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Foreword

Developments in ultra precision/nanoscale design and manufacturing
impact on our lives today through products as diverse as medical
devices, sensors for security systems, personal health testing kits to
high resolution cinema screens. However much effort is still required to
convert scientific and technological excellence into economic returns in
the form of novel, enhanced- functionality products, production
processes and high technology companies.

Further, to demonstrate that products or manufacturing processes at
this leading technology edge meet specified functional demands throws
out increasing challenges to the supporting metrology base.

Achieving industrial breakthrough in this area relies more than ever 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 together to
cooperate, interact and build extended worldwide networks.

euspen's 9" 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 midst of a most challenging economic environment. However, we
see from the excellent technical submissions and leading product
developments to be presented, that these difficult times have
dampened neither your ability for inspiring achievements nor your
enthusiasm for the meeting.

The technical sessions of the Society’s 2009 international conference
will cover new developments and reflect market forces in process
technologies, machine tools/instruments and metrology in the ultra-
precision, micro and nano engineering sectors. This year, a special
focus will be given to industry driven developments in machine tool
accuracy and performance.
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We have received more than 300 abstracts from 27 countries, the
conference contributions have been reviewed and selected by an
international board and all presented papers have been collated in
these proceedings. Many leading companies working in the field will
also present themselves within the technical exhibition.

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.

On behalf of the Council of euspen, it is our great pleasure to invite you
to this meeting. As we look to future horizons, both economic and
technical, we look forward to meeting with you, to the sharing of latest
knowledge and capabilities and the formation of valuable new
partnerships and collaborations key to tomorrow's growth and
achievements.

San Sebastian, Spain, June 2009 Prof. Hendrik Van Brussel
euspen President

Dr Theresa Burke

euspen Chief Executive



Proceedings of the euspen International Conference — San Sebastian — June 2009

Contents
Volume |
Keynotes

Session 1: Ultra Precision Manufacturing and
Assembly Processes |

Session 2: Ultra Precision Machines and Control
Session 3: Medical Devices and Robotics
Session 4: High Precision Mechatronics
Session 5: Industry Driven Developments in

Machine Tool Accuracy and
Performance

16

158

268

309

410



Proceedings of the euspen International Conference — San Sebastian — June 2009

Programme

01.2

01.3

014

Keynote 1: ‘Electron Microscopy — Challenges for Imaging at Atomic
Resolution’

Dr A. Frank de Jong, Director Research and Technology

FEI Company, NL

Keynote 2: ‘Development and Present Status of Ultra-Precision
Machining in Japan’

Dr Katsutoshi Tanaka, Technical Adviser Toshiba Machine Co.,
Ltd./ Fellow of The Japan Society for Precision Engineering, JP

Keynote 3: ‘Future Challenges of Optomechanics in the Medical
Industry’

Dr Werner Nahm, Manager Advanced Development

Carl Zeiss Surgical GmbH, DE

Oral Session 1: Ultra Precision Manufacturing & Assembly
Processes |

Session Keynote:

Scaling in Machining of Optics with Reflective to Diffractive
Function

C. Flucke, J. Osmer, B. Linemann, L. Schonemann, E. Brinksmeier
Laboratory for Precision Machining

Guideline for Ultra Smooth Finishing of Diamond Based on
Molecular Dynamics Analysis

H. Tanaka, S. Shimada

Osaka Electro-Communication University, Japan

Precision Micromachining of Carbon Nanotubes Composites
Renato G. Jasinevicius', Jaime G. Duduch', A.J.V. Porto', Marcello
R. B. Andreeta’ , Antonio C. Hernandes?

1Depto Eng. Mecéanica, EESC, USP, Séo Paulo, Brazil.

