»ENGINEERING TECHNOLOGIES IN MANUFACTURING OF
WELDED CONSTRUCTIONS AND PRODUCTS, SBW 2019«

KOMERCIJALNO-TEHNICKO PREDAVANJE / COMMERCIAL-
TECHNICAL PRESENTATIONS
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Abstract:

Plasma Cutting is a well-established technology for cutting heavy metal sheets and pipes up to a
thickness of 150 mm. Newest processes enabling an extraordinary speed an quality of cutting surface
also on inner contours and circular cuts. However the latest Plasma Cutting machine developments
do not only impress with even faster and now also quieter cuts, but qualify the machines for the smart
factory of the future. The article is describing the current state of the art in Plasma Cutting, referring
cutting speed, quality and sheet thickness that is cuttable.

Furthermore the computational capability of the machine control and the new connectivity of the new
Kjellberg Finsterwalde Q3000 machine will be explained linked with the new digital product and
service features on board. Thus the contribution gives a forecast of the benefits expected due to
predictive maintenance, operator's assistance, operating statistics and consumption history, remote

maintenance and e-update and how this fits with the requirements of the ongoing change to smart

factories.
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FINSTERWALDE

: \”iéLé';rning (Smart Factory
Plasma Cutting
made for Smart Factory

committed to our tradition

\/ improved cut quality
* more than Kjellberg standard
* much better marking
» smaller holes (0.75:1)

\/ higher productivity
* Alu +10% HiFocus
* (+25% competition)

\/ longer lifetime of the consumables

v/ easier maintenance
* module replacement exchange
of individual
» conductor boards
» quick hose connect
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- . Tradition hat nur dann einen Sinn,
a s wenn der Wille zu noch gréReren
Taten vorhanden ist.

Tradition only makes sense
if there is the will
to do even greater deeds.

Frank Kremer
Erster Prasident des 1. FC KdIn
First President of 1. FC Kdéln

4t industrial revolution

revolutionary promise:

First »Smart Factory«
Programmable

- Logic

. Controller
4§ (PLC)
e  »Modicon 084« 1969

« most productive and effective

- most adaptable, flexible in

A 3. Industrial revolution i 1
h quantity and variants

Assembly line Ford BY mﬂ:’ '::fh du"::""i“ and T for the 2 y

carly 20th Cent, ~ 2utomation of prod H .

et aton E + new business models
First mechanical By introduction of mass production based on the division of labor with 2
loom 1784 the help of electrical energy 2 -

g + more customers binding

1. Industrial revolution =)
By introduction of mechanical manufacturing processes with the help of water and steam power a

+ more service and aftersales

[ End 18th cent. IBeginning 20th Cent.  |Beginning 1970s IToday
Employment Determined : Co-determination :Vclting / cooperation business
Processes Rigid : Flexible :Adspl in real time
Resources Based on prediction : Based on demand !Orderrela‘lad
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,»1he global Manufacturing Revolution® Yoram Koren

Mass 4

Globalization

Dynamic of Marked is increasing...

So many enterprises ...
[l .- today have strong variations in human ressources.
. ... will face strong variations in the future.

Monthly basis Weekly basis Daily basis Within a day
res
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Industry 4.0 transition

Digitalisation Industrie 4.0

hi, ey
!

How can an autonomous resp be
“Self-optimising”

What will happen?
“Being prepared”

o

-

§ Why is it happening?

“Understanding”
What is
happening?
“Seeing”
/7
y \

Connectivity

Quelle:FIRev  wow
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visibility at every end device

‘/ process configurator and
detailed help files

\/ maintenance reserve and
operating data visualization

\/ consumption display with
calendar function

&#MM:‘D;"

digital network integration

App App Cloud
1001000 o ‘ ’ ’l — .
0
System 1 a a a o Retrofit
° @O pmd &
100 Factory Server
0
1
1001000 1
1
Sub- 0 —
System 01101001 1 JET P %
«  Facility control
+  Security control
« ,non digjtal“ assets
— Work piece
Sub-Sub- —  C-parts
System/ (e.g. consumables)
Komponente —  persons
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factory app

Dashboard »

% Maintenance

Wartungsdashboard

Anstehende Wartungen

e

186 Shunn e 26 Tage
555 Sunden e 160 Lage
0 St e 163 Tage:

770 Shungen oder 182 Tage

T

00 381 Tage

e 30 Tage

N e

digital network integration

1001000
System Retrofit
admin shell
Factory Seiver
1 0
1 1
1001000 0 1
1
Sub- . 0
System [ 011p10014 Weitere Assests Q
1
- +  Gebaudesteuerung
*  Zutrittskontrolle
+ nicht-digitale* Assets
—  Werkstiick
Sub-Sub- L admin shell C-Teile
System/ * (z.B. Verschleifteile)
Komponente Personen
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self adaption & machine interaction

factory

digital network integration

1001000

System

1001000

Sub-
System

Sub-Sub-
System/
Kompanente

admin shell
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o

2] 12 €9
ifoo1
100 Factory Server

admin shell

Retrofit

0
1
1
1
0
0

11010011 Weitere Assests Q

« Gebdudesteuerung
¢ Zutrittskontrolle
* ,nicht-digitale” Assets
—  Werkstiick
— C-Teile
(z.B. Verschleifiteile)
— Personen

evacuation
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IBN-Testbed ,,Retrofit 4.0“

Machines developed for Industry 3.0

optimized for automation and communication with CNC machine

« serial interface (RS 485) as slave

» parallel interface (hardwire) for fast
communication

« microcontroller control designed for
controlling the plasma process only

=» lack of hardware and software for real 14.0
solutions (e.g., connectivity)

': ZilibEn® | IBN-Testbed ,,Retrofit 4.0“

approach
Smart Focus Desk IBN FUSION 4.0
(Kjellberg App &. Cloud) - Factory Server
Open Data
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Optimisation due to digital twin of production

==
FLENSBURGER
= planning optimization through dynamic .
simulation ‘::=1‘.‘“_—W“E-—‘iﬁ
« assignment of production capacities and e
employees : T
= daily update model to account for e [y
deviations from the plan .]_’/‘ ) e .
« Lessons learned: e portar @
= Model allows a productivity increase of 3::33:9
50% and less weekend and holiday work %‘ Bearbeitun NN

Bereich =
Transpo steuerung

= robust (simple) technologies bet

sophisticated high technologies ‘

= adaptive machine are joker cards Quelle: PLANT Simulation

adaptable machines
for the versatile factories

v/ upgradeable from 150 to 450 A

\/ to increase productivity or
sheet thickness

\/ sale or lease of additional plasma
power as a business model
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L et 9 |

conclusions

= Industry 4.0 will change our business .&1
= digital Revolution is no event, but a process {. ;

= |ndustry 4.0 can not be realized as a single company project x 0

= Interoperable solutions are needed
realized in cross company collaboration project

INDUSTRY
> team up with other companies BUSINESS
2 join with Kjellberg in Industry Business Network 4.0 NETWORK 4.0

[ [

first demonstration- EuroBLECH 2018 — ;

- |asern
7 networked stands, among others: g o DA J=IlET
5 Kjellberg plasma machines g [ ' & '
4 different CNC machines
a total of 21 assets on a common dashboard
Manufacturer overarching & interoperable!
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.9-‘&‘ INDUSTRY

5’ BUSINESS
l\.:;. NETWORK 4.0

official test bed

www.kjellberg'.‘:ler >




