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Foreword

The current economic situation has created very interesting times. We

have seen one of the most significant downturns in history and this

downturn has affected us all: companies, institutes, banks and

governments. Now we face an unprecedented recovery; companies are

showing very strong growth, some of them even outpacing their

capacity. At the same time government budgets must be cut, during the

midpoint of the downturn, to compensate the enormous spending in

the good times.

In such turbulent times, innovation is, more than ever, a key issue.

Innovation to convert scientific and technological excellence into

economic returns in the form of novel, enhanced products, production

processes or even new high technology companies. Achieving industrial

breakthrough today relies, without question, on effective collaboration

and knowledge of forefront technologies. The European Society for

Precision Engineering and Nanotechnology (euspen) has established

itself as a globally respected body bringing together leading

industrialists and researchers in their field to cooperate, interact and

build extended worldwide networks.

euspen's 10th International Conference will once again provide a leading

forum in which to communicate and survey latest research, technology

and product developments within the community. This year we meet in

the geographic centre of our European society, in Delft. The Netherlands

are renowned for their strong presence in high tech development, not

only in the current world, but also in the past. Examples of that famous

history include the work of Antony van Leeuwenhoek who is buried

here in the Old Church. In the current economy the Netherlands is proud

of their strong semiconductor activities with companies such as ASML,

FEI, ASMI and NXP- created with leading edge technology, open

innovation and strong international collaboration.

The conference will reflect these leading technologies in both the

opening key note, to be delivered by ASML, and the following session



on Emerging Patterning Technologies. Next to this and our core sessions

on Metrology, Ultra Precision Manufacturing Processes and Machines,

we are proud that this year’s conference will be supported by both our

sister organisations the ASPE and JSPE. They will present their state-of-

the-art technology from respectively the USA and Japan.

Following evaluation and feedback by the International Scientific

Committee, over 200 papers have been selected for presentation at the

meeting from the very large number submitted. We thank the

Committee for their exacting work, defining and implementing today’s

standards for technical and innovative quality, and welcome those of

you successful in this review process.

Over 50 leading companies working in the field will also present

themselves within the technical exhibition. The Commercial Session will

once again evidence the leading expertise, inventiveness and resilience

of these companies, inspiring our future optimism.

We thank our colleagues on the International Scientific Committee, the

conference Session Chairmen and the local organising committee for

their help and assistance. We also thank Heidenhain GmbH for their

kind provision of student scholarships for the meeting and TU Delft for

their generous sponsorship of the conference dinner.

On behalf of the Council of euspen, it is our great pleasure to invite you

to this meeting. As standard bearers in the field, we look forward to

meeting with you, to the sharing of latest knowledge and capabilities

and the formation of valuable new partnerships essential to tomorrow’s

success.

Delft, the Netherlands, June 2010 Dr Henny Spaan

euspen President

Dr Theresa Burke

euspen Chief Executive
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Bosch Rexroth, The Netherlands
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P3.04 iTool« Design of a Diamond Grinding and Lapping
Machine
C. Brecher, A. Sobotka, C. Wenzel
Fraunhofer IPT, Germany

296V1

P3.05 An Active Aerodynamic Bearing for Ultraprecision
Machining
H. Mizumoto1, Y. Yabuta1, S. Arii1, Y.Tazoe2, S. Yokouchi2
1Tottori University, Koyama, Tottori, Japan
2Nachi-Fujikoshi，Nachi-Fujikoshi, Namerikawa, Toyama, Japan
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P3.06 Novel Double Sided Stitching Interferometer Concept for
450 mmWafers
M. Jansen, F. De Nooij
Mitutoyo RCE, The Netherlands
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P3.07 High Flatness Polishing of Long and Narrow Materials with
Oscillation Speed Control
A. Une1, K. Yoshitomi1, M. Mochida1, M. Yoshida2

1Dept. of Mechanical Engineering, National Defense Academy, Japan
2Technical Department, Okamoto Machine Tool Works, LTD, Japan

