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China Machine tool industry under the background of Globalization
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55 000 Students M

21,000 BA/BSc, 10,000 MA/MSc, 3,300 PhD, 2437 International Students

Key Figures |

3300 Teaching & Research Faculty and Staff

830 full professors, 1,470 associate professors, 2828 teachers
6 academicians from the Chinese Academy of Sciences 7 academicians from the Chinese Academy of Engineering

250,000 Alumni
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9 Disciplines
science, engineering, medicine, economics, management, liberal arts, law, philosophy, education

1.16 Billion RMB Research Budget

40% public and 60% industrial projects

Key Figures |

409 Degree Programs

81 Bachelor’s programs, 218 Master degree programs, 94 PhD programs, 16 postdoctoral stations

More than 40 Organizations
more than 33 Colleges, 6 Uni. Hospitals
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2.International Exchange & Cooperation )

More than 100 partners from all over the world in Germany, France, Italy, Finland, Spain,
Denmark, Australia, Ireland, UK,US, Japan, Korea, etc.
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College of Aerospace Engineering and Applied Mechanics
College of Architecture and Urban Planning
College of Automobile Engineering

College of Civil Engineering

College of Communication and Arts

College of Electronics and Information Engineering
College of Environmental Science and Engineering
College of Materials Science and Engineering
College of Mechanical Engineering

College of Ocean and Earth Science

College of Software Engineering

College of Stomatology

College of Traffic and Transportation Engineering

Department of Applied Mathematics
Department of Chemistry

Department of Physics

Film School

Institute of Railway & Urban Rail Transit
International School

Law School

School of Design and Innovation

School of Economics and Management
School of Foreign Languages

School of Liberal Arts

School of Life Sciences and Technology
School of Marxism

School of Medicine

School of Political Science & International Relations
Women’ s School

Sino-Australian Institute of Technology

Sino-French Institute of Engineering and Management
Sino-German College for Graduate Study
Sino-German College of Applied Sciences
Sino-Italian Campus

UNEP-Tongji Institute for Environment and Sustainable
Development

World Heritage Institute of Training and Research for
the Asia and the Pacific Region under the Auspices of
UNESCO
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Links with Counterparts in Europe

>

1.Sino-German Platform-CDH-CDC

CDHK - Sino-German School for Postgraduate Studies (Master degree)
CDHAW - Sino-German College of Applied Sciences (Bachelor Eng.)
CDIBB - Institute for Vocational Teachers’ Training

CDFK - Sino-German Friendship Hospital

CDHK - Sino-German College for Graduate Study (Master degree)

isehes Hoehschulkolleg als Beispiel fiir dic
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School of Mechanical Engineering Tongji UniVersity
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Information LA,
Technology Automotive School
o ‘Clean Vehicle Centre

Disciplines and Research Facilities
on Jiading Campus
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Shanghai VW Proving Ground
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Hochschulkolleg

CDHK = Uberblick

» Gemeinschaftseinrichtung von DAAD und Tongji-Universitat

» ,Leuchtturmprojekt” des chinesisch-deutschen Bildungs- und
Wissenschaftsaustausches

 Einziges Bildungsprojekt auf Grundlage eines
Staatsvertrages

« Einmaliger Forderzeitraum von mehr als 10 Jahren

« Einmalige Zahl von fast 30 Stiftungslehrstiihlen, die
von mehr als 20 namhaften Unternehmen finanziert
werden

CDHK
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CDHK - Hintergrunde

« 1993 | Initiative von Bundeskanzler Kohl: Grindung einer
binationalen universitaren Ausbildungsstatte

* 1997 | Notenwechsel zwischen der Bundesrepublik Deutschland
und der VR China, Beauftragung von DAAD und Tongji-Universitat
mit der Umsetzung des Projektes

» 1998 | Eroffnung des CDHK

HWBE - RWRE

CDHK | A e
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CDHK — Partner /&AC?