2Grupo de Crescimento de Cristais e materiais Ceramicos, IFSC,
USP, Séo Paulo, Brazi

Fabrication and Measurement Development for Precise Test
Masses for the MICROSCOPE Space Project

D. Hagedorn, H.-P. Heyne, H. Reimann, M. Neugebauer, S. Gruner,
F. Loffler

Physikalisch-Technische Bundesanstalt, Braunschweig, Germany

Reducing Diamond Tool Wear in Oxygen-free Copper Precision
Cutting using Synthetic Tool Materials and a N, Atmosphere

T. Kaneeda , T. Nakayama, Laurence Anthony

Okayama University of Science, Japan

Waseda University, Japan

2V1

3v1

111

17V1

21v1

25V1

29V1

33v1



Proceedings of the euspen International Conference — San Sebastian — June 2009

Oral Session 2: Ultra Precision Machines & Control

02.1 Session Keynote: 159Vv1
Precision Machining with Abrasive Jets
J.Olsen
OMAX Corporation

02.2 Development and Performance Demonstration of the 164V1
NANOMEFOS Non-contact Measurement Machine for Freeform
Optics
R. Henselmans', L.A. Cacace?, G.F.lJ. Kramer', P.C.J.N. Rosielle®,
M. Steinbuch®
'TNO Science & Industry, The Netherlands
2AC Optomechanix, The Netherlands
3Technische Universiteit Eindhoven, The Netherlands

02.3 Long Travel Advanced Nanopositiong Stage with Non-contact 168V1
Magnetic Lead Screw and Co-plan Moving Stage with
Independent Driving Mechanism
Chao-Jung Chen, Liang-Chih Chang, Chung-Lun Wu, Sheng-Hang
Wang, Ta-Chang Yu, Hsin-Chia Ho
Center for Measurement Standards / Industrial Technology Research
Institute

02.4 Development of a New Micro-machining Center Concept with 172V1
Integrated Metrology Modules
Eric S. Buice, Hans H. Langen and Robert H. Munnig Schmidt
PME: Mechatronic System Design, Delft University of Technology,
The Netherlands

02.5 Design and Realization of a Long-stroke Translation Stage for 176V1
Metrological AFM
Werner. C, Rosielle. P C J N, Steinbuch. M
Technische Universiteit Eindhoven, The Netherlands

Oral Session 3: Medical Devices and Robotics

03.1 Session Keynote: 269V1
Image Guided Robotic Neurosurgery
G. McFarland
Renishaw Plc

03.2 Hydraulic Actuation in Miniature Medical Robots 273V1
A.J.M. Moers, D. Reynaerts
Katholieke Universiteit Leuven, Dept. Mech. Eng., Belgium

03.3 Micro Metal Injection Moulding (u-MIM) for Medical Applications 277V1
P. Imgrund, J. Haack, N. Salk
Fraunhofer Institute for Manufacturing Technology and Applied
Materials Research, Germany



Proceedings of the euspen International Conference — San Sebastian — June 2009

P3.8 Adhesion of Authentic Suprastructures on Machined Surfaces of

04.1

04.2

04.3

04.4

04.5

05.1

05.2

Titanium Alloy

E. Uhlmann’, P. Bruckner?, C. Stelzer’, Q. U. Huynh', U. Hansen?
"Technische Universitét Berlin — Institute for Machine Tools and
Factory Management, Germany

2 University Hospital of Muenster — Institute for Physiological
Chemistry & Pathobiochemistry, Germany

Oral Session 4: High Precision Mechatronics

Determining the Optimal Actuator Placement for Parallel Flexure
Systems

Jonathan B. Hopkins, Martin L. Culpepper

Massachusetts Institute of Technology, United States

Development of an Active Aerostatic Slide with Sub-micrometer
Precision in 6 Degrees of Freedom

G. Aguirre, F. Al-Bender, H. Van Brussel

Katholieke University Leuven, Belgium

Integration of a Motor Drive within Active Magnetic Bearings for
High-Speed Micro-Milling

A. Borisavljevi¢, M.H. Kimman, P. Tsigkourakos, H. Polinder, H.H.
Langen, J.A. Ferreira

Delft University of Technology

Contactless Positioning Using a Thin Air Film

J. Wesselingh, R.A.J. van Ostayen, J.W. Spronck, R.H. Munnig
Schmidt, J. van Eijk

Delft University of Technology, 3mE — PME — Mechatronic System
Design

Optical Measurement of a Micro Coriolis Mass Flow Sensor

L. Kristiansen1, A. Mehendale1'2, D.M. Brouwer1'2, J.M. Zwikkerz, M.E.
Klein®

"IMPACT Institute of Mechanics, Processes and Control-Twente,
University of Twente, The Netherlands

ZDEMCON, Advanced Mechatronics, Oldenzaal, The Netherlands

Oral Session 5: Industry Driven Developments in Machine Tool
Accuracy & Performance

