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Program overview

International Conference on Gears and parallel conferences

m 1st Conference day I *E*lﬁﬁ*

Monday, September 12, 2022

08:15 Registration

SREHC

Plenary lectures
09:30 Joint welcome and opening of 3,
« International Conference on Gears 2022 %ﬁ@ﬂlﬂ
« International Conference on High Performance Plastic Gears 2022
+ International Conference on Gear Procuction 2022
Prof. Dr.-Ing. Karsten Stahl, FZG, Technical University of Munich (TUM), Garching, Germany 2017 EF' !
09:55 Welcome address by
Prof. Dr. sc. tech. Gerhard Kramer, Senior Vice President Research and Innovation, Technical University of Munich (TUM), Germany %_'_ E -

10:05 Welcome address by
Dr.-Ing. Burkhard Pinnekamp, Head of Central Research and Development, Renk GmbH, Augsburg; President, Research Assaciation for Drive Technology (FVA), Frankfurt, Germany

E =)
10:15 Keynote sessi i i will be the next game-changing innovations and technologies? IH.WF' TIEB
L Demands in gear technology in structural change of economy q
Prof. h. . Dr.-Ing. Aizoh Kubo, General Manager, Research Institute for Applied Sciences, Kyoto, Japan L aal o\\s
Theinnovator’s DNA I “g“a -
i vegc\\\ﬁJ
Sonja Goris, M. Sc. Mech Eng,, IP & Innovation Manager, ZF Wind Power Antwerpen NV, Antwerpen-Berchem, Belgium M’mg‘“"'s
Newways to lubricate
Dr. Lutz Lindemann, Member of the Executive Board (CTO), FUCHS PETROLUB SE, Mannheim, Germany
High per lastic gears in futt icati
Prof. Dr.-Ing. Karl Kuhmann, Head of Polymer Technology Development, High Performance Polymers, Evonik Operations GmbH, Marl, Germany
Roller pairings with lubricant-impregnated sintered material
Prof.i.R. Dr.-Ing. Dr. h.c. Bernd-Robert Héhn, TUM emeritus of excellence, Gear Research Center (FZG), Technical University of Munich (TUM), Garching, Germany

'.‘ 12:00 Time for working lunch - meet & greet in the exhibition area, poster presentation area and GearArena

Parallel sessions
Parallel conferences - free of charge -
International Conference on Gears Interr.mmnal Conference on Intemanonal.tunferen:e on
Plastic Gears Gear Production
wwwvdiconference.com/02TA409022 wwwvdiconference com/02TA411022
ILetture RoomA | | Lecture Room B | | Lecture Room C | | Lecture Room D | ILecture Room E ]
13:30 Determiningtooth root strength NVH EHL contact Applications Manufacturing of internal gears.
ip 15:00 Coffeebreak - meet & greet in the exhibition area, poster presentation area and GearArena
= 16:00 Loaded tooth contact analysis Non-involute and asymmetric gears Condition monitoring/smart gears Material properties Innovative manufacturing processes

18:00 Organized bus transfer to the evening reception

International Conference on Gears 2022

ﬁ Sign up: wwwvdi-gearsieu

19:00 Evening reception at the Hofbrauhaus in Munich
i i Dinner Speech: Prof. Dr. Dr. h. c. mult. Wolfgang A. Herrmann, President Emeritus, Technical University of Munich (TUM), Carching & Chairman of the Founding Board,
Deutsches Zentrum Mobilitat der Zukunft (DZM), Munich, Germany

~

Program overview

International Conference on Gears and parallel conferences

2nd Conference day
Tuesday, September 13, 2022
iternatibnalConterence s Gears International Conference on International Conference on
Plastic Gears Gear Production
|Lecture RoomA | ILecture Room B | |Lecture Room C | ILen:ture Room D | |Lev:ture Room E |
08:30 Gearstrength Wear Bevel and Hypoid Gears Gear strength testing Gear soft machining
W 10:00 Coffee break - meet & greetin the exhibition area, poster presentation area and CiearArena E E
1:00 Planetary gears Gear geometry optimization Enhanced testing methods Standardization of strength New concepts for E F
calculation manufacturing pr -
1@! 1230 Time for working lunch - meet & greetin the exhibition area, poster presentation area and CearArena
l 14:00 Gear dynamics Operating data acquisition FEM analysis Geometrical effects Advances in speci
* 15:30 Coffeebreak - meet & greet in the exhibition area, poster presentation area and GearArena
® 1630 Gear strength - flank properties CFD - churning and windage losses Quality assurance and measurement Friction and temperature effects Modeling in gear

» 18:00 Evening reception at the conference venue
Dinner Speech: Prof. Dr.-Ing. Sebastian Bauer, Presicent, German Federation of Industrial Research Associations "Otto von Guericke" e. V. (AiF), Calogne & Managing Director (Research and Devel
BAUER Maschinen GmbH, Schrobenhausen, Germany

3rd Conference day
Wednesday, September 14, 2022
: International Conference on International Conference on
International Conference on Gears g :
Plastic Gears Gear Production
| Lecture Room A | ILe(ture Room B | | Lecture Room C | | Lecture Room D | | Lecture Room E I
08:30 Friction Simulation and optimization Worm and crossed helical gears Lubrication Measurement technology
b 10:00 Coffee break - mest & greet in the exhibition area, poster presentation area and GearArenia

11:00 Multiparameter optimization Material and heat treatment High speed gears Tribological investigation Gear hard machining
12:30 Closing remarks Closing remarks. Closing remarks Closing remarks Closing remarks

12:45 Awarding of the best presentation for junior engineers by Prof. Dr.-Ing. Karsten Stahl, FZG, Technical University of Munich (TUM), Garching, Germany
Awarding of the best paper by Dr.-Ing. Franz Vélkel, Sr. Vice President R&D, Business Division Transmission Systems, Schaeffler Technologies AG & Co. KG, Herzogenaurach, Germany
+ Lunchtime snack
[ 1415 Endof the conferences

e invites the world!
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= International Conference on Gears 2022

o Sign up: ww.vdi-gears.eu
7" ’

08:30 Registration

09:30 Jointwelcome and opening of
+ Interhational Conference on Gears 2022

+ International Conference oh Gear Production 2022

Welcome address by

Welcome address by

Demands in gear technology in structural change of economy
« High perfartmance inthe itflating structure of the econotny
« Motive force behind human activityls desire

Theinnovator's DNA
+ Exploration
« Acceleration
« Serendipity

Newways to lubricate

« Sensor technologies - what's possible
+ Newbasefluids —why not water

High performan ce plastic gears in future applications
+ Intelligent plastics material deslign

+ Processing and design freedorn of plastic gears

« Evaluation of plastic gears for hew mobility vehicles

+ Lubrication of the contact by escaping lubricant

Program

1st Conference day
Manday, September 12% 2022

‘1 Plenary lectures

« Interhational Conference on High Performance Plastic Gears 2022

Prof. Dr.-Ing. Karsten Stahl, FZG, Technical Uriversity of Munich (TUM), Garching, Germany

Prof. Dr. sc. tech. Gerhard Kramer, Senior Vice President Research and Innavation, Technical University of Munich (TUM), Germany

+ Necessaty performance in sustainable structure of the economy
Prof. h. c. Dr.-Ing. Aizoh Kubo, General Marager, Research Institute for Applied Sdences, Kyoto, Japan

Sonja Goris, M. Sc. Mech. Eng., IP & Innovation Manager, ZF Wind Power Antwerpen NV, Antwerpen-Berchem, Belgium

« Sustainability requirements change in raw matetial lahdscape

Dr. LutzLindemann, Member of the Executive Board (CT0), FUCHS PETROLUB SE, Mahnhelm, Germany

« Separation of the contact of the Roller pairings, without metallic contact
‘ + Influence of the surface structure

12:00 Time fora working lunch — meet & greet in the exhibition area, poster presentation area and GearArera

- Conference will continue in parallel sessions -

Dr.-Ing. Burkhard Pinnekamp, Head of Central Research and Development, Renk GrmbH, Algsburg; President, Research Assoclation for Drive Technology (FVA), Franicfurt, Germany

Keynote session: Innovation flashlights: What will be the next game-changing innovations and technologies?
Moderation: Prof. Dr.-Ing. Karsten Stahl, FZ, TechnicallUriver sity of Munich (TUM), Garching, Germany

Prof. Dr.-Ing. Karl Kunmann, Head of Polymer Technology Development, High Performance Polymers, Evorik Operations GmbH, Marl, Germany
Roller pairings with lubricant-impregnated sintered material

Prof.i.R. Dr-Ing. Dr. h.c. Bernd-Robert Hohn, TUM emeritus of excellence, Gear Research Center (FZG), Technical University of Munich (TUM), Garching, Germany

I Lecture Room A

22 Determining tooth root strength
Moderation: Dr.-Ing. Hartmut Faust, Schaeffler Automotive
Buehl GimbH & Co. KG, Germany/Prof. Prof. Bingkui Chen,
Chongaing University, China

13:30 Gear root bending strength: statistical treatment of single tooth
bending fatigue tests results
- Statistical analysis of STBF (Single Tooth Bending Fatigue Test) data
+ Gear SN-curve estimation via maximum likelihood estimation (MLE)

and statistic of extremes

LucaBonaiti, M. Sc., Prof. Ing, Carlo Giorla, Associate Professor,
Prof. Dr-Ing. Francesco Rosa, Assistant Professor, Department of
Mechanical Engineering, Politecnico di Milano, Italy

| | Lecture Room B

£ NVH
Moderation: Prof. Dr.-Ing. Berthold Schlecht, Technical Uni-
versity of Dresden, Germany/Dr.-Ing. Aleksandar Miltenovié,
University of Nig, Serbia

NVH calculations for drivetrains - how to select the best suitable

calculation method for a specific purpose

- Calculation process for NVH using transmission design- and
MBS-Software

« Effect of the low-contact-ratio (LCR) and high-contact-ration (HCR)
gear designs on gear loads and NVH

DipL-Ing. Jiirg Langhart, Senior Engineer - Global Sales, Prof, Dr.-Ing.