ThyssenKrupp Allianz @
" REX R EED

Stifterverband

far die Deutsche Wissenschaft ROHDE&SCHWARZ f

¢ B .
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SCHAEFFLER GROUP
SIEMENSO HANIEL GROUP
DMG T4
METRD KUHNE-STIFTUNG
= @ ERAANERRLT - )~/ .
SHANGHAI VOLKSWAGEN SUFPALY CHAN

Infineon
MBtech SIEMENS
FESTU edes-Benz technology '

Dalmler Fonds Hans L Merkle Stlftung TS
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Chinesisch-Deutsches
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TECHNISCHE @ c,‘"e

UNIVERSITAT
MUNCHEN

T

Universitat
Stuttgart

IT

Karlsruhe Institute of Technology

s TECHNISCHE
UNIVERSITAT
- DARMSTADT

hJ technische universitat
dortmund

TECHNISCHE
@ UNIVERSITAT
DRESDEN

TONGII UNIVERSITY

Technische
A Universitat
% § Braunschwei
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Hochschulkolleg

Uberlick

 Labors: SIEMENS SINUMERIK Laboratory
SCHLEIFRING Grinding Laboratory
SMTCL-Laboratory

« Masterstudenten: 30
« Doktoranden: 9
« Austauschstudierenden : 8 deutsche Studenten

Advanced Manufacturing
CD H K Technology Center
et E AR s
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Research
Research areas.
| Production | Advanced Manufacturing | Production
Management Technology Service

* Process planni.ng | « HSC-machining « Product Service System

. _Process organization and Rapid Prototyping . Moqlule based service
its problem-oriented . design and customized
assessment « Green Manufacturing configuration

 Logistic analysis for » Network oriented
production process organization and process

. Dlgltal Factory
=

Advanced Manufacturing
Technology Center
Seilb i E AR Oy
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Advanced Manufacturing
Technology Center

SIS H AR G

Karlsruher Institut fur Technologie

AMTC at a glance

. Joint institution for teaching and research in
production technology of:

- KIT

— the SME (School of Mechanical Engineering) and

— the CDHK (Chinesisch-Deutsches Hochschulkolleg)
. Roles and responsibilities

— Overall responsibility, strategy and project
responsibility:
Prof. Fleischer from the KIT (Karlsruhe Institute of
Technology) as visiting professor at Tongji University

— Local operations responsibility:
Prof. Shen Bin and Prof. Zhang Weimin

CDHK

Functional Location

Teaching
— Master program for both local and foreign students
—  Doctor program for both local and foreign students
Research
— Government projects
—  Enterprise projects
— International cooperation projects
Service
—  Machining process
—  Production process
—  Structure design
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Main Contents

China machine tool industry
Background of Chinese manufacturing industry
Research activities about machine tool energy efficiency and productivity

Globalization strategy of SYMG
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Background of China manufacturing industry

 General situation of Chinese manufacturing industry | = [E]#l]3& 57 12

40% of added value of national total GDP
B REIMEZ) 5 A E GDPI40% Manufacturing industry is a major

ntri r h nomi
80% of whole industry manufacturing contributor to the economic

AT AE P2 180% development of China

3% of el oo il R EEFEROEERERN

& 2GR 190%

[2]H [ Tl eI AT @04 G v B RN 4w M), H E Si it Hi kitk, 2000. e
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China machine tool industry

Machine Tool Production and Consumption in 2012

B Production ® Consumption

18253
13623

8723
7463 6400 5668 4983

Japan Germany Italy Switzerland U.S.A. China

Machine Tool Trade in 2012
13660

11565 W Import W Export
10410

5827

4434
318 2773 2742
745 938 608

088

China is the world's largest producer and
consumer of machine tools, contributing
29.4% of the global output value and

45.1% of the global consumption of
machine tools in 2012.

China is also the world's largest
importer, and the sixth largest exporter
of machine tools in 2012.