308V1

P3.08 Design of a Nanometre-precision Air Gap Control for
Planar Magnetic Bearing Actuators
R. Volkert, M. Büchsenschütz, T. Sattel
Ilmenau University of Technology, Mechatronics Lab.,Germany
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P3.09 Mechanical Modeling and Geometric Error Analysis of
Rotatable H type stage using Flexure Hinge Mechanism
1K. Kim, 1D. G Gweon, 2J. Jung, 3J.W. Kim and 3S.K. Shin
1School of Mechanical Aerospace & Systems Engineering, Korea
Advanced Institute of Science and Technology, Republic of Korea
2Department of Control and Instrumentation Engineering, Korea
University
3Soonhan Engineering, Sungnam-si, Republic of Korea

316V1

P3.10 Ultrasonic Vibration Mechanism with PZT and Flexure
Spring for Ultraprecision Laser Machining
H-U. Kim1, D. Hwang1, M-j. Kim1, J-H. Lee1, M-s. Hong1, S-H. Cho2, J.
Jeong3, M. G. Lee1

1Division of Mechanical Engineering, Ajou University, Korea
2Nano-mechanical systems, Korea Institute of Machinery & Materials,
Deajon,Korea
3Department of Control and Instrumentation Engineering, Korea
University, Korea

320V1

P3.11 Micro-EDM-device for Machining Tungsten Carbide in a
Desktop Machine Tool
J.C. Aurich, J. Engmann, G.M. Schueler, M.Walk
University of Kaiserslautern; Institute for Manufacturing Technology
and Production Systems, Germany

324V1

P3.13 Automated Calibration Facility for Accurate Angle
Measurements
K.R. Koops
VSL Dutch Metrology Institute, The Netherlands

328V1

P3.15 Design and Control of a Compact Air Bearing Stage with
Planar Motor
S.-K. Ro, J.-K. Park
Korea Institute of Machinery and Materials, Korea

332V1

P3.17 The Mystery of Active Vibration Isolation
J. van Eijk1,2, D.A.H. Laro3, J. Eisinger3, W.W.J. Aarden3, C.J.M van
den Berg3

1. Technical University Delft, The Netherlands
2. MICEbv,The Netherlands
3. MI-Partners, The Netherlands
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P3.19 Ultra-precise Positioning over a One-millimeter Stroke by
Using a Coaxial Differential Ball Screw
S. Fukada1, S. Motohashi2, Y. Tamura2, A. Miyashima1, H. Sato1

1 Shinshu University, Japan
2 NIDEC TOSOK Co., Japan

340V1

P3.20 Advanced Control for Active Magnetic Bearing Systems
H.M.N.K. Balini, J. Witte, C. W. Scherer
Delft Centre for Systems and Control, Faculty of 3ME, TU Delft, The
Netherlands

344V1

P3.24 Thrust Force Control in Drilling Applying a Sensor-less
Cutting Force Monitoring Method
M. Yamamoto, Y. Kakinuma
Department of System Design Engineering, Keio University, Japan

348V1

P3.25 Design, set-up and test of completely levitating contactless
micro-milling machine linear axis.
P. Olaskoaga, H. Urreta, G. Gorostiaga, A. Olaizola, A. Sanchez, I.
de la Iglesia
Ideko-IK4, Elgoibar, Spain

352V1

P3.26 Innovative Fast Tool Servo System using Mass
Compensation and Damping System
C. Brecher, F. Niehaus, A. Matrose, M. Merz, M. Zavelberg, C.
Wenzel
Fraunhofer Institute for Production Technology (IPT), Aachen,
Germany

356V1

P3.27 A 3-DOF Spatial Motion Flexure-Based Parallel
Manipulator with Large Workspace and High Payload for
UV Nanoimprint Lithography Application
T.J. Teo1, G.L. Yang1, W. Lin1, I.-M. Chen2

1Mechatronics Group, Singapore Institute of Manufacturing
Technology, Singapore
2School of Mechanical and Aerospace Engineering, Nanyang
Technological University, Singapore