Saeed Ebrahimi, Software Developer, KISSsoft AG, Bubikan, Switzer-

land; Dr.-Eng. Davide Marano, Senior Transmission Engineer, Gearlab

srl, Modeng, Italy

I | Lecture Room C

o EHL contact
Woderation: Prof. Dr.-Ing. Bernd Sauer, Technische Universitat
Kaiserslautern, Germany/ Dr.-Ing. Toni Weiss, Gear Consultant,
ret. from Renk GmoH, Augsburg, now GanaCon - Gear analysis
and Consulting, Germany

Effectiveness of Roelands formula with constant viscosity-
pressure coefficient (VPC) in the EHL solution of higher pair contact
« Effect of the different constant VPC on EHL reg|

« Comparisons between constant VPC and varig|

liajia Zhang, Ph.D.,Yurmei Hu, Professor, Huan Z| ate
Key Laboratary of Mechanical Transmission, Chd E H ty,
Chongging City, China

14:00 Improved method for the determination of tooth root endurance

strength

« Load increment procedure for the precise estimation of the load
capacity of each test tooth

- Evaluation of the influencing geometry parameters for an accurate
calculation of fatigue strength

Ahmad Alnahlaui, M. Sc., Research Assistant, Prof, Dr.-Ing, Peter

Tenberge, Full Professor, Chair of Industrial and Automative

Drivetrains, Ruhr-University Bochum, Germany

Gear mesh excitation and non-uniform rational B-splines

- Tooth contour derived by shaping simulation

+ Numerical modeling with isogeametric analysis

Andreas Beinstingel, M. Sc., Chair of Vibroacoustics of Vehicles and
Machines, Technical University of Munich (TUM), Garching & Computa-
tional Engineer, Renk GmbH, Augsburg; Dr.-Ing. Michael Heider, Head
of Calculation Department, Renk GmbH; Prof. Dr.-Ing. Steffen Marburg,
Chair of Vibroacoustics of Vehicles and Machines, TUM, Garching,
Germany

Local pitting fatigue concept with EHL simula

hardened gears

« Consideration of surface roughness and slidin| A

« Analysis of stress historyatdifferent gear fla

Aleksandar Eric, M. Sc., Gear Developmentand [l M| =/
Realization, Chassis Systems Control, Robert Boj pronn;
Prof. Dr.-Ing. habil. Volker Schulze, Director of Manufacturing and
Materials Technalogy, whk Institute of Praduction Science, Karlsruhe
Institute of Technology (KIT), Germany

14:30 Acomparison of gear h bending fatigue lives from sing|

bending and rotating gear tests

« Discussion of statistical regression techniques for single tooth
bendingand rotating gear tests

« Translation factors for converting single tooth bending data to
rotating gear data are introduced

Isaac Hong, Ph. D., Research Scientist, Zach Teaford, Gracluate Rese-

arch Associate, Prof. Anmet Kahraman, Howard D. Winbigler, Professor

and Director, Cear and Power Transmission Research Laboratory,

Department of Mechanical and Aerospace Engineering, The Ohio State

University, Columbus, USA

15:30- Poster presentations in the poster exhibition area
15:50

NVH-per . costs - coherent R&D for gears, system and

manufacturing

« Interaction between NVH-performance of transmissions, gear quality/
-costs, technology and process in gear manufacturing

- Big data analysis

DipL-Ing. Andreas Hessler, Development Engineer, Transmission

Gears, Dr.-Ing. Benedikt Neubauer, Director Gears, Business Division

E-Mobility, Schaeffler Technologies AG & Co. KT, Herzogenaurach,

Germany

WP 15:00 Coffeebreak - meet & greetin the exhibition area, poster presentation area and GearArena

2x2-disc tribometer for various tests on sliding/rolling contacts

with tribological loads such as in tooth flank contacts

« Simple test machine for micro-pitting and pitting tests with the
same paths of local tribological stress as on the tooth flanks

- Tribometerwhich allows to analyze the stepwise progress of wear
and fatigue without destroying the specimens.

Prof. Dr.-Ing. Peter Tenberge, Full Professor, Chair of Industrial and

Automotive Drivetrains, Ruhr-University Bochum, Germany

| B%TiE

SREAC
ShEI)
2017+
S+IufmE-
Tolkisg
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08:30

03:00

09:30

10:30-
10:50

16:00

Program

| Lecture Room A

& Loaded tooth contact analysis
T Moderation: Prof. Dr.-Ing. Christian Brecher, RWTH Aachien
University, Germany/Dr.-Ing. Reiner Vonderschmidt, Georgii
HKobold GrbH & Co. KG, Germany

analysis (TCA) of forged differential bevel gears

« Fulldesign of forged differential gear sets

+ Loaded tooth con tact analysis of forged differential gear sets
Dr.-Ing. Joachim Thomas, Managing Director, ZG Hypoid GmbH, Asch-

heim, Dipl-Ing. Frederik Mieth, Research Assistant, Institute of Machine

Elemnents and Machine Design, Faculty of Mechanical Science and

Engineering, Technical University of Dresden, Germany; Claude Gosselin,

P Eng, Ph.D, Managing Director/CE0, Involute Simulation Softwares
Inc, Quebec, Canada

Design, strength calculation by 15010300 and loaded tooth contact

| | Lecture Room B

£ Non-involute and asymmetric gears
T Moderation: Prof. Dr.-Ing. Manfred Hirt, Past President,
Research Assodiation for Drive Technology (FVA), formmer board
of Renl GrrbH, Gerrmany/ Dr. Alex Kapelevich, AKGears, LLC, USA

Experimental validation of an analytical calculation method for

determining the tooth root bending strength of asymmetric gears

- Systematic experimental investigations on the tooth root bending
strength of asymimetric gears

- Validation of an analy tical calculation method for standardization

Christian Weber, M. Sc., Mechanical Engineer, WEBER GMBH & Co.

KG, Bodman, Dr-Ing, Thormas Tobie, Head of Department, Department

Load-Capacity Cylindrical Gears, Prof. Dr-Ing. Karsten Stahl, Full Profes—

sor, Institute of Machine Elerents, Director, Gear Research Center (FZ6),

Technical University of Munich (TUM), Garching, Germany

| | Lecture Room C

2= Condition monitoring/smart gears
Moderation: Prof. Dr.-Ing. Dr. h. c. Albert Albers, Karlsruhe
Institute of Technology (KIT), Germany/ Prof. Dr. Datong Qin,
Chongging University, China

Sensor-integrated gears: wear detection by in-situ MEMS
acceleration sensors

« Integration of MEMS acceleration sensors directly on gear

- Optimization of wear detection by machine-learned regression
Julian Peters, M. Sc., Research Assistant, Dr-Ing, Thomas Gurosch,
Head of Research Department Mechatronic Machine Elerments and
System Reliability, Univ.-Prof. Dr-Ing, Sven Matthiesen, Chair of
Power-Tools and Machine Elemenitsat IPEK - Institute of Product
Enginesring, Karlsruhe Institute of Technology (KIT), Germany

16:30 Innovative tooth contact analysis with non-uniform rational

b-spline (NURBS) surfaces

- Comparison of NLIRBS and Bézier approach in tooth contact analysis

(Tca)
« Potential of flank and root description regarding stress and lifetime
prediction
DipL.-Ing. Felix Miiller, Research Assistant, Dr.-Ing, Stefan Schurmann,
Chief Engineer, Prof, Dr.-Ing. Berthold Schlecht, Full Professor, Institute
of Machine Elements and Machine Design, Faculty of Mechanical
Scienceand Engineering, Technical Urniversity of Dresden, Germany

Practical application of asymmetric tooth root geometry for down-

sizing automotive transmission gears

- Development of ahob design method for asymmetric tooth tip
geometry

+ Vialidation of the effect on improving the tooth root strength for CUT

ears

Kunihiko Fukanoki, Developrment Engineer, Hardware Syster Develop-

rment Department, Jatco Ltd, Atsugi City, Dr -Ing, Yoshitormo Suzuki

Engineering Managernent Departrment, Koji Matsuo, Developrent

Engineer, Hardware Systern Developrent Department, Fuji Chity, Jatco

Ltd,, Japan

Applicati on of genetic algorithms for parameter identification ina
developing smart gear system

- Parameter identification for the smart gear systern

« Optimizing error of parameter identification by geneticalgorithms
Thanh-Tung Mac, M. Sc., Faculty of Mechanical Engineering, Kyoto
Institute of Technology, Kyoto, Japan

00 Developing adigital tread linking gar design to manufacturing
simulation and metrology
« Demonstrating data flow across gear design & manufacturing
+ Benefits delivered to the component manufacturer
MAM. Eng C. Eng MIMechE, Barry James, Head of Research and
Innowation, Systerm Dynarnics, MSc CEng MiMechE Stewart Hughes,
Teamn Leader, Hexagon Applied Solutions, Romax Technology Ltd,,
Nottingham, United Kingdom

30 End of thefirst conference day

00 Organized bus transfer to the evening reception
:00 Evening reception at the Hofbrauhaus in Munich

You can ook forward to a special evering event, Enhanceyour personat network and

use the informal atmosphere for deeper-going discussions

Dinner speech

Prof. Dr. Dr. h. . mult. Wolfgang A Herrmann, President Emeritus, Technical University of Munich (TUM),
Garching & Chairman of the Founding Board, Deutsches Zentrum Mobilitat der ZukunFt(DZM), Munich, Germany

Contact characteristic of cycloid planetary gear drives considering

Feasibility study of measuringinstantaneous angular speed of

relevant backlashes and clearances
- Ainalysis for cycloid gear drives with bearing clearances
« Influences of the clearances on contact characteristics

Ling-Chiao Chang, M. Sc., Dr-Ing, Shyi-leng Tsai, Associate Professor,

Department of Mechanical Engineering National Central Lhiversity,

Taoyuan City, Taiwan, Ching-HaoHuang, Ph. D, Transmission Machinery

Co, Ltd, Tainan City, Taiwan

-\

v - D“a(e'm\l'\“"" A

| =

spur gears with maghetoresistive (MR) sensors

- Evaluation of measuring positions for condition monitoring of spur
gears

+ Comparison of instantane ous angular speed (1AS) with accelerome-
ter measurements

Yanik Koch, M. Sc., Research Assistart, Prof. Dr.-Ing Eckhard Kirchner,

Director, Institute of Product Development and Machine Elements,

Techrische Universitat Darmstadt; Dr.-Ing Rolf Slatter, CEO, Sensitec

GrmbH, Wetzlar, Germarmy.

