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Prof.,,Dr.-l ng. Kl a uVice BesitehtfTechnology,
Dipl.-Ing. Dietmar Jenke
Oerlikon Barmag Gmbh (Germany)

KNOWLEDGE MANAGEMENT AND DEVELOPMENT ORGANIZA TIONS

Oerlikonas part of the manmade fiber market, with its brands
- Oerlikon Barmag
- BB Engineering
- Oerlikon Neumag

OerlikonT a global industrial playgifig.1)

cerlikon

Oerlikon Manmade Vacuum Surface
Fibers Segment Solutions
Segment Segment

Sales: CHF 3215m CHF 1073m CHF 779m CHF 390m’ CHF 973m'
~15600 employees  INDORAMA mE SIEMENS [l

> 170 locations

Reiigllce @) R kemuamerc

Industries Limited ASTOIN MARTIN A2

35 countries

~CHF 120minRsD  CILZEN (& ABRB SECO 3

Jorey DEERE

Fig.17 The segments dDerlikon

Oerlikon has gone to where the markets are. Today, the company is present at over 170
locations in 35 countries. With a focus on China and India, the Group is expanding in the largest
Asian growth markets. Oerlikors ialso diversifying its global activities by exploring regional
potential in other emerging economies.

Oerlikon manmadefibers £gmentFrom melt to yarn has aglobal network for production,

R&D, sales/service in 4 countries, 11 sites, 2.500 engaged erap(tige?).

The structure of thenanmade ibers segmentFrom melt to wrn (from the thread to the

polymerization showson (fig.3).

11
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-j// : //—:/Eﬂﬂ]r h\
> |

; B %

. Germany

Production, ~
Sales, Service
* Renischeid

China Pr
Production, Sﬁles',
Serytcé"o 9

USA ;/ = Chemnitz - 2 §Zangha|
- o { LI Zou
Sales&Serv}é’e Site B T = = /,W“’{'
- Ch/a,'!gttp' : Hong Kong
g in " %
3 e =% India” |,
"1 Sales & (5
s Service y ap Y
/ = Mumbai O/ -
= Vadodara .. g

!
)J/’ 1,9 mio production hrs.

{
)

7 - = v ;
= / P
v g
;/ China 7
i = = Europe
Fig.21 Oerlikon manmaddibers £gment Fom melt to yarn
Oerlikon Group
. . Surface
Vacuum Drive Systems Manmade Fibers .
Solutions
@ Continuous Polycondensation (CP)
|
I | | \
e Filament “n, = Tape/ i Staple fiber A ‘é_;ﬁ_“ Nonwoven
pimert spinning 7 Monofilament - spinning =
| |
| | | | | | | |
A & e & o - ““’ & . Tk
POY FDY IDY BCF Others Airlaid Meltblown Spunbond
|
‘ | | |
B BBE
[“g: Texturing DTY BSZ Pumps
for very special
applications

(niche products)

Fig.31 The structure of the Ehmade fibers segment From nteltyarn

Oerlikon Manmade fibers segmenbne of the major players in the manmade fibers market
for plant and process solutior@erlikon Manmade Fibersegmentoverstwo processes of the
entire \alueproductionchain (fig.4):

12
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V Malé ‘ | v . ‘ V B bt ‘ ed [ [ A iind ‘ I TP O H
‘ Melt ‘ Yarn ‘ ‘ Raw fabric ‘ ‘ [End product ‘ Application
Raw material Polymer Spinning Textile Finishing Product Retail &
Processing Processing Make-up Distribution
(CP)

Polycon- POY/DTY Knitting Dying and Interior Retailer
densation FDY Finishing Textiles
[5)4 Weaving Merchant &
BCF Printing Technical Whole-sale
Textiles
Coating/ Contractor
Capro- Poly- Staple fiber Laminating Nonwovens & Supplier
lactam merization Nonwoven
Garments

Carpets

Fig.47 Oerlikon Manmadéiberssegment
Oerlikon Manmaddiberssegmenimplement three differemhanmade fiber processgig.5)

1st step:

Raw material
processing

(from oil to polymer)

Polycondensation

Filament Staple fiber Nonwoven
spinning spinning spinning
i
e elt-
(from polymer to yarn) | Ry B Airlaid 1) own

Texturing

3rd step:

Textile preprocessing
(change structure of
yarn)

DTY
Other textile (pre-)processing & finishing steps

} B ll
V) VAR ST

Hosiery  Shoes Belts Carpet Shirt Filling Napkins Filter
backing material

ot

End application
(examples)

Fig.51 Oerlikon manmade fiber processes

Future oriented innovation management for plant and process, combined with strong
engineering and competender state of the art benefits is the key for our customers sutess
cooperation with Oerlikon.