360V1

P3.28 FPGA Based Control System for Coupled Highly Dynamic
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C. Brecher, D. Lindemann, M. Merz, F. Niehaus, C. Wenzel, M.
Zavelberg
Fraunhofer Institute for Production Technology (IPT), Aachen,
Germany

364V1

P3.29 Multi-probe Evaluation Study on an Ultra-precision Eightaxis
Positioning Stage
R.H. Yang1, B. de la Maza2, S.T. Smith1and C.S. Teo3

1Center for Precision Metrology, The University of North Carolina at
Charlotte, USA
2Asociacion Innovalia, Spain
3Mechatronics Group, Singapore Institute of Manufacturing
Technology, Singapore
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P3.31 Design of a Precision Scanning System for Digitising Aero
and Astro Photographic Images
E. Schmidt1, J.-P. De Cuyper2, L. Winter2, A. Ciez1, S. Ludwick1

1Aerotech, Inc. USA
2Royal Observatory of Belgium, Ukkel, Belgium

372V1

P3.33 A Millimeter-range Flexure-based Micropositioning Stage
Using a Self-guided Amplifying Mechanism
J. Kim1, D. Ahn1, Y-M. Choi1, J. Jeong2

1Department of MechanicalEengineering, KAIST, Republic of Korea
2Department of control and instrumentation engineering, Korea
University, Republic of Korea

376V1

P3.34 Fundamental Consideration on Design of Restrictor for
Hydrostatic Bearing
Y. Nakao
Kanagawa University, Japan

380V1

P3.36 Design of a Low-cost CMM with Nanometer Uncertainty
M.C.J.M. van Riel1,2, E.J.C. Bos1, F.G.A. Homburg2

1Xpress Precision Engineering, The Netherlands
2Eindhoven University of Technology, The Netherlands

384V1

P3.37 An Industrial Feasible Approach for Assessing the
Performance of a 5-axis Ultraprecision Micromilling
Machine
M. K. M. Nor, K. Cheng
Advanced Manufacturing and Enterprise Engineering (AMEE)
Department, School of Engineering and Design, Brunel University,
West London, UK
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P3.38 Integration of Interferometry into Ultra-Precision Lathe for
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L. Autschbach1, D. Ewert1, A. Gabbia1, H. Wang1, T. Blümel2,W.
Boeck3

1Carl Zeiss Jena GmbH, Germany
2FISBA OPTIK GmbH, Germany
3FISBA OPTIK AG, Switzerland

392V1

P3.39 Attenuation of Ambient Disturbances in High Performance
Translational Exciters
S. Spiewak1, S. Ludwick2, G. Hauer3

1University of Calgary, Canada
2Aerotech, Inc., USA 3ION Geophysical, USA

396V1

P3.40 Dynamical Investigation of a Wrap-around Gas Bearing
Design in a Vacuum Environment
N.Heidler1,2, C.Schenk1, R. Bauer1, S.Risse1, S.Scheiding1,2,
G.Schubert3

1Fraunhofer Institute for Applied Optics and Precision Engineering
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2Institute of Applied Physics, Friedrich-Schiller-University, Jena,
Germany
3Vistec Electron Beam GmbH, Jena, Germany
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P3.41 Sub-Nanometer Positioning with a High Resolution Laser
Interferometer
H.Yoshioka, S.Kuroyama, H.Sawano, H.Shinno
Precision and Intelligence Laboratory, Tokyo Institute of Technology,
Japan

404V1

P3.43 Design of a Magnetically Levitated Six Degrees-of-freedom Planar
Motor using T-shape Halbach Magnet Array
J.J. Kim1, M.G. Lee2, J. Jeong3, D.G. Gweon1

1Mechanical Engineering Department, KAIST, Korea
2Mechanical Engineering Department, Ajou University, Korea
3Control and Instrumentation Engineering Department, Korea
University, Korea