"Mability s riof oty an essential feature of freedam — without if, living nature s unimaginable.
The key to mobility of humankind and its commurities has always been innovation; shaped by our
engineers,coming full circle back to ving freedam.”

2nd Conference day
Tuesday, September 13, 2022

| Lecture RoomA
+= Gear strength
l Moderation: Dr.-Ing. Ralf Hess, Flender GmbH, Germany/
Robin Olson, M. Sc., Rexnord Industries, LLC, USA

Material influence on mechanical properties of gears with

alternative microstructures

« Investigations onthe influence of different microstructures onthe
gear load carrying capacity (tooth root breakage and pitting)

- Evaluation of the potential of alternative case layer structures
compared to conventionally carburized and case-hardened gears
Niklas Blech, M. Sc., Research Associate, Dr-Ing. Thomas Tobie, Head

of Department, Department Load-Capacity Cylindrical Gears, Prof,
Dr.-Ing. Karsten Stahl, Full Professor, Institute of Machine Elements,
Director, Gear Research Center (FZG), Technical University of Munich
(TUM), Garching, Germany

| | Lecture Room B

S Wear
Moderation: Prof. Dr.-Ing. Peter Tenberge, Ruhr-Uriversity,
Germany/Prof. Ing. Carlo Gorla, Politecnico di Milano, Italy

wi

Analysis of the mechanisms of action within the dry lubricated
rolling-sliding contact of coated surfaces

« Characterization of the friction behavior

- Localwear analysis of the coating

Sebastian Sklenak, M. Eng., ResearchAssistant, Dr.-Ing. Jens Brim-
mers, M. Sc., Chief Engineer, Gear Department, Prof Dr.-Ing. Christian
Brecher, Full Professor, Chair of Machine Tools, Laboratory for Machine
Tools and Production Engineering, Faculty for Mechanical Engineering,
RWTH Aachen University, Germany

| ILecture Room C |

2= Beveland hypoid gears

' Moderation: Prof. Dr.-Ing. Michael Weigand, TU Wien, Austria/
Prof. Dr. Eng. Ichiro Moriwaki, Kyoto [nsti bey.

Japan

Development of IP-bevel gears for industrial ¢
- Gear features in design and manufacturing

Prof. h. ¢. Dr.-Ing. Aizoh Kubo, General Manage
for Applied Sciences, Kyoto, Japan; Dr.-Ing. Akio
AMTEC Inc, Osaka, Japan; Dipl.-Ing. Hiroya Ishiyg
DMG/MORI Co. Ltd, Iga, Japan

Advanced use of DOE in gear macro-geometry optimization

+ Optimization of NVH-behavior, gear durability and efficiency

« Quality and robustness improvement for gear performance
Nikolaus Hessinger, Simulation Enginser Transmission, Michael
Braunstingl, B. Sc., Simulation Engineer Transmission, Hemant Bansal,
M. Eng., Lead Engineer Transmission Simulation, Passenger Car Trans-
mission Simulation and Testing, AVL List GmbH, Graz, Austria

Improving pitting durability by introducing the non-linear wear
propagation property of helical gears

« Mechanism of pitting durability deviations at high loads

« Influence of tooth-edge modifications onwear

Dr.-Ing. Koji Kumagai, Development Engineer, Powertrain Procluc-
tion Engineering and Development Division, Nissan Mator Co,, Ltd.,,
Kanagawa, lapan

Enhanced loaded tooth contact analysis of hy} ina

multi-body-system simulation

+ Enhanced load distribution calculation with reduced number of
contact paints

- Stress analysis with speed improvements on hypoid gears

Dipl.-Ing. Wolf Wagner, Research Assistant, Dr.-Ing, Stefan Schumann,

Chief Engineer, Prof. Dr.-Ing. Berthold Schlecht, Full Professor, Institute

of Machine Elements and Machine Design, Faculty of Mechanical

Science and Engineering, Technical University of Dresden, Germany

Influence of grinding zones on the tooth root bending strength of
case carburized cylindrical gears
« Experimentalinvestigations and grinding zone measurement
analysis
- CGears of different sizes and different shot blasting treatments
Michael Geitner, M. Sc., Research Associate, Teamleader materials
and heat treatment, Or.-Ing. Thomas Tobie, Head of Department,
Department Load-Capacity Cylindrical Gears, Prof. Dr.-Ing. Karsten
Stahl, Full Professor, Institute of Machine Elements, Director, Gear
Research Center (FZ0), Technical University of Munich (TUM),
Garching, Germany

Poster presentations in the poster exhibition area

Wear simulation of worm gears based on an energetic model

« Transient simulation of friction and wear of worm gears

« Experimental determination of wear model parameters

Dipl.-Ing. Kevin Daubach, Research Assistant, Jun. Prof. Dr.-Ing.
Manuel Oehler, Junior Professor for Mechanical Drive Technology,

Prof. Dr.-Ing. Bernd Sauer, Full Professor, MEQT - Institute of Machine
Elements, Gearsand Tribology, Department of Mechanical and Process
Engineering, Technische Universitat Kaiserslautern, Germany

B 10:00 Coffee break - meet & greet in the exhibition ares, poster presentation area and GearArena

A standardizable approach to tooth flank fracture

- Application of Dang Van criterion to the prediction of TFF

- Focusing exclusively on surface-parallel material planes

Dipl.-Ing. Stephan il Department of Mechanicaland
Industrial Engineering, Norwegian University of Science and Technology
(NTNU), Trondheim, Norway, Joni Keski-Rahkonen, M. Sc., Manager
Product Support, PE - Thruster Systems, Kongsberg Maritime Finland
Oy, Rauma, Tami Komssi, M. Sc,, Sales Director, ATA Cears Oy, Tampere,
Finland

Source: @ Hofbrauhaus Minchen
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| Lecture RoomA

S, Planetary gears

fi

Germany

11:00 Dynamic load distribution of planetary gear sets subject to both

internal and external excitations

« Dynamic response and contact stress distribution in planetary gears

+ Influence of input torsionalexcitations
Lokaditya Ryali, Graduate Research Associate, Dr. David Talbot,

Assistant Professor, Gearand Power Transmission Research Labora-
tory, Department of Mechanical and Aerospace Engineering, The Chio

State University, Columbus, USA

Moderation: Dipl.-Ing. Zsolt Roth, J. M. Voith SE & Co. KG [ VTA,
Germanyy/Dr.-Ing. Kai Lubenow, Eickhoff Antriebstechnik GmbH,

| ILecture Room B

£, Gear geometry optimization
Moderation: Prof. Dr.-Ing. Gerhard Poll, Leibniz University
Germany/Prof. Dr. Geng Liu, Northwestern Polytechnical
University & Shaanxi Engineering Laboratory for Transmissions
and Controls, China

Parametric study of hypocycloidal involute gears

- Definition of the tip/tip interference condition in the internal gearing
with @ low tooth number difference

- Definition of the effective cantact ratio of hypacycloidal involute
gears under load

Dr.-Ing. Alex Kapelevich, Consultant, Yuriy V. Shekhtman, Senior

Researcher, AKGears, LLC, Shoreview, Minnesota, USA

| |Lecture Room C

S Enhanced testing methods
Moderation: Dr.-Ing. Carsten Gitt, Mercedes-Benz AC,
Germany/Prof. Dr.-Ing. José|. Pedrero, Universicac Nacional
de Educacién a Distancia (UNED), Spain

Suitability of the test results of micropitting tests acc. to FVA 54/7

for modern practical gear applications

« Influence of the material of case-hardened gears on the test results

« Influence of geometry (use of flank modifications and helical gears)
and grinding method (profile grinding) of test gears on the test
result

