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Fluid Power Networks has drawn a lot of attention and the 

organizing team and all collaborators at IFAS are proud 

that you followed our invitation to join the 11th Internatio-

nal Conference on Fluid Power in Aachen. Welcome to the 

academic and truly intercultural city in the heart of Europe!

The traditional IFK is one of the world’s largest scientific 

conferences on fluid power and unites scientists with in-

dustrial delegates at an international forum to exchange 

knowledge in the area of fluid power drives and systems. 

The first conference (1. AFK, Aachener Fluidtechnisches 

Kolloquium) was conducted in 1974 by Prof. Wolfgang 

Backé. Since 1998 the Institute for Fluid Power Drives 

and Controls (IFAS) at RWTH Aachen University and the 

Institute of Fluid Power (IFD) at TU Dresden alternately 

organize the International Fluid Power Conference (IFK) 

every two years. This year we host 141 scientific cont-

ributions and speakers. Attendees from 30 countries 

are registered. 36 companies exhibit their products in a 

designated floor area in the Eurogress. A special high-

light of the 11th IFK is the 50th anniversary of Fluid 

Power Research at RWTH Aachen University which will 

be celebrated on Wednesday, March 21st. It is accom-

panied by a change in directorship at IFAS. Prof. Ka-

tharina Schmitz will be introduced as my successor.

The program starts on Monday morning with a sympo-

sium where researchers from mainly universities and 

other research facilities but also from companies have 

the opportunity to present their research projects to a 

wide international community of scientists. In the eve-

ning of the first day all participants are invited to the 

opening event that marks the start of the exhibition.

The second day begins with the opening address of 

Mr. Christian Kienzle of VDMA followed by two plen-

ary lectures to actual IoT subjects as they concern fluid 

power. On Tuesday there are six groups in two parallel 

sessions of presentations covering a wide variety of 

application and technology oriented topics in the time 

of digitalization. The banquet is held at the Coronati-

on Hall of the Aachen town hall and will be followed by 

an after show in the Aula Carolina. On Wednesday the 

program continues in three parallel sessions. The Rec-

tor of RWTH, Prof. Schmachtenberg will talk in the con-

cluding plenary session, arrange the hand over in the 

directorship of IFAS and initiate the anniversary events.

A traditional cultural program will be offered in 

the surrounding of Aachen as well as an excursi-

on following the conference on Thursday and Friday.

Finally, we would like to express our thanks to all members 

of the program and organizing committee, scientific advi-

sory board, plenary and keynote speakers, speakers, revie-

wers, chairmen and exhibitors for their time and commit-

ment helping to conduct another successful conference 

and we hope that you will enjoy the 11th IFK in Aachen.

WELCOME TO THE 11th IFK!

H. Murrenhoff
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Krüßmann, Martin Dr.-Ing., Bosch Rexroth AG, Elchingen
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11:00 - 12:30 a.m.

GROUP 1 - DIGITALIZATION, CONNECTIVITY 
                   & COMMUNICATION
Raphael Alt A survey of „Industrie 4.0“ in the f ield of Fluid Power – challenges and 

opportunities by the example of f ield device integration

14

Tapio Torikka Predictive Maintenance Service Powered by Machine Learning and Big 

Data

26

Oliver Breuer From Big Data to Smart Data 34

Prof. Peter F. Pelz Towards digitalization of hydraulic systems using soft sensor networks 40

GROUP 2 - COMPONENTS

Galina Haidarschin Benchmarking of potential substituents for leaded bronze in axial 

sliding bearings for mobile hydraulic applications

54

Roman Ivantysyn Investigation of the Thermal Behavior in the Lubricating Gap of an Axial 

Piston Pump with Respect to Lifetime

68

PhD Peter Achten Reducing the wall thickness of the cups and pistons in f loating cup 

pumps and motors

84

Anton Gaile 

Emmanuel Viennet

Noise and vibration reduction for an aerospace secondary controlled 

hydraulic motor

96

GROUP 3 - INDUSTRIAL APPLICATIONS

PhD Bastian 

Beckmann

myCro – Downsizing of hydraulic power units by revolutionizing the 

design

108

Marcus Helmke Computer-assisted modeling and automatic controller adjustment based 

on an innovative non-parametric identif ication method

116

Wilhelm 

Hagemeister

Dynamic High-Torque Test Stand with Hydrostatic Drive 130

Ekhard Siemer Electro-Hydrostatic Drive Concept for the Ring Rolling Process 144

01:30 - 03:00 p.m. 