408V1

P3.44 Development of a High Precision Clamping System for the
Compensation of Angular Errors in Workpiece Alignments
E. Uhlmann 1, 2, A. Loewenstein, 2, J. Essmann 1

1 Fraunhofer-Institute for Production Systems and Design Technology
(IPK)
2 Institute for Machine Tools and Factory Management, Technical
University Berlin, Germany
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Session 4: High Precision Mechatronics

P4.01 Lightweight 450 mm Wafer Stages Enabled by Over-actuation
D. Laro1, R. Boshuizen1,2, D. Oom1, L. Sanders1, J. van Eijk2,3

MI-Partners1, Delft University Technology2, MICEbv3, The
Netherlands
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P4.02 Mechatronic System Design of an Optical Element
Curvature Actuation System
C.L. Valentin1,2, J.B. van Wuijckhuijse1,2, J.P.M. Vermeulen2, B.C.T.
van Bree3, D.J. Rixen1, R.H. Munnig Schmidt1.
1Delft University of Technology, Faculty 3mE, Department of PME,
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2ASML BV, Research Mechatronics, Veldhoven, NL.
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437V1

P4.04 Electrode Feeding Device for Micro-hole Electrical
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K. Furutani1, D. Hiraoka1, Y. Murase1, K. Takeda2

1Toyota Technological Institute, Nagoya, Japan
2Toray Precision Corp., Ohtsu, Shiga, Japan

441V1

P4.08 Measurement of the Percentage Contact Area of High
Precision Planar Ball Guideways
M. Heyne, T. Kowallik, T. Erbe, R. Theska
llmenau University of Technology, Germany

445V1

P4.09 Multivariable Frequency Response Function Estimation of a
Micro-Milling Spindle with Active Magnetic Bearings
R.S. Blom, P.M.J. Van den Hof, H.H. Langen, R.H. Munnig Schmidt
Delft University of Technology, Netherlands
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P4.10 Friction Control Using Ultrasonic Vibration for
Piezoelectric Translation Apparatus
A. Torii, S. Kengaku, M. Banno, A. Ueda
Faculty of Engineering, Aichi Institute of Technology, Japan

453V1

P4.11 First Results of an Interferometric Controlled Planar
Positioning System for 100 mm with Zerodur Slider
S. Hesse1, H.-J. Büchner2, G. Jäger2, C. Schaeffel1, H.-U. Mohr1, B.
Leistritz1

1IMMS Institut für Mikroelektronik- u. Mechatronik Ilmenau, Germany
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457V1

P4.12 Long-range Elastic Guidance Mechanisms for Electrostatic
Comb-drive Actuators
D.M. Brouwer1,2, A. Otten1, J.B.C. Engelen3, B. Krijnen2, H.M.J.R.
Soemers1,4

1 Mechanical Automation, IMPACT, University of Twente, the
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3 Transducer Science & Technology, MESA+, University of Twente,
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462V1

P4.16 High Response Fast Tool Servo for Ultraprecision Turning
H. Urreta, A. Agirre, Z. Leicht, U. Otaegi
IDEKO-IK4, Spain

466V1

P4.17 Solution Principles for the Metrology of very Small Torques
with Minimized Relative Uncertainty
A. Wagner1, A.C.P. Bitencourt2, R. Theska1, H.A. Lepikson3, W.L.
Weingärtner2

1Technische Universität Ilmenau, Germany
2Universidade Federal de Santa Catarina, Brazil
3Universidade Federal da Bahia, Brazil

470V1

P4.18 Alternative Concepts for High Precision Bearings in Torque
Standard Machines
A. C. P. Bitencourt1, R. Theska2, A. Wagner2, H. A. Lepikson3, W. L.
Weingaertner1

1Universidade Federal de Santa Catarina, Brazil
2 Technische Universität Ilmenau, Germany
3Universidade Federal da Bahia, Brazil