Nadine Sagraloff, M. Sc., former Research Associate, Dr-Ing. Thomas

Tobie, Head of Department, Department Load-Capacity Cylindrical

Gears, Prof. Dr.-Ing, Karsten Stahl, Full Professor, Institute of Machine

Elements, Director, Gear Research Center (FZG), Technical University of

Munich (TUM), Garching, Germany

tary gearboxes

+ High speed double-helical planetary gearbox

« Influence of load and speed on load sharing behavior

Joshua Gétz, M. Sc., former Research Associate, Team Leacler Gear
Dynamics, Department Calculation and Verification of Gearbox
Systems, Marius Fiirst, M. Sc,, Research Associate, Felix Siglmiller;
M. Sc., Research Associate, Institute of Machine Elements, Gear
Research Center (FZG), Technical University of Munich (TUM),
Garching, Germany

ic load sharing of plane-

Pitch error analysis on gear rolling-forming with radial-feeding

« Pitch error analysis of gear rolling-forming process with radial
feeding

+ Experimentvalidation of pitch error with two sets of tooth numbers

Dr.-Ing Peng Bo, Yuanxin Lug, Chengsheng Li, College of Mechanical

and Yehicle Engineering, Chongaing University, China

Test rig concept for high power very high cycle fatigue (VHCF) gear
testing

« Concept for tooth root testing at high rotational speeds

« Challenges for high-speed gear testing under raversed bending
Moritz Trippe, M. Sc., Research Assistant, Gear Department, Dr.-Ing.
Jens Brimmers, M. Sc,, Chief Engineer, Gear Department, Prof. Dr.-Ing.
Christian Brecher, Full Professor, Chair of Machine Tools, Laboratory
for Machine Tools and Production Engineering, Faculty for Mechanical
Engineering, RWTH Aachen University, Germany

12:00 Influences on the excitation behavior of lightweight planetary

gearboxes

+ Influences of misalignments and flexible ring gears on the
transmission error

- Extension and validation of a tooth contact analysis

lulian Theling, M. Sc., Team Leacler Gear Acoustics, Gear Department,

Dr.-Ing. lens Brimmers, M. Sc., Chief Engineer, Gear Department,

Prof. Dr.-Ing. Christian Brecher, Full Professar, Chair of Machine Toals,
Laboratory for Machine Tools and Prodiuction Engineering, Faculty for

Mechanical Engineering, RWTH Aachen University, Germany

13:00- Poster presentations in the poster exhibition area
13:20

Very fast tooth root optimization - general tool geometry for much

smaller tooth root stresses

- Stepwise modification of the hobbing tool geometry and fast
simulation of the hobbing process

- Usinga new FEM calibrated analytic function for a fast optimization
process to minimize the maximum tooth root stress

Prof. Dr.-Ing. Peter Tenberge, Full Professor, Chair of Industrial and

Automotive Drivetrains, Ruhr-University Bochum, Germany

.1 12:30 Timefor a working lunch - meet & greet in the exhibition area, poster presentation area and GearArena

Mode Il threshold under rolling contact fatigue (RCF) and develop-
ment of atest gearbox for planet gears

« Determining mode Ill threshold under RCF for thin-rimmed gears

« Development of test rig for testing 3-gear train planet gears layout
Prasad Mahendra Rao, M. Sc, Prof. Or.-Ing. Stefano Foletti, Associate
Professor, Prof. Ing. Carlo Gorla, Associate Professor, Department of
Mechanical Engineering, Politecnico di Milano, ltaly

| Lecture RoomA

& Gear dynamics
| Moderation: Dr-Ing. Todor Radev, Volkswagen AC, Germany/
Prof. Dr.-Ing. Philippe Velex, INSA - Institut National des
Sciences Appliquées de Lyon, France

An experimental study of parametric resonances of a spur gear

pair at speeds aboveits primary resonance

~ Experimental demonstrations of parametric resonances of a spur
gear pair

- High-speed spur gear set-up and assaciated instrumentation

Prof. Ahmet Kahraman, Professor and Director, Cihan A, Celikay,

Graduate Research Associate, Ata Donmez, Cracluate Research

Associate, Gear and Power Transmission Research Laboratory,

The Ohio State University, Columbus, Ohio, USA

| |Lecture Room B | I

& Operating data acquisition
oom ion: Dr.-Ing. Burkhard , Renk GmbH,
Augsburg & Research Association for Drive Technology (FVA),
Germary/Prof. Prof. Dr.-Ing. Athanassios Mihailidis, Aristotle
University of Thessaloniki, Greece

Generation of torque spectrum from measured torque-speed-time

data

« "Rainflow method" when torque has both positive and negative
signs

« Duty cycle acc. S06336-6 with added mean stress influence factor

Dr.-Ing. Ulrich Kissling, President, KISSsoft AC, Bubikon, Switzerland

Lecture Room C

2 FEManalysis
Moderation: Dipl.-Ing. Norbert Haefke, Research Assaciation
for Drive Technology (FVA), Germany/Prof. Wenzhong Wang,
Beijing Institute of Technology, China

Dynamic modeling and accuracy evaluation method for complex

irregular components of aviation transmissiog

+ Multi-method interactive verification of irregt
modeling

- Quantitative accuracy evaluation method of cg

Dr. Aigiang Zhang, Research Assistant, Jing Weil

University, Ching

of gear profil on a three-axis
integrated transmission system for vibration reduction

« Performance optimisation of manufacturing deviations.

« Design, simulation and analysis of gears and transmissions

Pu Gao, Ph. D., Research Assistant, Prof. Hui Liu, Professor, Vehicle
Research Center, Beijing Institute of Technology, Prof, Dr. Changle
Xiang, Vice-President, Beijing Institute of Technology, Director,
National Key Lab of Vehicle Transmission, Beijing, China

Trouble shooting of abnormal gearbox noise

« Trouble shooting and analysis under high time pressure

« Root cause identification by comprehensive analysis mainly of one
microphone signal

« Development of a monitoring strategy for the gearbox

Dr. sc. techn. Frank May, Senior Expert Mechinery Dynamics &

Acoustics, TUV SUD Schweiz AG, Winterthur, Switzerland

Stress calculation on bevel gears with FEM in|
- Loaded tooth contact analysis with bevel gearg

« Subsurface stress state and load capacity of .

Dipl.-Ing. Frederik Mieth, Research Assistant, [}

Ulrich, Research Assistant, Prof. Dr.-Ing. Berthol TDP Pro-
fessar, Institute of Machine Elements and Mach| ltyof
Mechanical Science and Engineering, Technical University of Dresden,
Germany

Influence of thin rimmed/-webbed gears on transmission dynamic
behavior - approximate dynamic factor formula

+ Dynamic factar formula for the 3D FE gear hybrid model

« Web/meshdynamic coupling in a thin-rimmed/-webbed gear
Dr.-Ing. Bérengere Guilbert, Asscciate Prof, Prof. Dr-Ing. Philippe
Velex, Full Professor, LaMCcS, INSA - Institut National des Sciences
Appliquées de Lyon, Villeurbanne Cédex, France

Poster presentations in the poster exhibition area

Improved rotorcraft drivetrain safety and related research with

Finite element tooth contact analysis of crossed helical gear drives

special focus on improved lubricants for rotorcraft tr

« Technicalimprovements of rotorcraft drive trains, improvements of
the design process

« Novel lubricants for transmissions for aviation

Prof. Dr.-Ing. Michael Weigand, Full Professor and Head of Research

Unit Machine Elements and Transmissions for Aviation, Univ.-Prof.

Dipl.-Ing. Dr.-Ing. Carsten Gachot, Full Professor and Head of Research

Unit Tribology, Institute for Engineering Design and Product Develop-

ment, TU Wien, Vienna, Austria

* 15:30 Coffee break - meet & greet in the exhibition area, poster presentation area and GearArena

and d
« Impact of deformation, misalignment and manufacturing deviations
- Tooth contact analysis
Prof. Dr.-Ing. Athanassios Mihailidis, Full Professor, Head of the
School of Mechanical Engineering, Laboratory of Machine Elements
and Machine Design, Aristotle University of Thessaloniki, Greece
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Program

| Lecture Room A

Gear strength - flank properties

Moderation: Prof. Ing. Carlo Gorla, Politecnicodi

Milano, [taly, Dr.-Ing. Johannes KBnig, ZF Friedrichshafen AG,
Germany

16:30 Combiningimproved gear efficiency and improved fatigue

performance through mass finishing

+ Friction modified by enhanced topography and microstructure

+ Fatigue modified by introduced compressive stress

Florian Reinle, M. Sc., Advaniced Developrment Engineer, Advanced
Developrrient & Tribology, OTEC Prazisionsfinish GmbH, Strauben-
hardt, Germany; Ing, Enrico Morgano, Powertrain Materials Enginee-
fing Manager, Product Development, CRF Centro Ricerche Fiat SCpA,
Orbassanc, ltaly

||Lecture Room B

& CFD - churning and windage losses
Moderation: Dr.-Ing. Rolf Ddbereiner, AVL List GrbH, Austria/
Prof. Dr. Eng. JoZe Duhovnik, University of Ljubljana, Sovenia

Prediction of churning losses in an industrial gear box with spiral
bevel gears using the smoothed particle hydrodynamic method

+ Dildistribution and churning losses with SPH simulations

- Churning loss distribution per component

Dipl-Ing. Benjamin Legrady, Customer Success Engineer, Markus
Taesch, M. S¢, Customer Success Engineer, dive solutions GrrbH,
Berlin, Gerrnary; Dipl.-Ing, Frederik Mieth, Research Assistant, Institute
of Machine Elements and Machine Design, Faculty of Mechanical
Science and Engineering Technical University of Dresden, Germany

||Lecture Room C

£ Quality assurance and measurement

j Moderation: Dr.-Ing. Jérg Hermes, SEV-Evrodrive GrnbH &
Co, KG, Germany/Eng. Amir Aboutaleb, American Gear
Manufacturers Association, USA

Measurement of profile deviation parameters for characterizing
statically loaded gears

+ Testrig for lightweight gears

+ liear deformation characterization

Marc Pillarz, M. Sc., Resear ch Assistant, Dr.dng, Axel von Freyberg,
Research Assistant, Prof. Dr.-Ing, habil. Andreas Fischer, Institute
Director, Institute for Metrology, Automation and Quality Science,
University of Bremen, Germany