Japan Germany Italy Switzerland U.S.A. China
(Data Source: U.S.A. Gardner Publications Inc.) ALY
Advanced Manufacturing
CDH K Technology Center
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Top 20 Machine Tool Company of the World

sales Country /
M

Shenyang Machine Tool Group

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20

Yamazaki Mazak
TRUMPF

Dalian Machine Tool

Amada
Komatsu
Gildemeister
JTEKT
Mori Seiki
Okuma
Makino
Schuler
MAG
HYUNDAI WIA
Agie Charmilles
Grob
Doosan
Index
Gleason
Brother

2782.7
2525.0
2392.1
2380.6
2335.6
2261.9
2213.1
2012.2
1968.5
1785.2
1402.8
1351.5
1259
949.2
905.3
896.0
763.0
675.8
625.0
618.1

China
Japan
German
China
Japan
Japan
German
Japan
Japan
Japan
Japan
German
U.S.A/German
Korea
Switzerland
German
Korea
German
US.A
Japan

* 5

TONGII UNIVERSITY

Country Distribution of the Top 20 Machine Tool Company

Japan 8
Germany 5
U.S.A.
China
Italy
korea
Switzerland 1

N N NN

Contribution of Main Machine Tool Producer

German
Companies

Japanese
Companies

Taiwanese,
Korean,
ELC
Chinese

Companies

Demand

China machine tool industry produce a huge number of cheap machine tool to meet their own
needs and the needs of the world.
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Wachstum des Chin. WZ arktgom
4000
Trend 7fach innerhalb 10 Jahre
3000 - 10T 71

®Technik—Kundenori., Intelligent
® Markt —schnelle 2000 | Chin. Auto Marktsh B 5% 15
eStarke Konkurrenz

1000 -
0
Produktionswandlung FRE T Ik
%EQ,E I)I.ngE F}:Hit 100Millon US Dollar {Z3ET
800 - 6fach innerhalb 10 Jahre

10EFERT615
600 r  chin. Wz MarkesEp LS

Top20 in China
# R AT20% & ’*JL?‘“*EFB‘
31 Fabriken R ;

400 350
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tand der Chin. WZ

BMKomponent Import
BMOhne Kernkompertenz
M Import von Highend
BmStark Konkurrenz

Branchekonzentration

MIm 2011 betragt 35.8%

- BAAATHAR
2002-20 11 BRI

niederiger als Umsatz™= IO
Mentwicklte Lander {tFirmen wit en 1w -
) Rang i
100Mi.) Wachstum (%)
KIZHLR S H]Dalian 201.0 22.4 1
TEFHPLREEHRISYMG 180.0 25. 4 2
Bt Z2 IHLRQCMTT 80. 4 21.8 3
JERZE—HLUARBYIC 33.3 15.7 4
HRHUARERICQIC 19.3 16.8 5
T B KUK 17.8 30.6 6
0 TR 16.4 36. 6 7
- 5 1 . 9 A) 0 WO AR 3 LA 16.0 38.7 8
Frh H 4 15. 4 -35.4 9
= B IE R RS U 14.9 14.7 10

CDHK




SRR @ R i+ 5
dﬁﬁm‘dﬂ TONGII UNIVERSITY  \&,

Bz HLEK R 3 A BOR G B SRR Bk BE T B

NC WZM - Strategische Inovationsverband der Technologie fiir Hochgewindigkeit und Prezision

« National Science and technology support program LR
EZR B E K . | ZRHLE
« Issue number: 2012BAF01B02 SRR e,
YRS : 2012BAF01B02 - /‘/ J
« Subject name: 3 o7 mxm
87 47 Fh ERLBAY '\. M
BEEH: mrxw/ KRR
« High speed and high precision CNC machine tool key WIS
MLBRIT SRR FERHR

technology development and application of green
manufacturing model; ......
SIREZEBITN AR EFIEXBREATLRNARE

« 11 units share responsibility
115K B [E] %38
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Background of China manufacturing industry
«  Main problems | [llfEfY=EZ o) E0

70% -80% of the industrial energy

costs Improve
BEWRAAS o5 T 8 1T BE U A /K1 70%- energy
S0% efficiency
50% of national energy costs ?’:.ﬁ]ﬁ%ﬁﬂ}%
i 4 [ BE YR R A< 50%

Improve
2008) resource
SRR A SR80 T 15 70%(20014F 2008 efficiency
| 2 e BT IR A A
30%-80% of manufacturing costs H
ik il i B A 11 30-80%

Discharge 45k

5% of industrial waste generated by
machinery manufacturing industry

E%Tﬁ%ﬂﬁﬂkﬁﬁ?riﬂ’ﬂ AFRFY G TRV
\15%

Rank 4th after chemical, oil, coal and
metal smelting industry

%;ﬁt?ﬂci\ AR R IR AT, HEESS
.