474V1

P4.20 Modal Actuation for High Speed Piezoelectric Positioning
J.R. van Hulzen, G. Schitter, J. van Eijk,P.M.J. Van den Hof
Delft University of Technology, The Netherlands

478V1

P4.21 Modal Prediction of Aerostatic Guideway with Realistic
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C.W. Lim1, P. Shore2, P. Morantz2, W. Lin1, G.L. Yang1

1Singapore Institute of Manufacturing Technology, Singapore
2Cranfield University, United Kingdom
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P4.23 Efficient Evaluation of Machine Concepts Under Hysteresis
and Inertia Influences
P. Maglie1, R. Carbini2, S. Weikert2, K. Wegener1,2

1Institute of Machine tools and Manufacturing, IWF, ETHZ, Zurich,
Switzerland
2inspire AG, Zurich, Switzerland

487V1

P4.24 Optimization of Active Vibration Control of a Laser Pattern
Generator in Micro Lithography
P. Carlqvist1, P. Brattström2, C. During2
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2Royal Institute of Technology (KTH) – Mechatronics, Sweden

491V1

P4.25 Error Classification and Visualisation for Hexapod
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A. v. Daake1, C. Vetter1, E. Böhm2, O. Zirn1
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Germany

495V1
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1Singapore Institute of Manufacturing Technology
2National University of Singapore
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P4.28 Laser Frequency Stabilization forAerospace Applications
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Oral Sessions 5: Ultra Precision Manufacturing & Assembly
Processes

O5A.1 Technologies and Applications for Industrial Hybrid Assembly
A. Steinecker
Centre Suisse d’Electronique et de Microtechnique – CSEM,
Switzerland

2V2

O5A.2 Precision Cutting of Structured Ceramic Molds with Micro PCD
Milling Tool
H. Suzuki1, T. Furuki 1, K. Machida1, K. Fujii 2, T. Goto2

1 Chubu University, Japan
2 NS Tool Co. Ltd, Japan

6 V2

O5A.3 Embossing of Double-sided Micro Lens Arrays in Optical Glass
A Schubert, J. Edelmann, T. Burkhardt
Fraunhofer Institute Machine Tools and Forming Technology
Chemnitz, Germany

10 V2

O5A.4 Smoothing Effect for Curved Surfaces Using Elastic Emission
Machining
M. Kanaoka1, K. Kurita1, H. Takino1, K. Nomura1, H. Mimura2, K.
Yamauchi2,3, Y. Mori3
1Lens Engineering Development Department, Nikon Corporation,
Japan
2Department of Precision Science and Technology, Osaka
University, Japan
3Research Center for Ultra-Precision Science and Technology,
Osaka University, Japan

14 V2

O5A.5 Optical, Mechanical and electro-optical Design of an
Interferometric Test Station for Massive Parallel Inspection of
MEMS and MOEMS
C. Schaeffel1, S. Michael1, B. Leistritz1, M. Katzschmann1, N. Zeike1,
K. Gastinger2,
M. Kujawinska3, M. Jozwik3, S. Beer4

1 IMMS Institute for Microelectronic and Mechatronic Systems GmbH,
Germany
2 SINTEF IKT Optical measurement systems and data analysis,
Norway
3 Institute of Micromechanics and Photonics, Warsaw Univ. of
Technology, Poland
4 CSEM Centre Suisse d’Electronique et de Microtechnique SA,
Switzerland
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O5B.1 Fabrication of Strongly Curved Aspheric Silicon Carbide Mirrors
G.P.H. Gubbels1, C. van Drunen1, G. Böhm2, Th. Arnold2, F.
Kamphues1, W.L.M. Gielesen1

1 TNO Science and Industry, Stieltjesweg 1, 2628 CK Delft, The
Netherlands
2 Leibniz-Institut für Oberflächenmodifizierung e.V., Germany