17:00 Influence of material roughness, hardhess and lubricant

additives on themicropitting behaviour of gears

« Influence of material properties on the micropitting process

+ Effect of lubricant additives for suppressing micropitting

Takuya Ohno, B. Eng,, Lubricants Researcher, Lubricants Research
Laboratory, Idemitsu Kosan Co, Ltd., | chibiara-shi, Japan; Dr.-Ing,
René Greschert, Testing Engineer, Dr.-Ing, Jens Brimmers, M, Sc, Chief
Engineer, Gear Department, Chair of Machine Tools, Laboratory for
Machine Tools and Production Engineering (WZL), Faculty for
Mechanical Engineering, RWTH Aachen University, Germany

Onwindage power loss reduction achieved by flanges

- Efficiency of high-speed gears

- Windage power loss —mitigation strategies using flanges

Dr.-Ing. Michal Ruzek, Assistant Professor, Prof. Fabrice Ville, Professor,
LaMCoS, INSA - Institut National des Sciences Appliguées de Lyon,
Villeurbanmne Cedex, France, Dr. Yann Marchesse, Assodate Professor,
ECAM, Lyon, France

Effect of a multi-stage grinding process on the Barkhausen noise
signal

- Impact of roughing and finishing on Barkhausen noise

- Contribution toa reliable detection of grinding burn

Dr.-Ing. Tobias Hilsemann, Head of division "Abrasive Processes and
Gear Technology’, Or.Ang, Daniel Sackmann, former Research Fellow,
Abrasive Processes and Gear Technology, Prof. Dr-Ing habil, Prof.
h.c.Dr.h. c.Or. h. ¢ Bernhard Karpuschewski, Director, Manufactu-
ring Technologies, Leibriz Institute for Materials Engineering — IWT,
Bremen, Germany

17:30 Increased load carrying capacity of gears through optimized steel

performance, surface conditions and processes

+ Back-to-back testing of three steel performance levels

+ Steel performanceinfluence on high quality manufacturing

Elias Lothman, M. Sc., Application Engineer, Industry Sclutions
Development, Ovako AB, Hofors, Sweden, Dr.-ng Michael Hein, Head
of Departrment Worm gears and Bevel gears, Fatigue life analysis,
Gear Research Center (FZG), Technical University of Munich (TUM),
Garching, Germany, Urs Steiner, M, Eng, Team Leader, Research and
Testing, Humbel Zahnréder AG, Kradolf, Switzerland

18:00 Evening reception at the university
Enhance your personal network and e the relaxed and informal atmosphere for deeper-going

conversations with other participants and speakers.

Dinner speech

CFD analysis oh the oil flow of a gear stagewith guide plate
« Nurierical modeling of gearbox il flow and validation
+ Influence of & guide plate on ail distribution and no-load power-loss.
Lucas Hildebrand, M. Sc., Research Assistant, Dr.-Ing Thomas Lohner,
Head of department EHL-Tribological Contact and Effidency, Prof.
Dr.-Ing. Karsten Stahl, Full Professor, Institute of Machine Elements,
Director, Gear Research Center (FZG), Technical University of Munich
(TUM), Garching, Gerrmany

-

L3 oo are\“""“& A
-

Prof. Dr.-Ing. Sebastian Bauer, President, German Federation of Industrial Research Assodiations "Ottovon  "Despite all digitalization in the w
opment), BAUER Maschinen GmbH,  developing and manufacturing transmission systerns which aim at the best efficiency factor as well

Guericke’ .V, (A(F), Cologne & Managing Director (Research and Devels

Schrobenhausen, Germany

as the lowest possible lifetime co

3rd Conference day
Wednesday, September 14", 2022

Tooth profile error detection using only a smallspot type of laser

sensor

- Tooth profile error tendency can be obtained from laser beam
reflection

- Thismethod isvery simple, low cost, able to quickly do many times

Prof. Dr. Eng. Eiichiro Tanaka, Professor, Graduate School of Infor-

rmation, Production and Systems, Faculty of Science and Engineering,

Waseda University, Kita-kyushu, Prof. Dr, Eng. Masakazu Nakasako,

Professor, National Institute of Technology, Kure College, Dr, Eng, Kiyo-

takalkejo, Assistant Professor, Hiroshima University, Hiroshirma, lapan

orld, also in future real forces will frave to be transmitted. Thus,

sts will always be a chiallenge for all people involved.

|Lecture RoomA I |Lecture Room B | |Lecture Room C |

o= Friction ¢ Simulation and optimization e== Worm and crossed helical gears

l Moderation: Dr.-Ing. Andreas Klein, Flender GimbH - Winergy, ! Moderation: DipL-Ing. Christian Hartmann, Magrz PTBY. & Co. ' Moderation: Prof. Dr.-Ing. Georg Jacobs, RWTH Aachen
Germany/Dr. Michel Octrue, former CETIM (Technical Center KG, Germany/Prof. h. c. Dr.-Ing. Aizoh Kubo, Research Institute University, Germany/Dr.-Ing. Joachim Th|
for Mechanical Engineering Industries), Senlis, France for Applied Sciences, Kyoto, lapan GmbH, Germany

Minimum friction losses in wind turbine gearboxes Study electr i coupled dh ic char; isticsofthe  Calculation method for the tooth thickness off

- Optimal shift coefficients of wind turbine gearboxes for minimum transmission system of wind turbines gears

friction losses - Establishing the electromechanical coupling model considering the - Research into tooth thickness characteristics

« Minimum friction losses, with regard to bending and pitting strength
requirements

Prof. Dr.-Ing. José |. Pedrero, Full Professor, Or.-Ing. Miguel Plegue-

zuelos, Associate Professor, Department of Mechanics, Faculty of

Engineering, Universidad Nacional cle Educacién a Distancia (UNED),

Madrid, Spain; Ing. José Calvo-Irirsarri, Gearbox Section Manager,

Gamesa Energy Transmission - SGRE ON, Zamudio, Spain

internal excitation of gear systemand the electromagnetic
characteristics of the generator

« Effects of different structural parameters of the generator onthe
dynamic characteristics of the gear system

Ruibo Chen, Ph. D., The State Key Lab of Mechanical Transmissions,

Chongging University, China

+ Drawing of tooth profile of cylindrical worm g4
Prof. Dr. Yaping Zhao, Callege of Mechanical En|
mation, Northeastern University China, Shenya

Holistic friction optimization of transmissions - a significant
contribution to sustainability

« Universal friction model for bearings and gears

~ Friction reduction in transmissians with an optimization algorithm
Philipp Radel, M. Sc., Senior Specialist - Engineering Methods,
Dipl.--Ing. Roland Spieler, Expert - Engineering Methods & Tool
Develapment, R&D Analysis Tools & Methads Develapment,
Schaeffler Technologies AG & Co. KG, Schweinfurt; Dipl -Technomat,
Tobias Nuifil, Senior Specialist Engineering Methods & Tools Develop-
ment, R&D Analysis Tools for Digital Services, Schaeffler Technalogies
AG & Co. KG, Herzogenaurach, Germany

Light in the black box: ifying unknown i faction

igation of the meshing friction heat ger

with Al software and solving acoustic/NVH problems of gears -
practical example of car power train

~ Design parameter set for low-noise power train using Al

« Enlarge tolerances based on Al-produced prediction models

Dipl.-Ing. (FH) Frank Thurner, Managing Director, Dipl.-Ing. Peter Prof. Dr.-Ing.

Stirmweif, Leltender Ingenieur, mts Cansulting & Engineering GmbH,
Flirstenfeldoruck, Germany

gears and the influence of the contact shape

« Transient thermal behaviour among different pinion machine-
setting parameters

- Influence of worm gear contact pattern on heat generation

il i€, Professor, Department for

mechanical design, development and engineering, Prof. Dr-Ing. Milan

Bani; Faculty of Mechanical Engineering, University of Nig, Serbia

Coefficient of friction behavior of gear oils and signifi for the

meshing process of spur gears

- Base oiland type of VI improver determine friction

« Low friction leads to lower noise emissions of the gearbox
Dr.-Ing. Axel Baumann, Head of Anplication Support, Instrumentation
anc Test Systems, AYL Deutschland GmbH, Mainz-Kastel, Germany

f gearbox design

« Automation through knowledge-based shaft design and load
capacity calculation

« Automated selection of suitable machine elements in gearbox
design

Marius Fiirst, M. Sc., Research Asscciate, Institute of Machine

Elements, Cear Research Center (FZG), Technical University of Munich

(TUM), Garching, Germany

* 10:00 Coffee break - meet & greet in the exhibition area, poster presentation area and CearArena

Scuffing Load capacity calculation of worm gears
- Contact temperature calculation

- Safety factor determination

Philipp Roth, M. Sc., Team Leader Worm Gears, Dr, Michael Hein,
Department Head Worm and Bevel Gears, Prof. Dr.-Ing. Karsten Stahl,
Full Professor, Institute of Machine Elements, Director, Gear Research
Center (FZC), Technical University of Munich (TUM), Garching, Germany
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Program

I Lecture Room A

2 Multiparameter optimization

Germany/Prof. Ahmet Kahraman, The Ohio State University,
UsA

1100 A ive, fully i
improved helical-hypoid gearbox efficiency
« Automated multi-parameter sensitivity study via digital twin
« Enhanced efficiency and life span for a modular gearbox system
DipL-Ing. (FH) Ermalt Lamaj, M. Sc., Computational Engineer,
Dipl.-Ing. (FH) lens Blémeke, Development Engineer, Dipl.-Ing. Felix
Rudolph, Development Engineer, Development Cear Units,
SEW-Eurodrive GmbH & Co. KG, Bruchsal, Germany

model for

[ ] Moderation: Prof. i.R. Dr.--Ing. Dr. h.c. Bernd-Robert Hohn, TUM
emeritus of excellence, Technical University of Munich (TUM),

| ILecture Room B

225, Material and heat treatment
[] Moderation: Dr.-Ing. Bernhard Bouché, Cetriebebau NORD
GmbH & Co. K, Germany/Ir. 1.J. Bos, Bos Gear Solutions,
The Netherlands

