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Effects of education and training on national,
organizational, and individual level

affected level

nation

organi-

zation

individual

sustainable economic
performance and growth

less waste in work competiveness

processes sustainable

economic success

greater flexibility

and efficiency of
labor force

more innovations

increased
individual
income
job satisfaction and thus better health
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Megatrends with crucial importance for
production and products

Conditions for production New requirements
How is produced? What is produced?

Scarcity of
resources

Globalization

/ Dynamic
/ product life-
( cycles

Learning

Mobility
society

technologies

y
i

/Digitalization
” Industrie 4.0

Risk of
instability

Quality of
Life
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Leaming facto_,w conc?Pt befween formal and

formal learning
| — — — - - —_——
| formal learning : | informal learning
planned | I * incidental
individual learning | | » learning through everyday
| - vertical (hierarchical) | embodied practices
knowledge » horizontal (segmented) knowledge

educational institutions

I_____|____

* non-educational settings

non-formallearning

I

I

| * planned with room for incidental learning

| » learning in social context / in groups

| « Knowledge is generated vertically and horizontally
| * no traditional educationsetting
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Didactic concepft of the learning factory

TRANSFER TO THE REAL
EXPERIENCE BY ENVIRONMENT
PRACTICAL APPLICATION

THEORETICAL

Knowledge transfer/ Group work / practical
exercise / simulation

information
Learning effect

Rate of recollection
after 3 weeks

Rate of recollection
after 3 months
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eaming and ¢ achmg cfo
1st wave of singlelearningfactories i 2nd LF wave i Networking & scientific
1988: CIM learningfactoryin Stuttgart i From 2005: i consideration
1994: The term ,learning factory” is used by ! Built-up of 1 2011-2017: IELF
Penn State University in the US ' local LF pre- 1 2013-2016: NIL
2000: Teaching factory concept in the US E dominantely in i 2014-2016: CIRP CWG
; Europe . From2017: IALF

- Learning factory / Lernfabrik = —Teaching factory

HRVATSKA KOMORA INZENJERA STROJARSTVA

G



6. MEDUNARODNI KONGRES DANI INZENJERA STROJARSTVA, VODICE 2019.

TU Darmstadt Learning Factory

Purpose* training for industry, educatvon research

Realistic Environment Real Products Educational Offers
- 500 m* space * Pneumatic cylinder Lean (15 existing workshops, 27 days of training)
« 2 machining lines with (entire value stream incl.
9 machine tqols production planning I —
» 2 assembly lines process)
« Cleaning and QA » Gear motor
« Shopfloor-Management (high-variant assembly) . ~
- Learning-cells .Industrie 4.0°
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Leaming Factory, TU Vienna
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* Product data
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s Technology &
production process
planning

s Manufacturing
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for assembly
= Assembly process
' Time management
s Manufacturing costs
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Leammg Factory TU Stuttgart
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Nl

ESB Logistics-Learning-Factory
Holistic Approach from Product to Factory Syt sl ang

ramp-up
I‘ E S B Assembly and intralogistics systems,

LOGISTIK-LERN-FABRIK _ |2z -|_ié‘;3 & FiXtU_l’ES_
- Design & Realization

Process
Design & Validation
Customization of
adaptable product
(high variance'

o L

= Integrated
eativity & Mctheds . Product and Process Systems and Interface
Competence for systematic ; :
; Planning and Design Competence
Idea & Innovation Mgmt.
Competence
Education Training Research Industry Projects

S TECHNISCHE |
@ESB [ % Fraunhofer
BUSINESS SCHOOL Rdni oot fTeieont AUSTRIA
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Leaming Factory FESB Split
%{%_%ﬂ Sveuciliste u Splitu

)l _K%ted_ra za industrijsko . Seminari (TPS and Lean Management, Lean Project
inzenjerstvo Management, KATA, Hoshin Kanri, Value Stream

Operativno stanje 2017/18 Mapping, Kaizen)

« 8znanstvenika (1 ERASMUS+ PhD student) » Kooperacija s industrijom (FEAL, Konéar Elektriéni
« 1laborant transformatori,...)

. Vige od 20 dana seminara « Novi moduli za trening Module (Design for Assembly)
. Obrazovano je vise od 50 zaposlenika + Inovativno pametno poduzeée (INSENT) — ijstrazivaéki

. Obrazovano je vise od 100 Studenata projekt, Hrvatska zaklada za znanost
. Network of Innovative Learning Factories NIL, DAAD

Project

Manufacturing Execution System (MES)
7 = e N

o s
] i

- Istrazivaéki i razvojni centar (Siemens PLM, VisTABLE,
3D skener i 3D printer)

* Inteligentna montazna linija s robotom

Znatajnije prezentacije 2017/18

. Prezentacije na konferencijama (Seul, Kairo, Patras,
Jeruzalem, Novi Sad, Izmir i dr.)

. 7th Conference on Green and Lean Production,
Zagreb, 2017

. 5" seminar Pametna proizvodnja, Split, 2018
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Learning Factory on FSRE

e The initiative of development of Learning Factory on
FSRE has started in January, 2018

e Project: “Increasing Competitiveness of Small and
Medium Enterprises through Creating Business
Associations and Establishing a Learning Factory”
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Leaming Factory on FSRE - partners

9 local metal and plastic companies, city of Siroki
Brijeg and Posusje municipality.
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Potetntial product in LF
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Selected product in LF

TIP B/M: 600 x 300 mm TIP B/M: 750 x 450 mm TIP B/M: 900 x 600 mm
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FSRE Leaming Factory structure

M FSRE already/partially has fulfilled this element
M FSRE needs to fulfill this element
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Initial state

> Faculty have a part of infrastructure
> partially developed the infrastructure from the lean
management

18
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Initial space and equipment

> About 200 m2 of area
> Old machines and tools
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Inrtial state
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Current state

HRVATSKA KOMORA INZENJERA STROJARSTVA



6. MEDUNARODNI KONGRES DANI INZENJERA STROJARSTVA, VODICE 2019.

Current state
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Future state
Layout LF(c ugléo and hardware
y ( vprﬁ‘rastm re
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Future state
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Focus areas

students !— _“ﬁ

managers, ¢ shop floor e
works councils ‘ ;{’ employees

} &7
(%%

participants products

contract

= l ° [ f
‘ manufacturing
& LF FSRE . |

| for companies

-~

| topics
environment O
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efficiency “ } 5 4.0

]
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T 7 management and .
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Future development of the FSRE Learning Factory

> Develop new product and its process
> Purchase and instalation of new equipment
> Integration of more and more faculties department

> The objective is a Learning Company that includes all
departments of a company

sales Services marketing

DUSINESS €CONOMICS
mdustrial:science

legal department
material science
LEARNING FACTORY electrical engineering LEARNING COMPANY
product development

saclal:sclience
% B2
> -
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THANK YOU FOR YOUR ATTENTION!
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