23 V2



Proceedings of the euspen International Conference – Delft - June 2010

O5B.2 Lessons from Two Years of Building Fusion Ignition Targets with
the Precision Robotic Assembly Machine
R.C. Montesanti1, E.T. Alger2, L.J. Atherton1, S.D. Bhandarkar1, C.
Castro1, E.G. Dzenitis1, A.V. Hamza1, J.L. Klingmann1, A. Nikroo2,
T.G. Parham1, J.L. Reynolds1, R.M. Seugling1, M.F. Swisher3, J.S.
Taylor1, M.C. Witte1

1 Lawrence Livermore National Laboratory (LLNL), USA
2 General Atomics, USA
3 IAP World Services, USA

29 V2

O5B.3 Laser Cutting of Thin Gold Foils
R. Meeß1, D. Hagedorn1, F. Löffler1

1Physikalisch-Technische Bundesanstalt, Germany

33 V2

Oral Session 7: Precision Engineering & Nonotechnology –
State of the Art – Japan

O7.1 Fabrication of Micro/nano-structures by Using
Self-organizing Process
N. Moronuki
Tokyo Metropolitan University, Japan

230V2

O7.2 Micro and Nano Measurement Instruments
W. Gao
Department of Nanomechnics, Tohoku University, Japan

235V2

O7.3 A Newly Developed Ultraprecision Machine Tool “ANGEL”
H.Yoshioka, H.Sawano, H.Shinno
Precision and Intelligent Laboratory, Tokyo Institute of Technology,
Japan

239V2

Oral Session 8: Precision Engineering & Nanotechnology –
State of the Art – US

O8.1 Precision Equipment and Tools that Enable Practical
Probe-based Nanomanufacturing
S. K. Saha1, C.M. DiBiasio2, A.H. Slocum Jr.1, A. Watral1, M.L.
Culpepper1,
1Massachusetts Institute of Technology USA
2Draper Laboratory USA

244V2

O8.2 Precision Engineering within the National Ignition Campaign
J.S. Taylor, K. Carlisle, J.L. Klingmann, P. Geraghty, T.T. Saito, R.C.
Montesanti
Lawrence Livermore National Laboratory, USA

248V2

O8.3 High-accuracy short-range displacement metrology
V.G. Badami, L. L. Deck, C. D. Fletcher, R. J. Massicotte, L. A.
Selberg, D. O. Winkowski, Y. Egashira, K. Redlitz
Zygo Corporation, USA

256V2
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Oral Session 9: Important / Novel Advances in Precision
Engineering & Nanotechnolgies

O9.1 Shape Optimization of Polycrystalline Micro Mechanical
Components
Albers, A.; Enkler, H.-G.
IPEK – Institute of Product Engineering at KIT, Karlsruhe, Germany

261V2

O9.2 Generation Mechanism of Residual Stress on Surface Machined
in Turning Assisted by Ultrasonic Vibration
H. Onikura, T. Kanda, O. Ohnishi, T. Sajima
Kyushu University, 744 Motooka, Nishi-ku, Fukuoka, Japan

265V2

O9.3 Process Modelling and Simulation of Vibratory Finishing of
Fixtured Components
S. Wan, W. Seng Fong, Z. H. Tay
Singapore Institute of Manufacturing Technology, Singapore

269V2

O9.4 Compact Nanometer Resolution Fiber-optic Encoder with
Embedded Reference Mark
J. D. Tobiason, A. M. Zwilling, C. E. Emtman
Micro Encoder Inc., USA

274V2

O9.5 Flexible Sensing Foils Based on Embedded Fibre Bragg Grating
Sensors
C. Yan1, E. Ferraris1, T. Van Gijseghem2, P. Dubruel2, D. Reynaerts1

1Mechanical Department, Katholieke Universiteit Leuven, Heverlee,
Belgium
2Polymer Chemistry and Biomaterials Research Group, Universiteit
Gent, Krijgslaan, Gent, Belgium

278V2

Poster Sessions 5 – 10

Session 5: Ultra Precision Manufacturing & Assembly
Processes

P5.02 On-machine Measurement for the Micro-EDM-milling Process
Using a Confocal White-light Sensor
V. Schulze, C. Ruhs
wbk Institute of Production Science, Karlsruhe Institute of Technology
(KIT), Karlsruhe, Germany