GROUP 4 - MOBILE APPLICATIONS

PhD Milos Vukovic Systematic Data Analysis for Optimal System Design 154

Marani Pietro Experimental Evaluation of the New Meter Out Sensing Architecture 164

Lorenzo Serrao Adaptive Park Brake Technology to Improve Stability of Wheeled 

Excavators

176

PhD Martin 

Inderelst 

Quantif ication of Energy Saving Measures in a 21t Excavator Hydraulic 

System – A Holistic Investigation?

184

GROUP 5 - ENERGY MANAGEMENT

Sebastiaan Mulders Control design and validation for the hydraulic DOT500 wind turbine 200

Prof. Kim Stelson Characterization and Calibration of a Power Regenerative Hydrostatic 

Wind Turbine Test Bed using an Advanced Control Valve

210

PhD Mirjana Ristic Electrif ication of hydraulics opens new ways for intelligent energy-

optimized systems

218

Tobias Pietrzyk Design study of a high speed power unit for electro hydraulic actuators 

(EHA) in mobile applications

232

GROUP 6 - COMPONENTS

Peter Tappe High-dynamic Proportional Solenoid on the basis of Established 

Production Technologies

246

PhD Jörg 

Schneider

Proportional pressure reducing valves with intrinsic fail safe function 254

Christian Stauch Proportional Leak-Free Pressure Control Valve 266

PhD Roman 

Weidemann

Smart hydraulic cy linder with force measurement system 274

01:30 - 03:00 p.m.

03:30 - 05:00 p.m.
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SCIENTIFIC POSTER SESSION

GROUP PA - COMPONENTS

Gonzalo A . Barillas Sealing Systems for Hydraulic Cylinders SP1 282

Ervin Strm nik The improvement of the total ef f iciency of the gerotor orbital 

hydraulic motor 

SP2 294

Cheng-long Wang An Active-control digital hydraulic damper: Design, modeling and 

simulation 

SP3 306

PhD Lucian 

NāȀcuȀ iu

A control approach for fast voice coil actuators for servo valve 

applications in mobile and industrial hydraulics

SP4 318

GROUP PB - DESIGN PROCESS

Jiaming Wang The optimization design algorithm of hydraulic components under 

multiple operating conditions 

SP5 330

GROUP PC - INDUSTRIAL APPLICATIONS

PhD Taher Salah 

El-Din

The Development of an integrated monitoring and f iltration 

system for performance assurance of hydraulic mould oscillation 

systems used in continuous casting machines at f lat steel plants  

SP6 338

 PhD Tatiana Minav Experimental Investigation of a Directly Driven Hydraulic Unit in 

an Industrial Application

SP7 348

 Prof. Lijie Zhang Reliability Evaluation of Hydraulic Pump Based on Performance 

Degradation 

SP8 362

GROUP PD - MOBILE APPLICATIONS

 PhD Tatiana Minav Ef f iciency Study of an Electro-Hydraulic Excavator SP9 372

GROUP PE - NEW & SPECIAL APPLICATIONS

eljko Šitum Wireless Control of an Electro-hydraulic Robotic Manipulator SP10 386

Wei Cai A new type of hydraulic swing drive with integrated motion sensor 

for narrow spaces

SP11 396

Prof. Mao-Hsiung 

Chiang

Hydraulic Multi-axial Levelling Control for Turbine Access System of   

Of fshore Wind Farm

SP12 404

GROUP PF - PNEUMATICS

Prof. Jyh-Chyang 

Renn 

Application of Pneumatic Muscle Actuator to Pulse Diagnosis System 

of Chinese Therapy 

SP13 412

Prof. Wanlu Jiang Fault Diagnosis of Pneumatic Actuator Based on Virtual Prototype Fault 

Simulation 

SP14 420

Prof. Viktor 

Sverbilov

On Stability of the Two Stage Piloted Gas Pressure Control Unit SP15 432

GROUP PG - SYSTEMS

Wei Cai Principle and Application in FAST of Parallel Reliability Test Bench SP16 442

GROUP PH - TRIBOLOGY & FLUIDS

Jiming Ma Oil f ilm characteristics and failure mechanism analysis of one kind of 

mechanical seal under the ef fect of f luid-structure-thermal coupling 

SP17 448

Lingxiao Quan Innovative Structural Design and Coupled Vibration Analysis of the 

Bionic Hydraulic Pipeline 

SP18 460

PhD Corneliu 

Cristescu

Experimental Researches to Measure the Total Resistance Forces 

that Appear at the Switching Process of Directional Control Valves

SP19 472

Marcel Rückert Surface tension of fuels – Analysis of measurement methods and 

applicability on high-pressure surroundings

SP20 482
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