i ;




TEN - Technoloy Education Networks |

* Interconnect educational institutions and industry

 Reflect the increasing automation and computer-
controlled production

 Reduce the financial and organizational burden

Improve quality of labs through the ability to pool

development resources when labs are shared across

i

o
i

sical constraint
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