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~Smart Factories” — a World in which virtual and physical
systems of manufaturing globally cooperate with each other in
a flexible way

‘Smart Mobility Smart Logistics.

{0 universiat Bremen” {{U) universitat Bremen” L=y
ORES
Conference The Four Stages of the Industrial Revolution up to
Chinese Mechanical Industry 4.0
Engineering Society (CMES)
) ) ) i
China, Peking: 10.05.-11.05.2017 I]IIE D"@‘u
.Smart Factory” — the Key ‘ ‘ ‘ E_'_:":-::ir.. R
to Industry 4.0 and the yran i g T i
Need for a Highly Qualified [ ey
Workforce [P
===
Presenter: e me e —
Prof, Dr. Or. h. c. Georg S ; = U Ay
Universitit Bremen & EXZELLENT,
Steinbeis Tranfer Center InnoVET Gaorn Spomt i
{U)) universitat Bromen” (W) universitat Bremen” —
<UBC

Understanding Industry 4.0 / Smart Factory [

aracterization

Integration of physical components (objects) and computer
performance and their connection to the Internet results in so-called
Cyber-Physical-Systems (CPS). Thus the object becomes intelligent
and can interact with its environment.

Industry 4.0 excels b

+ linking product and information,

+ high velocity in data transmission,

+  unlimited storage,

+  swift processing of a high amount of information,
+ objects communicating with each other,

+ data and services that are worldwide accessible,

+ Man-Machine-Interface exists.
Geveg Spent

38 2017 F25 2 #2846 H5



N

Lok

/|
70

<

-

IL

{{U) uriversitat Broman”

Smart Factory

Smart factories - a completely new approach to
production

smart/intelligent products are uniquely identifiable,
products my be located at all times,

products know their own history,

products know their current status and alternative routs to
achieving their target state,

Campus GmbH

material usage and supply chain and life cycle is managed
highly efficient,

the embedded manufacturing systems are vertically and
horizontally connected to dispersed value networks that can
be managed in real time.

~exzeLLENT,
Gaorp Spoe e

{U)) universitst Bremen™

Vertikal Metwosking! DPCAL

Network of a Smart Factory

Souce: FESTO AG “exzeLLEnT,

{1 universitat Bremen” s
<UBC

i Bromen
Campus GmbH

Identification of the Needs
of Industry ....

EXZELLENT,
Georg Spot

1. What changes might be expected
in industry because of the
implementaion of Industry 4.07

2. How the roles of workers (skilled
wiorkers, master craftsmen,
_technician®) and _semi-engineers*
will change?

3. How are the consequences for

occupational prafiles, curricula and

continues vocational training /
further training?

“exzELLENT,

() universiat Bremen”

rticipating Companies / Institutes

AFSMI German Chapter e. V. KUKA Systems GmbH
L KUKA Roboter GmbH
Berufiiche Schulen MAN Diesel & Turbo SE
AUDIAG Maschinenfabrik Reinhausen GmbH
Bayerisches Staatsministerium fir Bidung und Kultus,  MSF Vathausr Antrigbstachnik GmbH
Wissenschaftund Kunst OHB Teledata GmbH
lbbw = Bidungswerk der Bayerischen Wirtschafte. V. RobertBasch GmbH
BiBB = Bundesinstitut fir Berufsbidung ROHDE & SCHWARZ GmbH & Co, KG
BMWAG Sesbuger AG
EROSE FAKRZEUGTEILE GmbH & Co. KG Siemens AG
Europa-Universiat Flensburg GESAMTMETALL

FestoAG & Co. KG ThyssenKrupa Systems Englnesring GmbH
Trump! GmbH & Co. KG

Experts

Hetwarking (satre va

Dita sty [data 1
i dhan)

Work gecs misbigence
n- | | i tchralogy

Festo Didactic SE Y Immniin]
Fraunholer Academy Tachnische Unwersist Dorimund e
Fraunhofer |AO Stutigart Technische Universitét Dresden
GESAMTMETALL Technische Universitat Minchen
Jungheinich AG. Univarsitit Bremen
KATHREINWERKE K& WAREMA Renkhoff SE Cloud Computng ot iy Deta
KUKAAG ZF Friednchshaten AG soragn, daa spvad e
“exzeLLeT. “ezeLLenT.
‘Gaorg Spodl ‘Gaorp Spot
(W) universitat Bremen’ '.:-UBC () universiiat Bremen '.C.UBC
Tendential statements during our surveys: E",,,",,.,," ambH :;",:',,.: b
Companies using Industry 4.0
Trend A: Companies with a minor . Industry 4.0-Depth*
‘Stagnation up to moderate growth in highly qualified persons,
noticeable increase of productivity.
Trend B: Companies with high , Industry 4.0-Depth* .
“Increase on the Upper qualification level by 20 to 30 per cent Ind UStry Reqm rements....
(well qualified skilled workers, master craftsmen, technicians, engineers, ..),
+(Complete) reduction of little qualified workers (semi-skilled! unskilled).
ployees with a vocational, higher vocational or ing
education geared at Industry 4.0 are likely to have very good
emp ility and PP ities !
“exzeLLEnT. “exzeLLenT.
Georp Spot Gaorg Spotl
{U)) universitat Bromen” (W) universitat Bremen”

‘“UBC

Results — Requirements for Skilled Workers

Tasks after the implementation of Industry 4.0 as named by
skilled workers, master craftsmen, technicians, engineers 5 s .