Influence of case hardness depth on tooth interior fatigue fracture

« Parameter study of flank fracture

+ Comparison of different influences such as case hardness depth,
material quality

Dipl.-Ing. lean-André Meis, Senior Sprecialist Simulation and Data

Analytics, Gearbox Develapment, Dr.-Ing, Matthias Walkowiak, Chief

Engineer, Envision Energy CoE GmbH, Dortmund, Cermany

I |Lecture Room C

2, Highspeed gears
. Moderation: Dr.-Ing. Burkhard Pinnekamp, Renk GmoH,
Augsburg & Research Assaciation for Drive Technology (FVA),
Germany/Luc Amar, Ph. D., CETIM (Technical Center for

Mechanical Engineering Industries), France

Scuffing of cylindrical gears with pitch line velocities up to 100 m/s
« Influence of pitch line velocity on the scuffing load capacity

« Improved approach tocalculate scuffing

Jaacob Vorgerd, M. Sc., Research Assistant, Prof. Dr.-Ing. Peter Ten-
berge, Full Professor, Chair of Industrial and Automotive Drivetrains,
Ruhr-University Bochum; Dr.-Ing. Manuel Joop, Development engineer,
Envision Energy CoE GmbH, Dortmund, Cermany

11:30 Simulation of high torque density gearbox noise excitation
+ Holistic simulation approach for full drive train aralysis
- Small-scale test rig with enhanced elastic deformations
« Validation of simulation approach by measurements

Kiel, Germany, Dipl.-Ing, Kevin Daubach, Research Assistant, Prof.

Christian Schonke, M. Eng., Managing director, COMPOSE GmbH . G,

Dr.-Ing, Oliver Koch, Full Professor, Head of Institute, Chair of Machine
Elements, Gears and Tribology, Technische Universitét Kaiserslautern,

Deep nitriding - contact and bending strength of gears with
increased nitriding hardening depth

« Increasing the load carrying capacity by deep nitriding

« Influence of case properties after nitriding

André Sitzmann, M. Sc., Research Associate, Institute of Machine
Elements, Gear Research Center (FZG), Technical University of Munich
(TUM), Garching, Cermany; Dr.-Ing Stefanie Hoja, Senior Research
Fellow, Leibniz Institute for Materials Engineering - IWT, Bremen,

Dynamic characteristics of high-speed train gearboxes

- Influence of the wheel-rail excitation on the gearbox

- Influence of the curve radius of railway line

Dr. Hao Wu, Assistant Researcher, College of Mechanical and
Vehicle Engineering, Prof. Jing Wei, College of Mechanical and Vehicle
Engineering, Chongqing University, China; Prof. Pingbo Wu, State Key
Labaratory of Traction Power, Southwest Jiaotong University, China

orporated with

under a broad torque
multi-body simulations

torgues
« Mulit-bocly simulation for accurate gear contact analysis

Siemens Industry Software NV, Leuven, Belgium; Yechyeon Gwon,
M. Sc., Senior Research Engineer, DCT Development, Hyundai Motor
Company, Gyeonggi-Do, Korea

12:30 Closing remarks

« Complex gear train system design optimizationwith a wide range of

Daehyun Park, Ph. D, Research Engineer Advanced, Gear Train System
Design and Analysis, Tommaso Tamarozzi, Ph. D, Senior Research En-
gineering Mariager, 30 Motion Research and Techrology Development,

MoV6-5-2-1for high performance gear wheel application

« Increasing the strength by nitriding combined with precipitation
hardening mechanisms

« Improving fatigue life performance by a tailored combination of
carburization and nitriding treatment

Dr.-Ing. Matthias Steinbacher, Department Head, Heat Treatment,

Materials Science, Prof, Dr-Ing. habil. Rainer Fechte-Heinen, Managing

Director, Leibniz Institute for Material-Oriented Technologles - IWT,

Bremen, Cermany; Gerrit Hellenbrandt, M, Sc, Research Assistant,

Laboratory for Machine Tools and Production Engineering (WZL), Chair

of Manufacturing Technology, Faculty for Mechanical Engineering,

RWTH Aachen University, Germany

Germany Germany; Dr.-Ing, Stefan Schurer, Head of Industrial Engineering,
Department for Driven Axles and Transfer Cear Boxes, MAN Truck Bus
SE Munich, Germany
12:00 Gear design optimization for multi h and multi-pe flow Heat treatment development for the new steel grade X2ONiCrAl- FE analysis and predication on the traveling wave resonance of

aero-gears
« FE modelling strategy for high-speed gears

« Vibration reduction technology for high-speed meshing:
Xingyuan Zheng, Dr. Yumei Hu, Professor, State Key Laboratory of
Mechanical Transmissian, Chongging University, China

Awarding of the best paper by Dr.-Ing. Franz Vélkel, 5r. Vice President R&D, Business Division Transmission Systems, Schaeffler Technologies AG & Co. KG, Herzogenaurach, Germany

! 12:45 Awarding of the best presentation for junior engineers by Prof. Dr.-Ing. Karsten Stahl, FZG, Technical University of Munich (TUM), Garching, Germany
H

[.{ + Lunchtime snack
m 1415 End of the conference

b

Location/Venue

| B%TiE

SREAC
ShEI)
2017+
SIS
Tolkisg

The Gear Research Center (FZG) of the Technical University of Munich has
comprehensive faclities for examination and testing of machine eletments,
such as gears, bearings, synchronizations and couplings. Based on the
research results developed here during the past decades, FZG is the Leading
m international research nstitute for gears and transmissions today. Develop-

rrien tand validation of methods and tools of reliable determination of fatigue

life, efficiency, and vibration characteristics of gears and transmission ele-
mentsare in focus of research activities at FZG. Implementation of the research is cartled ouit in
close cooperation with industryand standardization organizations, funded either through public
research grants or industrial collective and contract research,
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International Conference on Gears 2022

Technische Universitat Minchen
(Technical University of Munich)

Institute of Machine Elernents
Gear Research Center (FZG)
Baltzmannstr. 15

85748 Garching, Germany

Contact person - the team of the VDI Wissensforum

How to find us Concerning the content

Find all travelinformation at a glance!
W, friec. ed. tum. de/en /fzg/contact-and-directions/ fzg/

Caroline Koerber

Phone: +49 211 6214504
Fax: +49 211 6214-97504
Emall: koerberevdi.de

VDI

Concerning the organisation

Fia Hofrratin-Malcher
Phone: +49 211 6214-363
Fax: +40 211 6214-07363
Emall: hofmann@vdide

Source Astrid EckertTUM
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P1 Integrated optimization of structural and control 8 Researchinto the optimization of tooth profile modification 3 Smartand intelligent chip detectors using machine learning
parameters for ahybrid electric system based on a high precision three-dimensional finite element to monitorwear particles and dangerous degradation of
Lin Bo, B. E, School of Mechanical Engineering, Beijing Institute mogdel of helical gears critical powertrain components
of Technology, China Dr. Yanping Liu, Research Assistant, College of Mining and Prof. Dr.-Ing. Michael Weigand, Full Professor and Head of s —
Safety Engineering, Shandong University of Science and Research Unit Machine Elementsand Transmissions for Aviation, EF *ﬂﬁm_
2 Efficiencyimprovement and surface protection by using Technology, Qingdao, China Institute for Engineering Design and Product Developrment,
particle-based phyllosilicate-additive TUWien, Vienna, Austria
Dipl.-Ing. Stefan Bill, Managing Director, REWITEC GmbH P9 Quality inspection of common step gearings - overview of %ﬁ@ﬂﬁ
(Crodanternational PLC., Lahnau, Germany different types and their assessment P14 Calculation of weight and center of gravity of rotorcraft
Dr.-Ing. Karsten Libke, Software development special drive trains in the early design phases
P3 An approach on contact analysis for micro geometry geormetries, Hexagon Metrology GrbH, Wetzlar, Germany Prof.Dr.-Ing. Michael Weigand, Full Professor and Head of 201 7EF|
optimization of the gear unit HypoGear Research Unit Machine Elements and Tran smissions for Aviation,
Florian Eigner, M. Sc., Professur Montage- und Handhabungs- P10 Anovel concept of nested cycloidal speed reducer Institute for Engineering Design and Product Development,
technik (MHT), Institut fiir Fiige - und Montagetechnik (IFMT), Lorenzo Maccioni, Ph.D., Assistant Professor (RTD), Faculty TU Wien, Vienna, Austria -
Technische Unive rsitat Chiernnitz, Germany of Science and Techriology Free University of Bozen-Bolzano, %"’E_
Bolzano, Italy P15 Vibration characteristics of gear system with a cracked
P4 Material database for the mechanical design of components gear tooth: modelling and experiments et
~ made of powder metallurgy material P11 Calculating component temperatures in gearboxes for Songtao Zhao, M. Eng., Developrmient Engineer, School of Iﬂkwj-p E
o~ Miao Jiacheng, M. Sc., StateKey Laboratory of Mechanical transient operation conditions Aerospace Engineering and Applied Mechanics, Tongji
o Transmission, Chongqing University, China Constantin Paschold, M. Sc., Research Associate, Department University, Shanghai, China
~ EHL-Tribological-Contact and Efficiency, Institute of Machine
P5 Plastic gear remaining useful life prediction using artificial Elernents, Gear Research Center (FZG), Technical University of P16 Researchinto tooth flank twist compensationin
E heural network Munich {TUM), Garching, Germany continuously generating grinding gear based on a flexible
o Bui Huy Kien, M. Sc., Faculty of Mechanical Engineering, Kyoto electronic gearbox
@ Institute of Techn ology, lapan P12 Dyhamic Simulation of a Rotor System with Variable Speed Lei Zhou, Research Center, School of Mechanical Engineering,
(L] for application in High-Speed Helicopters and Tiltrotor-/ Hefei University of Technology, China
P6 Thermaldeformation characteristic of gear hobbing based Tittwing Aircraft
= oh multivariableintegrated model Prof. Dr.-Ing. Michael Weigand, Ful  Professor and Head of
o Zheyu Li, B. Eng., State Key Laboratory of Mechanical Research Linit Machine Elernentsand Transmissions for Aviation, “
@ Transtmission, Chongaing University, China Institute for Engineering Design and Product Development, . et\““““
o — - TU Wien, Viers, Austria T cond® S
P7 Online high resolution wear measurement - a powerful tool “"\“\ﬁe
E for the analysis of initial stages of wear 5
] Dr.-Ing. Dominic Linsler, Deputy group Leader, Mikrotribologie
Lol Centrurn pTC, Fraunhofer Institute for Mechanics of Materials
= WV, Karlsruhe, Germany
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Parallel VDI-Conferences
Free of charge
for participants of the “International
Conference on Gears 2022" pant