More than 6 billion tons of carbon
emissions in 2008

20084 FEfxHE tEIL 602121

The world's largest carbon emissions
producer
SRR OB E

Solution
\/.

Sustainable Manufacturing

Goal: Machine Tool with high productivity and high energy efficiency

[1] National Bureau of statistics of China . China Statistical Yearbook 2005 ( M ). China Statistical Yearbook .2005.11.

Reduce
carbon
emissions

R BRHEI

“..
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Annual operating costs of a machine tool

—

faintenanc maintenance 24% energy
& repairs Costs p.a.
Costs p.a

10 Life cycle costs
o] 490.000€/10 years
5 .
£ 7
- 6
c) —
= 5
T D
o @ 4
oo
= 3
2
1

Initial Investment Not included:
100.000€ Personnel-, tool- and material costs

Source: COSTRA Studie PTW

To achieve this goal “Machine Tool with high productivity and high energy efficiency” maintenance & repairs and
Energy Efficiency are the two most important topics.

Research activities about machine tool energy efficiency and productivity:
Classification of cutting machine tools (Energy efficiency)

Co-Service (Efficiency enhance)

Milling force prediction (Possibility to avoid chattering)

[}
o

amtc

Advanced Manufacturing

CDHK Tectnlogy ontr
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Research interests:

R E:

 Lightweight design of high speed precision
machine tools
SIRBEENRNEENRTT

« Energy saving technology of high speed precision
CNC machine tool
=R B HITA R REROR

« Green process technology for high speed precision
CNC machine tool

SRBERIENREE TZRA

¥

Classification of cutting machine tools :
PIHEIIN TP BIHLR 53 R 5 - RARABIIR

Different cutting method
AR L I7

CDHK



PBEB | (o) P i £ 5

Chinesisch Deutiches
iatrey oo TONGII UNIVERSITY

Classification of cutting machine tools

45,000kWh/year®

illumination
(165, OOOkWh/year(Z)) > EAHKISKAF T air
10 X 10000km/year TS spindle _
(277g CO,/km) = feed Cookng
o> RAE22%HEF drive hydraulics

control system

ﬁ ﬁﬁ Yl Jm T pumps
= D e oo

= B % FR R electric / pneumatic clamping
ﬁﬁﬁﬁ 3% AK#ELE” -
15% P ELEF 22% 78% basic

machining loading

4500€/year

M)7.5kW bei 6000 h/a(PTW

TU Darmstadt, 2008)
(222kW bei 7500 h/a @ 100% Elektrische Leistungsaufnahme
(IWB TU Muenchen, in .15% Verlustim Motor
Fertigung S.:30-32, 9- 3 the huge energy consumption of machine tool ; ardi
2009) 1kWh equals Y .; - 30% Aufwand fur die Infrastruktur
0.63kg CO, only 22% of the energy are used to cut off material! N 20% Betrieb ohne Last (Leerau)
. 10% Verluste fur den Prozess (Reibung)
25% Prozessleistung
Classification of cutting machine tools (Quelle: FnG. IWU 2008)

* Guide user to buy a more efficient machine tool
* Promote machine tool company produce more
efficient machine tool JOLTS

* Support the government environmental policy amt c

Advanced Manufacturing

CDHK ,1 Tectnlogy ontr

Energy saving potential analysis
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Co-Service

Kooperativ erbrachte Dienstleistungen als Enabler fur den optimalen Betrieb komplexer Werkzeugmaschinen

VRPESERBEARNS T RIBNUREIIZE 1P F AR5 SR seb et vou

ﬁ Bundesmimstenum
g lor Bildung
wisd Fargehing

Project motivation

= Kein Anbieter kann alle nétigen Dienstleistungen weltweit alleine erbringen
= Kooperation ist zwingend nétig
= Sachgerechte Aufteilung der Tatigkeiten fuhrt zu einem Uberzeugenden Angebot
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Prozess-
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Schulung

a
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Prozess- rozi
optimierung g""/ \ optimierung
| - v, w TS g
Modernisierung Inbetriebnahme ) &
=)
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"
rus3150m M ' L i
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Ramp-Up
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Maschinenhersteller