13
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Innovation nanagement as key for Oerlikon success as a solution provider of contracting,
engineering and services for manmade fiber produtigré-8).

Resources
saving
Technology

Customer Success
Earn money with an
attractive Barmag / Neumag system and
manufacture this product stress free with
lowest costs and a minimum of
engaged resources.

Innovation Management

Innovations must create an
additional value for our customers
with the minimum of
engaged resources

Min. floor space
S)S092 Joge| "ulp

BBE...-n. Cerlikon oerlikon

The Valueneering Company® barmag neumag

Fig.61 The structure of Innovation management

Vision
Company Corporate Strategy

Early and Analysies Describe a R&D Use Steer and
continous of all clear R&D planning management monitor all
market and informations strategy tools R&D
technology projects
monitoring

Patents & As a part of the Evaluate Ideas Innovation Performance of
Identify first technical company and on their management. projects
trends. literature. strategy. additional

value for Project Targets of

Strategical Seminar Define customers. management. projects
monitoring of attendance strategical
market and options. Select the Risk Timing of
competitors. Company most attractiv management. projects

opportunities Give a clear Ideas.
R&D and risks target for Product
partnership development Focus on value management.
with selected Company and Innovation projects.
Customers strengths and Variation

weaknesses Start the R&D management.

process

Fig.71 Vision companycorporatestrategy
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Fig.81 StrategyTime to market / time to money

Basic data/
Status

Decision/
Approval

Innovation inintelligent software alutions

- tailored workflow solutions

- modularity and scalability

- consistent §leGuide

- desktop / web / mobile Ul és
- remote support

making success of the compadgrlikon on the marketvhich performs
- more han 150 installations worldwide;

- from process step to process chain

- simple startup with remote suppart

- continuous upgrding and retrofitting

- integration of all elements of a process chain

Of this approach are benefits from:

- transparency thus control

- total quality management

- total workflow solutions

- workflow and job oriented

The company Oerlikon hasnaore tharO0 years Historyf trendsetting Innovation@ig.9).

15
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Foundation of ,Barmer Barmag Far East,

Take-over of The Swiss Saurer

H Barmag Textile
Machinery

. | Suzhou, P.R.
m:lschlnerﬁabnk . Hongkong (100%) Barmag Group acquires the China (100%)
iengesellschaft* Barmag S.A. Spinnzwirn GmbH, majerity of Barmag )
Maquinas Chemnitz from AGIV aarrﬂgg Tec:t\‘lwle‘
Industrials, Brazil achinery Wuxi,
. 0085 p . PR China (100%)
American P Market entry in
B Barmag Corp., China and India Take-over Barmag /Neum Oerlikon
=== USA (100%) & by joint ventures of Neumag, bemr:gs = Manmade
Neumnster part of Fibers
l l Oerlikon Group Segment
[ ] L *® [ ]
1922 1958 1965 1973 1984-88 1991 1995 2000 2002 2007 2009 2010 2011 2013

[ ]

L ]
T
Whinfield and Dicksson Invented PET

DuPont and ICI started the DACRON and TERZLENE production
Introduction of PET bottle

!

Start ofthe TREVIRA and DIOLEN production in Germany WINGS POY, WINGS POY: WINGS
AMOCO introduced the production of PTA the compact 12-end system POY 1800
First cominuous PET plant POY machine for polyamide 6
of Zimmer based on PTA -~ firs
auomato ek eArk
spinning machines FKS - first friction CRAFT® winder machine .. machine texturing e
fotVi;cose fibers, texturing machine with birotor@l ) WINGS machine
‘ spinning pumps, . traverse motion unit 24 ends PET
Fig.9 1 History of trendsetting Innovations
Innovationspipeline Oerlikon Barmag can be represente(figsl0):
Top
Secret
Innovation
creates
our future
|