37 V2

P5.03 Analysis of the Injection Overmoulding Process for Polymer
Lenses by use of a Specially Designed Mould
C. Brecher, P. Kolb, C. Wenzel
Fraunhofer Institute for Production Technology IPT, Germany

41 V2

P5.04 Manufacturing Ultra-Precision Meso-scale Products by Coining
R.M . Seugling1 , P.J. Davis1, K. Rickens2, J. Osmer2, E.
Brinksmeier2

1Lawrence Livermore National Laboratory, USA
2Laboratory for Precision Machining LFM, University of Bremen,
Germany
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P5.07 Experimental Evaluation of Machinable Aspect Ratio in Micro
Cutting of V-Grooves on Electroless Nickel Plated Die Materials
H-C. Kim
High Safety Vehicle Core Technology Research Center, Department
of Mechanical and Automotive Engineering, Inje University, Gimhae,
Korea

49 V2

P5.08 Micromilling of Titanium and Titanium Alloys
J. Ettelt, D. Biermann
Department of Machining Technology, Technische Universität
Dortmund, Germany

52V2

P5.10 Four-body Finishing Method Using Hydrophilic Carrier Particles
N. Ichinoho, Y. Yamaguchi, Y. Tani, T. Kim
Ritsumeikan University, Japan

57 V2

P5.11 A Study on the Machining Technology for Micro Prism
Structure Array by Using Shaper Cutting Process
T-J. Je, K-T. Park, E-c. Jeon, J-S. Yoon, Y-E. Yoo, D-S. Choi, K-H.
Whang
Nano Mechanical Systems Research Division, Korea Institute of
Machinery & Materials (KIMM), Daejeon, South Korea

61 V2

P5.12 5-axis Control Ultraprcision Micromilling by Means of a
Developed CAPP/CAM System
T. Oba, K.Nakamoto, T. Ishida,Y. Takeuchi
Osaka University, Japan

65 V2

P5.13 Design and Analysis of In-Plane Ultra-Precision XYθz
Positioning
Stage with Cymbal Guide and Scott-Russell Mechanism
D. Hwang1, Y-w. Sung1, W. G. Lee1, M. G. Lee1, J. Jeong2

1Division of Mechanical Engineering, Ajou University, Korea
2Department of Control and Instrumentation Engineering, Korea
University, Korea

69 V2

P5.15 Patterned Self-assembly of Fine Particles by the
Combination of Dispenser and Positioning Stage
N. Moronuki, K. Takada, W. R. Zhang, and A. Kaneko
Tokyo Metropolitan University, Japan

73 V2

P5.16 Electrical Discharge Machining of Microholes Using Carbon
Fibre Tool Electrodes
L. Kudla, A. Trych
Division for Precision and Electronic Products Technology
Warsaw University of Technology, Poland
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P5.17 Micro Impact Extrusion of Precision Cavities with Modular
Dies
A. Schubert1,2, R. Pohl,1, M. Hackert1

1Chair Micromanufacturing Technology, Faculty of Mechanical
Engineering,Chemnitz University of Technology, Chemnitz, Germany
2Fraunhofer Institute for Machine Tools and Forming Technology,
Chemnitz,Germany

81 V2

P5.18 Tool-Development for Diamond Micro Chiseling
L. Schönemann, E. Brinksmeier, C. Flucke, R. Gläbe
LFM – Laboratory for Precision Machining, University of Bremen,
Germany

86 V2

P5.20 Implementation of a Flexure Based Feed Unit for the
Square Foot Manufacturing Concept
P. Kohrs, S. Hoffmann, J.P. Wulfsberg
Helmut-Schmidt-University, University of Federal Armed Forces
Hamburg, Germany

91 V2

P5.23 Deformation and Fracture Mechanisms in Single-walled
Carbon Nanotube/silicon Nanocomposites Based on
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