Vermarktung hochproduktiver

. S timale Nut
Fertigungseinrichtungen Optimale Nutzung der

Technologiepotenziale

= ErschlieRung neuer Absatzmarkte/g! % #i i 1% = schneller Anlauf von hochkomplexen Fertigungssystemen/ifi#
= Ausbau der Kundenbindung/& 37 5 i % & %5 1k & HERMGHE R T 2%
= Anwendungs-Know-How und Kundenorientierung/4z it [fij &) Jii = Konzentration auf Kernkompetenzen/% & T1% 0 g

& 1B A (Know-How) 1 )3 = qualifizierte Betreuung durch die Hersteller/3k 542 £ 5 & 20K 5%
= Umsatze mit ergebnisstarken Dienstleistungen/ i i i) i 2 £& B&S

Uity 7= i R IR 5508 = optimaler Betrieb der erworbenen Maschinen/Hi A5 HLK 5 57 T+ 2%
= Sicherung eines ertragreichen Wachstums {7 & 2 F| & 25U » Verbesserte Kostentransparenz iiber den Life-Cycle mit neuen
= Neue Markte durch life-cycle-orientierte Geschéaftsmodelle/% 37, Geschaftmodellen/iz FH T i b AR =2 & 78 7= i 2B i i B A SOAR 11

BT T e e A R R P AR, TR AR B R T 0 #E W

< @ coservice

Service
Part supplier contractor
Other

Manufacture R ‘ ny
b} A Customer 9
LPS ‘, L ath
=7 em
: Fl:l:l.{s,yUKTIONSSYSTEME =% . )
= o o 2 2eic CO-SERVICE ing
CDH K T Technology Center

et E AR s
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Globalization strategy of SYMG

* Co-Operation
* i5CNC system

* i-plattform

FRiRithd A\
METNEESE. o ¢ P
il - -

EiERET0

B Design o
l Prototype SCHIESS

O-Series [

e -SyMG

|
@ Series “

[}
.0‘ N

amtc
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The Key

New Production Patterns

broductivity New Production Models Th e key fO r fUt ure

Efficiency New Business Models

A “Win-Win” Cooperation global improvements
and success will be:

Ecological
Innovations

Strategic
Innovations Co - Ope rations

>

1950 1960 1970 1980 1990 2000 2010 2015

International
. Intercontinental
Co - Operations

Intercultural
Interdisciplinary

© Dr.0.S. Ganiyusufoglu 42



8Veloped in Germany

Introducing the New Generation

1. Developed in Germany

2. Manufactured in China to German standards

3. For customers worldwide

Why Develop in Germany?

v’ Experienced construction engineers
v’ Collaboration with institutes
v’ Access to key suppliers

v’ Application experience

v" Direct Market - feedback

© Dr.0.S. Ganiyusufoglu 43



|G Future Positioning

Simple
Maintenance-
End friendly
Affordable
Future Reliable
Market Timely to
Low End market &
profit

Machine Tool Market

© Dr.0.S. Ganiyusufoglu 44



Co-Operation
* I5CNC system

« i-plattform

' intelligent machine o
C) internet
information
‘ industry
integrate management Ind ustry 4.0

CDHK © Dr.O.S. Ganiyusufoglu | | 15
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« Co-Operation FIYANE

* 1I5CNC system
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RS ER +BES TR =2 {EERRS MR

Kunden+Res intergration=Wertketten Win-Win Pattern
z=p
Kunde =
Kunde

10hREIFAR + 160 SFENF

100TKunde+1 6M wi @ @

NESENE <
Lizenz s DRSS . S
Verkaufstelle  [ijzenz Ersatz Lizenz R HE BRINEA  BRCFR
: Service
e X 15%4S)E
UNIS 4S

LRRET T ARBBRAEIUNIS

AR PR St P LT WEEDIIET o sttt
Sparte Produklinie Andere Marke [IOIEIS trat. Partner
Dienst. Zulieferer
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Umwandlung zum Serviceanbieter
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Thank you very much
for your Kind attention!
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