>

Structure your vision

: == B
Secret

[

and your business future

Fig.1071 Innovations pipeline Oerlikon Barmag

Innovation managementifows innovationculture (fig.11):
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Innovation
is our

Attitude

Ask the right questions
Think out of the box
Generate exciting Ideas

Allow and learn
from mistakes

Spinning
and Texturizing
is our

Passion

Ambition to be the
market leader

Monitor patents,
technical literature,
market and competitors

Communication and
discussion of ideas
with selected customers

Be benchmark
in our business
is our

Vision

Set the standards
for
POY, DTY, FDY, IDY, BCF
Fibres, Spunbond
machines and
quality of products

Fig.117 Innovations culture Oerlikon Barmag

Martin Stillger , CEO Metals Eastern Europe
ThyssenKrupp GmbHGermany)

BUSINESS AREA MATERIALS SERVICES IN EASTERN EUROPE

ThyssenKrupp is a diversified technology and materials groupdlbhasEssen, Germanyt
currently has around 150,000 employees in some 80 countries developing ideas and innovations
into solutions for sustainable progress. In fiscal year 2012/2013 ThyssenKrupp generated sales of
more than Euro 39 billion.

ThyssenKrupp €rroglobus is a company of the Materials Services business area and holds a
leading position in the materials business on the Hungarian madwgtded in 1922 and part of
the ThyssenKrupp Group since 1998, the company is represented throughout Hurfyaiy wit
branch establishments and one central warehouse facility. It is headquartered in Budapest.
ThyssenKrupp Ferroglobus stocks a full range of materials including carbon steel, stainless and
tool steel, nonferrous metals and plastics. In addition thgpaoynprovides extensive services
for its customers, ranging from custom processing to consulting servicesstoprehopping.

ThyssenKrupp in Zahlen
Geschaftsjahr 2013/2014 im Vergleich zum Vorjahr*

2012/2013 2013/2014 Veranderung**
Auftragseingang (Mio €) 38.636 41.416 7%
Umsatz (Mio €) 38.559 41.304 7%
Bereinigtes EBIT (Mio €) 586 1.333 127%
Anzahl| Mitarbeiter 156.856 160.745 2%

* Fortgefuhrte Aktivitaten (nach Riickgliederung Steel Americas).
** Veranderung auf vergleichbarer Basis (ohne Desinvestitionen und Wahrungseffekte): Auftragseingang 7 %; Umsatz 7 %

17
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Die Business Areas von ThyssenKrupp
Kennzahlen — Geschéaftsjahr 2013/2014*

Components | Elevator Industrial Materials Steel
Technology | Technology [ Solutions Services Americas Europe

Umsatz (Mio€) 6.172 Umsatz (Mio€) 6.416 Umsaz Mio€) 6.271 Umsatz (Mio€) 13.660 Umsatz (Mio€) 2.060 Umsatz (Mios) 8.857
Mitarbeiter 28.941 Mitarbeiter 50.282 Mitarbeiter ~ 18.546 Mitarbeiter  30.289  Mitarbeiter 3.466 Mitarbeiter  26.231

* Fortgefuhrte Aktivitaten (nach Ruckgliederung Steel Americas).
** Veranderung auf vergleichbarer Basis (ohne Desinvestitionen und Wahrungseffekte): Auftragseingang 7 %; Umsatz 7 %

Geschaftsmodell Business Area Materials Services

Materials Services

Expertise:
Rohstoffe, Werkstoffe,
Logistik, IT und Dienstleistungen.

Wichtiges Bindeglied zwischen Produzenten und verarbeitender Industrie

-

oot der BEZUG®
i yon extern
ereeren IS Y S E] = [t

PR

. * Lagerhaltung l
Business : « Distribution . | Osteuropa
Area : Lager_ » Anarbeitung Tradlng |
. | N = Value Added Services (Werkstoffe |
Materials i geschaﬂ: * Logistikkonzepte/ & Rohstoffe) |
Services . Supply Chain Management .

i * Projektmanagement

250.000 Kunden

knden HEREOEDOCEEEEOE0EEEEE
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ONE STOP-SHOPPING

150.000

Produkte

Walzstahl.
Edelstahl.
Rohre.
NE-Metalle.
Kunststoffe.

Zentral.
Regional.

N Effizientes

Lager— und

19
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Just-in-time-Lieferungen.