4th International Conference on
High Performance Plastic Gears 2022
September 12 - 14, 2022, Garching/Munich, Germany

4th International Conference on
Gear Production 2022
September 12 - 14, 2022, Garching/Munich, Germany

Key topics:

- Increasing productivity in gear skiving

+ Higher toollife for hard finishing processes
« Improved gear-quality inspection

« Methods for designing and manufacturing face, beveland worm gears

« |mproved triba systern within the manufacturing process

- Enhanced simulation methods for improving the gear manufacturing process

Key topics:

- Latestdevelopments for the enhanced performance of plastic gears
Status and future of standardized plastic gear strength calculation
High performance plastic gear applications

Patential of composite gears with fiber reinforcement

Lubrication and tribology of plastic gears

Presidency:

Prof. Dr.-Ing. Karsten Stahl, Full Professor, Institute of Machine Elements,
Director, Gear Research Center (FZG), Technical University of Munich {TUM),
Garching, Germany

Presidency:

Prof. Dr-Ing. Thomas Bergs, Full Professor, Laboratory for Machine Tools and
Production Engineering (WZL), Chair of Manufacturing Technology, Faculty for
Mechanical Enginesring, RWTH Aachen University, Germany

Prof. Dr-Ing. Christian Brecher, Full Professor, Chair of Machine Tools, Laboratory

Source © WIL, RWTH Aachen/Ahmad

Conferen ce Board:

for Machine Tools and Production Engineering (WZL), Faculty for Mechanical
Engineering, RWTH Aachen University, Germany

Prof. Dr-Ing. Karsten Stahl, Full Professor, Institute of Machine Elements, Director,
Gear Resear ch Center (FZG), Technical University of Munich (TUM), Garching, Gerrmany

With experts from:

Applied Nano Surfaces Siweden | Balance Drive | Georgii Kobold | Gleason Corporation|
Hexagon Metrology| Involute Simulation Softwares| Nidec-Shimpo | OTTO FUCHS
Diilken | Physikalisch-Technische Bundesanstalt | SEW-Eurodrive

Further details and the final program can be found here:
www wdiconference.com/02TA411022

Dr.-Ing. Marco Baccalaro, Chassis Systems Control, Gear Development and Test
Coriception/Realization, Robert Bosch GmbH, Heilbronn, Germany

Dipl.-Ing. Klemens Humm, Manager Gear Development, Corporate Research and
Development, ZF Friedrichshafen AG, Friedrichshafen, Germany

Dr.-Ing. Ulrich Kissling, President, KISSsoft AG, Bubikon, Switzerland

Dr.-Ing. Andreas Langheinrich, Development Drive Technology, Horst Scholz GmbH
& Co.KG, Kronach, Gerrmany

With experts from:

DSM Engineering Materials | Evonik Operations | IMS Gear | KISSsoft | KURBRAY|
Leibriz-Institut fiir Verbundwerkstoffe | Longato Riccardo | Podkriznik | Polyplastics |
Robert Bosch | ZF Friedrichshafen

Further details and the final program can be found here:
www.vdiconference.com/02TA409022
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Gears Interactive - new ideas, more added value for your business

| #8207
. GearArena FZG lab tours

Gather hands-on experience in the transmission world!

Take a look at individual gear cormponents, gainan insight into how the different
components interact and compare design and workmanship! You will find an on-site contact
person from the exhibitor to answer allyour questions,

FREARC
Get the chance to visit innovative laboratory facilities!

Seizethe opportunity and visit the nearby test and laboratory facilities at the Gear Research 73
Center (FZ0). Several guided tourswith different core topics offer opportunities of gaining %EEI’J
deeper insights into avariety of innovative gear test rigs and laboratory equipment.

For registration meet at the FZ0 information desk during the conference, 201 7|:F|
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Speakers meet up ‘ '?i\: Poster exhibition with impulse talks T8

Doyou still have unresolved questions? The poster exthibition is combined with a 5-minute talk.

You can address your questions to the speakers right after the lecture during the coffee
break. Take the tharice ta say hella to your favorite speaker and to cannect with them. They
willbe available for at least 15 minutes after their session.

The compact style of presentatior called the 'S-minute rapid' presentation, will provide you
with allinformatior ina clear, succinct manner. Poster preseritations are scheduled during
the coffeebreaks. Presentation times will be announced ar-site.

& i Two gear community nights

| Conference on Gears 2022

© Your networking hotspot for the international gear
g = community!
'_': gﬂ Enjoy the evening reception at the Hofbrauhaus aswell as another social event on the
[1- 2] second conference day at the university. The Hofbrauhaus is the cradle of Bavarian tavern
E é culture - the origin of tradition, "Gernttlichkeit" and hospitality.
) = Both - the get-together at the FZG and the brewery visit - offer you an excellent opportunity
et S to network with your peers and catch upon trends,
£5
-_—
16 R Source: Hofbrauhaus Murich, Germany

Program Committee

Presidency National Members

Conferencepresident

Prof, Dr-Ing. Karsten Stahl, Full Professer, Institute ofMachine Elements,
Director, Gear Research Center (FZG), Technical University of Muriich (TUM), Prof. Dr.-Ing. Dr. h. c. Albert Albers, Full Professor and Head of IPEK — Institute of Product Engineering,
Garching, Germary Deepartment of Mechanical Engineering, Karlsruhe I stitute of Techinology (KIT), Gerrmary

Prof. Dr-Ing. Christian Brecher, Full Professor, Chair of Machine Tools, Laboratary for Machine Tools
and Production Engineering, Faculty for Mechanical Engineering, RWTH Aach £ ATy
Dr.-Ing. Rolf D8bereiner, Product Line Maniager Commercial Vehicles, AVl List E E stria
Dr-Ing. Hartmut Faust, Head of RED Competerice, Schaeffler Autormotive Bud
Germany

Conference Board/Vice President:

Dr-Ing. Barnhard Bouchg, Director of Research and Development Mechanics,
Getriebebau NORD GmbH & Co. KG, Bargteheide, Germany

Prof,i.R. Dr.-Ing. Dr. h.c Barnd-Rebert Héhn, TUMemeritus of excellence,

Gear Research Center (FZG), Techrical Univer ity of Munich (TUM), Garching, and Advanced Development Transmission, AUDI AG, Ingolstadt, Gerrmany.

WD

Germany Dr-Ing. Carsten Gitt, Senior Manager, Simulation/Mechatronics/Advanced £ otrain/
Transmission), Mercedes-BenzAG, Stuttgart
Dipl.-Ing. Norbert Haefke, Managing Direc tor, Research Assodation for Drivel ),

Dr.-Ing. Burkhard Pinnakamp, Head of CentralRe search and Developrrert, Frankfurt/Main, Germany

Renk GrbH, Augsburg; President, R hA: tion for Drive Techrols N s

(FE\J”A)‘ Fr;ﬂﬁ:fsﬁgu;jﬁr;s» AR S R RS R DiplL-Ing. Christian Hartmann, Senior Manager Gearset & Differentials; Magr A G,
Untergruppentiach, Germany TD P
Dr.-Ing.Jrg Hermes, Managing Director, Innovation Mechanics, SEW-E urodri ,Bruchsal

Dr.-Ing. Ralf Hess, Seriior Key Expert, Flender GribH, Bocholt, Germany

Prof. Dr.-Ing. GeorgJacobs, Head of Institute for Machine Elerments and Systems Engineering,

RWTH Aachen University, Germany

Dr-Ing. Andreas Klein, Vice President Engineering, Flender GrbH - Winergy, Voerde

Dr.-Ing. Johanhes Kdhig, RE:D Engineer, Gear Develapment, Corporate RED, ZF Friedrichshafen AG,
Friedrichshafen, Germany

Dr.-Ing. Kai Lubenow, Director Engineering, Eickhoff Antriebstechnik GmbH, Bochurm, Gerrnany

Prof. Dr-Ing. Gerhard Poll, Director, Institute for Machine Design and Tribology, Leibriz University
Ir.J.J. Bos, Technical Consultant, Bos Gear Solutions, Middelburg, The Netherlands Hanrover, Gerrriany