Knawledge of infarmation and procuctian technciogy
Knawisage (

e ——
[ Esperances with mechatronic plants E— Pl
Ca-shapng of softwars _—
Chengig programames i necessary I
Exaculing parsmetrization tasks -
44RO o3 oA decisions -
< Mestering of complex plans (2 yeers experiance) N
___ Anaushon of knowsdgs e 1 Intamat, win manuals, cotn I )
lnowledge phtforms! fara 1

i

i mﬂmmﬂ—__j_
-l &
“____ Reaing and essassment of maching date and imervantion at the A

L e —

S

1 donat agree, 2 party agree, | agree, | fuly agree
Gacrg Spot)

“EXZELLENT,

CUBC

Results — Change in Perspective

. Start thinking from the software!
. Start thinking from network structures!
. Start thinking with CPS!

. Focus is on processes and value added!

s oo o

Make use of innovation potential!
Support shaping competence!

Shape the interaction between man
and machine!

Sourcn FropHSHART FACE
P e e,

Gaorg Spo)

=
=
v

CHINESE MECHANICAL ENGINEERING SOCIE

39



@) NRTEmREET (e

Bremen
Campus GmbH

1 Plantdesign/planningof plants  Target: Plant simulation
2 Plantlayoutbuilding up plants  Target: Plant networkicross connecting of plants

3 Set-up and putting into
operation of plants

4 Plant monitoring

Ensuring avallability of data from sensors,
actors and processes in production systems

Monitoring and analysis/evaluation of real
time data

‘Guarantee process safety by process
monitering and fault repair

Safeguarding machine data for quality
Preventive Maintenance Preventive maintenance, use of data

Fault repair / repair Necessary repair due to networking

Trouble sheoting and repair Diagnosis, trouble shooting in networked plant

5 Process management

Data management

© ® -

() universitat Bremen” g
<UBC

Emphases (for skilled workers an engineers)

Leaming to think by starting from the software,

Getting to know network structures,

Leamning how to master Big-Data technologies,

Leamning how to work with a variety of data formats,
Understand and master processes,

Leaming how to take over more self-responsibility ,
Learning how to intensively cooperate and communicate,
Learning how to initiate innovations.

Strategies for the promotion of learning
= Leaming during the work process
(in different learning environments),
- Developing shaping competence,
+ Create rooms for acquiring experience.
Gaorg Spomt

“exzeLLEMT,

(W) universitat Bremen”

Campus GmbH

Fields of Further Development....

“EXZELLENT,
Gaorg Spoi) iy

{U)) universitat Bremen”

Limitation of the autonomy of accomplished skilled workers by the
emergence of advanced technology in plants and machines:
Automation seenario.

The technology is applied in order to automate processes ...

The development of expert systems as a tool for qualified skilled workers:
Expert scenario
Should the development proceed in the direction of the expert scenario and
should human beings maintain their capability of shaping work-processes
and carrying responsibility? In this case technology could be employed as a
kind of assistance system.

Gaorg Spott

{IUJ) universitat Bremen”

Competence Analysis followed by Competence Developme

(W) universitat Bremen”

Competence Development: the Practical Way

g
Some examples for forms How can (future) employees be
of competence trained in the work process...
development:
o = Projectwork +... Iin a variety of new
e + Jobrotation and Job technologies (summarized
- hment
+ Cosching under the term Industry 4.0)...
+ Optmizaton ofavaliable 55 m eufrensaly dynamio
ot — processas environment
+ Shaping ofnew +.... swiftty and meeting all
= r— @-:.5", procasses requirements?
— + Assignmentof special
el tosks
+ Stctured problem
ohing
+ Discussions amang
cobengues Sourca: FESTO Didachc SE
Source: FESTD Didactic S + Jotrefecton
+ Cooperation in cther “axzeLLent -exzeLLENT.
Gaorg Spoiy areas e Goorp Spets it
o ) unverstat Bramen’

Changes of the Qualification Structure of Employees in
the FieldofProduction (and others)

CONSEQUENCES for:

Practical Recommendations

1. Establishing occupational profils,

* engineering education, 2. Establishing study programms,
= TVET / vocational education and 3. Establishing sophisticated, work-process
« teachertraining related curricula,
Target Establishing teacher training programms with
Bl deep relations to the work provesse,
* Countries with a dual system and/or a vocational training system ishi i B
b e 15 ki A A bRt e DI Ao 4. Establishing a Lemfabrik 4.0° (,factory of
and VE?. learning”) in Colleges, TVET-Schools,
« Establishing hybrids: E.g. dual study ?rograms‘ a hybrid between Universities ...
vocational training and tertiary education.
i Ganrg Spott
() uriverstat Bremen” {U) universitat Bremen”

“UBC

Komplexe Technik — geht es nurnoch um dieses?
Complex technology - the only objective?

&
eme zailen&cabdl=5&llemid=25 -exzeLLEnT,

wynw.itb.uni-bremen.de

'-c'Hpc

Thank you very much for your attentio

1 y & F
Germany

Prof. Dr. Dr. h. ¢, Georg Spéttl MLA.

spoettl@uni-bremen.de

“exzELLENT,

Gaor Spom
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