Bestands- und
Lagermanagement.

Supply-Chain-Management. T

MaBgeschneiderte
Logistik-
konzepte

Business Area Materials Services mit mehr als 500 Standortenin 45 Landern

Deutschland
177 Norwegen
West- Finnland™ g gt-
europa Schweden
ex. Deutschland Danemark eurols

142 Niederlande Ljtauen 58

UK Deutschland polen Slowakei

Belgien Tschechien ; Russland
Kanada Frankreict Osterr. Ungam Rumlgﬁirzlnne
NAFTA Spanien Schweiz - Bulgari
120 USA panien *- ien | Kroatien Suidarien
Portugal Serbien | Turkei China Japan
Tunesion Stdkorea
Mexiko Puerto Rico VAE Indien Hong Kong
Zontraii Afrika =) Thailand Vietnam
Siidamerika 2 Singapur |1 4onesien
Brasilien ASIBI'_II
o Ozeanien
olivien .
Sudafrika 17 Australien Neuseeland

Osteuropa mit héchster Wachstumsrate
Werkstoffmarkte.nach Regionen (Compound Annual Growth.Rate CAGR*)

Deutschland

Westeuropa
ohne Deutschland
D e

(1,9%)

Osteuropa

*Absolute Werte 2014 - 2020
Quelle: CRU, ISSF, Transparency International; MX Expertenschitzungen

20
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Business Area Materials Services in Osteuropa
Start der Aktivitaten

Russland
2004
Baltische Staaten
2012
Polen Ukraine
2001 2005
Tschechien Slowakei
2003 2007
Ungarn .
1998 Rumanien
- . 2006
Kroatien. Serbien
2009 2008 Bulgarien
2005 Tirkei
2014
Business Area Materials Services in Osteuropa
Start und Stopp der Aktivitaten
Russland
Baltische Staaten gg?i
2012
Polen Ukraine
2001 2005
Tschechien Slowakei 2009
2003 2007
Ungarn .
1008 Rumaénien
: . 2006
Kroatien. Serbien
2009 2008 Bulgarien
2005 Turkei
2014

Profitabiliat als wesentliches Kriterium: kompletter Riickzug aus dem
Werkstoff-Lagergeschaft in Russland (vor Ukraine-Krise)

CE 0
O
aber .
o A

EBIT @

Absatz

Umsatz

21
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Werkstoffpreise seit vielen Jahren im Trend riicklaufig

Walzstahlpreise

Edelstahlpreise

Networking Logistik / IT < Kundenorientierung

Digitalisierung schafft Chancen und Herausforderungen

Treiber der Digitalisierung und Konsequenzen

Treiber der Digitalisierung

Kommunikations- Produktion Globaler
technologie Technologie & Prozesse  Handel

& X7

Zusatzlicher Push durch ,digital natives®

22

Chancen und Herausforderungen

() Effizienzsteigerung in Vertrieb und Abwicklung

¢»Chancen fir weitere Geschéftsmodelle mit neuer
Produktions- und Netzwerktechnologie

»Mehr und bessere Daten iber Kunden und
Kundenverhalten (,,big data®)

@ Neue Wetthewerber durch neue Marktteilnehmer
und Allianzen (Amazon, Alibaba etc.)

@ Steigender Margendruck durch héhere
Preistransparenz tber Online-Plattformen

@Kleinere Auftragslose durch kurze Zugriffs- und
Handlingzeiten
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Konsequente Optimierung der Vertriebsaktivitaten erforderlich
Verschiedene Programme

Erfolgs-
orientierte Bezahlung

Preis- Verkaufs- Verkaufs-
gestaltung organisation steuerung

Kundenverantwortliche Mitarbeiter

Kundenklassifizierung- und Segmentierung

[ Marktforschung

IT-System Information & Qualifikation
Standardisierte & integrierte Prozesse

Profitables Wachstum nur mit klaren MaBnahmen pro Segment
Beispiel: Kundensegmentierung

@
Al
L Sl
gl cu P &°
L &
5 &
& D \1‘\@1\ C2

Aktuelles Geschaft 'Q

Profitables Wachstum nur mit klaren MaBnahmen pro Segment
Beispiel: Kundensegmentierung