Prof. Dr. Eng.JoZe Duhovhik, Full Professor, forrmer Dean and Head of LECAD Group, Laboratory, Dr.-Ing. Todor Radev, Head of Gear Development, Group Components, Volkswagen AG, Kassel, Germany
Faculty for Mechanical, Engineering, Liniversity of Ljubljana, Slovenia Dipl.-Ing. Zsolt Roth, Development Engineer - Toothing, . M. Voith SE & Co. KG | VTA, Heidenheim,
Prof. Dr.-Ing. Manfred Hirt, Past President, Research Association for Drive Technology (FYA), Germany

Frankfurt/Main; former board of Renk GmbH, Augsburg, Germany

Prof. Haruo Houjoh, Emieritus Professor, Tokyo Institute of Technology, Japan

Prof. h.c. Dr.-Ing. Aizoh Kubo, Gieneral Manager, Research Institute for Applied Sciences, Kyoto, Japan
Prof. Dr.-Ing. habil. Heinz Linke, Ermeritus Professor, Institute of Machine Elements and Machine
Design, Faculty of Mechanical Science and Engineering, Technical University of Dresden, Germany
Dr. Michel Octrue, former Senior Gear Expert Mechanical Power Transmissions, CETIM (Technical
Center for Mecharical Engineering Industries), Senlis, France

Prof. Ray Shidle, Emeritus Professor of Mechanical Engineering, Cardiff University, United Kingdorn
Dr.-Ing. Toni Weiss, Gear Consultant, ret. from Renk GmbH, Augsburg, now GanalCon - Gear analysis
and Consulting, Inning, Germany

Board of Gear Excellence

Prof. Dr.-Ing. Bernd Sauer, Full Professor; MEGT - Institute of Machine Elernents, Gears and Tribology,
Department of Mechanicaland Process Engineering, Technische Universitat Kaiserslautern, Germany
Prof. Dr-Ing. Berthold Schlecht, Full Professor, Institute of Machine Elements and Machine Design,
Faculty of Mechanical Science and Engineering, Technical University of Dresden, Germany

Prof. Dr-Ing. Peter Tenbierge, Full Professor, Chair of Industrial and Automotive Drivetrains,
Ruhr-University Bochum, Germarry

Dr.-Ing. Joachim Thomas, Managing Director, ZG Hypoid GrmbH, Aschheim, Germany

Dr-Ing. Franz Vlkel, Sr. Vice President R&D, Business Division Transmission Systems, Schaeffler
Technologies AG & Co KG, Herzogenaurach, Germany

Dr-Ing. Reiner Vonderschmi dt, Shareholder, Georgii Kobold GrmbH & Co. KG, Horb arm Neckar, Gerrrany
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International Members Scientific support | HEKFE

VDI Society Product and Process Design

Eng. Amir Aboutaleb, Vice President, Technical Division, American Gear Manufacturers Association, The VDI SOCIETY PRODUCT AND PROCESS DESIGN (VDI-GPR) and its technical divisions provide all sectors EF H—L*m_
Alexandiia, USA with verified knowledge on the design of products and processes and their optimization in terms of quality

LueAmar, Ph. D., Research Engineer, Power Transmissions (TOP), CETIM (Techrical Center For and the time- and cost-bertefit ratio. 73
Mechanical Engineering Industries), Senlis Cedex, France www.vdi.eu %EEIJ
Prof. Bingkui Chen, The State Key Lab of Mechanical Transmissions, Changging Uniiversity, China

Prof. Ing. Carlo Gorla, Associate Professor, Department of Mecharical Engineering, Politecnico di 2017 EF'
Milano, taly

Prof. Ahmet Kahraman, Howard D. Winbigler Professor and Director, Gear an d Power Transmission -
Research Laboratory, Department of Mechanical and Aerospace Engineering, The Ohio State University, " %-'— E -

Columbus, USA
Dr.-Ing. Alex Kapelewich, Consultant, AKGears, LLC, Shorewiew, Minnesota, USA

r anbﬂﬁ“ga“at\ab\e J oL
The Event App B pporty! TllPT5g

Prof. Dr. Geng Liu, Full Professor, School of Mechanical Engineering, Northwestern Polytechnical
University; Director, Shaamxi Engineering Laboratory fer Transmissionsand Controls, Xi‘an, China

Prof. Dr.-Ing. Athanassios Mihailidis, Full Professor, Head of the School of Mechanical Engineating, - o=

Laboratory of Machine Elements and Machine Desig Aristotle University of Thessalonild, Greece Planyourvisit in advance and get to know all the details of the International Conference on Gears 2022!
Prof. Dr.-Ing. Aleksandar Miltenovi¢, Professor, Departrment for mechanical design, development and Make use ofthis full-service app for your visit tothe Interfiational Conferenice on Gears 2022 -

engineering, Faculty of Mechanical Engineering, University of N, Serbia theInternational Expo and Conference for connected car and mobility solutions: You can not only plan your
Prof. Dr. Eng. Ichiro Moriwaki, Professor, Faculty of Mechanical Engineering, Kyoto Institute of stay in Garching but also make use of the networking possibilities the app offers you.

Technology, Kyoto, Japan

Robin Olson, M. 5S¢, Director of Applications Engineering, Material Handling Vertical, Rexnord Industries,
LLC, Mitwaukee, Wisconsin, USA

Prof.Dr.-Ing. José |. Pedrero, Full Professor, Departrent of Me chanics, Faculty of Engineering,
Universidad Nacional de £ ducacisn a Distancia (UNED), Ma drid, Spain

Prof. Dr. Datong Qin, Full Frofessor of the State Key Lb of Mechanical Transmission, Distinguished
Professor of Cheung Kong Scholars appointed by Ministry of Education of China, Director of the Institute
of Power Transmission and control, Chongging University, China

Prof. Dr.-Ing. Philippe Velex, Full Professor, LaMCoS, INSA - Institut National des Sciences Appliguées
de Lyon, Villeurbanne Cédex, France

Prof. Wenhzhonhg Wang, School of Mechanical Engineering, Beijing Institute of Technology, China

Prof. Dr.-Ing. MichaelWeigand, Full Professor and Head of Research Unit - Institute for Engineering
Design and Product Development (IKP), Research Unit Machine Elements and Transmissions for Aviation,
TU Wien, Vienna, Austria

= |nternational Conference on Gears 2022

P Signup: wiwydi-gearseu

Exhibition & Sponsorship opportunities

Become an exhibitor or sponsor! The participants -
your customers
Wouldyou like to get face to face with the high-powered delegates attending this VDI Attendees in 2019 Function

conference and presentyour products and services to a spedialist sector ofyour market?
For an optimum presentation ofyour campany, make use of the exhibition held in parallel

Experts: Research and Develop ment:
with the conference,
Here you can meet industry decisionmakers — make your target contacts neatly and without
a great deal of organisational eutlay, Secure your stand space right at the heart of this Projectmanager:
industry rendezvous and for use a sponsorship package specially tailored toyour require-

ments foenable you to stand out more clearly and effectively from your competitors,
We can supply you with exclusive communication possibilities before, during and after the
t

even Production engineer:
7%

@  Your contact person:

r Vanessa Ulbrich Phone: +49 711 E214-018

Project Cansultant Exhibition & Sponsorship  Fax: +49.211 6214-97918 Project management:
VDI Wissensforum GmbH Email: ulbrich@vdide -
VDI-Platz1
40468 Duesseldorf, Gerrman
4 : TD P Sales:
List of exhibitors
Others:
(May 2022)
ELTRO Gesellschaft firr Elektrotechnik mbH MESYS AG
Evorik Operations GmbH OTEC Prazisionsfinish GrmbH
GEORGI KOBOLD GmbH & Co, KG Smart Manufacturing Technology Ltd., UK
Herst Scholz GmbH & Co. KG Winkelmann Flowforming

IMS Gear SE B Co. KGah
KISSsoft AG
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International Conference on Gears 2022
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+ Pleaseregister for (price per person plus VAT): m

International Conference on Gears 2022
September 12-14, 2022, Garching near Munich, Germany
(027A210022)

1255010 8370f | LZ1EId-(0A| HGWD Wniolsuassiia|on

[ EUR1590.-

O Participation fee for personal VDI members and members of associated organisations of the International Conference on Gears 2022
save EUR 50.- each conference day
VoI ipna.*.
*Forthis price category,please state your VDI embership number or the narme of 3

O I'minterested in sponsoring and/or the exhibition

You need help? Phone: +49 21162

Please contact u: Fax:  +4921162

itions of VDI

wenwvdi-wissensforum defen/terms-and-conditions/

First Name Last Name (Family Name) Venue:

Title VAT-ID

Company/Institute lob Title Department - -
More Hotels dlose to the congress venue may be foundvia our HRS service. (]
e wissensforum de/frs Sttt

Street Informatior; The price i coffee treak
evening eceptions

2IP Code, City, Country Exttecir ) bl vl imeros 90 e lmlespint
Data protection; VO Wissersforun G uses the eril ackess vou have provickd to reguary nfor you about simiar VDX

bfctioyour Gatabeing used

Figite, vl i for Todosn use the taossh

linesme bove.
i ess ’
Deuatingollladd ipsy/wennye-wisensforumde/er/privecy-poicy/

Participants with an invoice address outside of Austria, Germany and Switzerland are kindly requested to pay by credit card. Please don't s ULk i
send your credit card details via email, fax or post. Please book your ticket at www.ydi-gears.eu. Transferring your credit card details via our ur
website ensures your details are encrypted ity of your data is

MIX
www.vdi-gears.eu Foc reronion sanes

sy FSC® C124933
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