? Al
Entwicklungs- Top- Top- Wer ist fiir das Segment verantwortlich?
kunden Potenzial-Kunden Kunden
© .
IS Welche Leistungen braucht der Kunde?
<]
g Cc1
Iy Bestehende Potenzial Top-Kunden mit Wie haufig werden in diesem Segment
= Potenzial-Kunden Top-Kunden weiterem Potenzial -
= Besuche durchgefihrt?
=
@
3 D1 C?2 Wie wird in diesem Segment der Preis kalkuliert?
Kleine Kunden Bestehende Top-Kunden
ohne Potenzial Kunden ohne Potenzial
*Q

Aktuelles Geschéft
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Logistische Optimierung Uber Landergrenzen hinaus
Produktivitatssteigerungen

Mega Hub Dabrowa Gornicza, Polen | ; Mega Hub Budapest, Ungarn

Optimierung von eigenen Mitarbeitern erarbeitet und umgesetzt
Mitarbeiterpotenziale heben

Lﬂ//tm:l Jerenacilung

Unsere Mitarbeiter : j , B ..l
sl S - lassigkeit

e r
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ON FUNDAMENTALS OF T HE SCIENTIFIC THE ORY OF GEARING

Gears are widely used in the nowadays industry. For centuries, lots of efforts were undertaken
targeting the development of the scientific theory of gearing. The origins of the scientific theory
of gearing can be traced back to the timek.d&uler (mid of the XVIII century).Euler was the
first to prove that in the case of paraldelis gearing (that i, i gearing the involute tooth
profile is the only tooth profile that meets the necessary fundamental requirements all the
gearings neetb fulfil [1]:

- the gear tooth flanks need to fulfill tighishkobs equati on omfVys€lgnt act,

where n is the vector of common perpendicular to the geaand the piniorP, tooth
flanks at pointK, of their contact; and/s is the vector of resultant relative motion of the
toothflanks G andP atK;

- the gear and the pinion tooflanks, G andP , need to fulfil the conditiof conjugacy,

that (incases oP,1 gearing is speified by the welknownWillis6 t he or e m;

- at every instant of time: (a)asepitch of the gear,p, g, must be equal to theperating

base pitchof the gear pair,p,op (that is, the equalityp, g = Paop Must be observer)
(b) base pitch of the pinionpy, g, must be equal to theperating base pitclf the gear
pair, ppop (that is, the equalityp, p = Phop Must be observerd)(c) the equalities
Ph.g=Phop and Pop=Phop Can be combined and represented in the form

Po.g = Pa p= Poop:
The developed scientific theory of gearifitj is based on vector representation of the
rotations, ¥4 and ¥ ,, of the gear and the pinion correspondinglhe most general case of

crossedaxis gearing (that iSC, i gearing is illustrated in Figl. The gear and the pinion are
rotated about their axis of rotatio@y and O, , correspondingly. The axé3; and O, are at a

centerdistanceC, thatis the closest distance of approach between the @geand O, . The

distanceC is measured along the centigre, .

In the developed scientific theory of gearing:

- the first fundamental conditionn(Vs =0) is remained the same as it was originally
formulated by ProfV.A. Shishkoy

- the second fundamental condition, that is, the condition of conjugfabe matting tooth
flanks is enhanced to the cases of interseatesl gearing (5 —gearing), andC, 1
gearing. More in detail this issue is discussed in the monograph [2]

- the third condition, that iSPy g = Phop: Po.p = Phop, and/or Py g = Pnp= Ppop for the
first time ever was formulated by the author [1].

It is important to stress here that rotationg and ¥ p are not vectors in nature. Therefore, a special care needs to be undertaken when

treating rotabnsof the gear and the pinias vectors.
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Fig. 17 Kinematics ofC,i gearing.

It is right point to stress here that the third conditiam, ¢ = Poop, Pb.p = Paop, and/or

Ph.g = Pap= Pnop) iS the most powerful condition. This means that if the third condition is

fulfilled, the rest of the conditions is fulfilled as well.

Use of the developed theory of gearing made it ptessite development of novel types of
gearing,for example, of the soalled,Ri1 gearing and others. It should be mentioned here that
R gearing is the only type &, 1 gearing with line contact between the tooth flarkgndP.

This is the only type foC, i gearing that meets all three fundamental requirements, and that is
capable of transmitting a rotation smoothly from the driving shaft to the driven shaft.
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