Session Keynote:

Milling Strategies to Improve Accuracy and Surface Quality of

Microstructured Parts
R. Neugebauer

Fraunhofer Institute for Machine Tools and Forming Technology IWU,

Germany

Ultra-compact High Accuracy Robust Inspection Probe
Dr Tim Prestidge, Jamie Buckingham, Professor Geoff McFarland
Renishaw plc, New Mills, Wotton under Edge, Gloucestershire, UK

281V1

310V1

316V1

320V1

324V1

328V1

411V1

415V1



Proceedings of the euspen International Conference — San Sebastian — June 2009

P1.1

P1.2

P1.3

P1.4

P1.8

05.3

05.4

05.5

On-machine Measurement of Deep-hole Accuracies:
Measurement Error and its Compensation Scheme

A. Katsuki', H. Onikura’, T. Sajima’, H. Murakami?, T. Satou®,

Y. Adachi®, T. Duch®

' Department of Mechanical Engineering, Faculty of Engineering,
Kyushu University,

2 Fukuoka Industrial Technology Center, Japan

% Undergraduate School of Engineering, Kyushu University, Japan

The Influence of Real Contact Area Distribution on Thermal
Contact Resistance of the Joint

Shinji Shimizu, Shuhei Nomura, Haruhisa Sakamoto and Shinsuke
Yagyu

Sophia University; Department of Engineering and Applied Sciences,
Faculty of Science and Technology, Japan

Linking Spindle Metrology with Rotary Axis Measuring Methods
G.H.J. Florussen, M.A.A. Morel, H.A.M. Spaan
IBS Precision Engineering BV, the Netherlands

Posters Sessions 1 -5

Session 1: Ultra Precision Manufacturing & Assembly Processes
|

Critical Parameters in Ultrasonic Assisted Diamond Turning of
Hardened Steel Alloys

Fritz Klocke', Olaf Dambon', Benjamin Bulla', Michael Heselhaus®
' Fraunhofer Institute for Production Technology IPT, Germany

2 ZF Friedrichshafen AG, Germany

3D Microfabrication of Silver Nanoparticle Composite with
Mesoporous Structure

T.Hayashi', Y.Takaya', K.Shirai®

1Department of Mechanical Engineering, Osaka University, Japan
2College of Engineering, Nihon University, Japan

Robotic Assembly Process of Automotive Engine Parts
Kyoung Taik Park, Chan Hun Park and Tae Jin Je
Korea Institute of Machinery and Materials

Deformation of Metal Inserts in Micro Injection Moulding
W. Michaeli, T. Kamps
Institute of Plastics Processing (IKV) at RWTH Aachen University

Bump Pattering for NCA (Non Conductive Adhesive) Bonding
Changwoo Lee, Taeho Ha, Junyeob Song

Intelligent Manufacturing Systems Research Division, KIMM and
Korea

FEM Simulation on Micro-Cutting Planarization Process of Metal
Bump and Resin for LSI Chip Stacking/Bonding

H. Sasahara, R. Iwashita

Tokyo University of Agriculture and Technology, Japan

419V1

423V1

427V1

37V1

41V1

45V1

49V1

53v1

57V1



Proceedings of the euspen International Conference — San Sebastian — June 2009

P1.10

P1.11

P1.13

P1.14

P1.15

P1.16

P1.17

P1.18

Roll-to-Flat Thermal Imprint System Development for Large Area
Micro Pattern Replication

Shuhuai Lan"?, Tae-Jin Lee?, Hey-Jin Lee?, Nak-Kyu Lee?, Soo-Hun
Lee®, Jun Ni*, Moon G. Lee®’

1Department of Mechanical Engineering, Shanghai Jiao Tong
University, China

2production Technology Division, Korea Institute of Industrial
Technology, Korea

3Division of Mechanical Engineering, Ajou University, Korea

4S.M. Wu Manufacturing Research Center, University of Michigan,
USA

Influence of Included Carbide Particles on Ultra-Precision
Cutting Characteristics of Steels with Coated-Cemented-Carbide
Tool

Akira Shinozaki ', Heiji Yasui®

' Ariake National College of Technology, Japan

2 Kumamoto University, Japan

Tribological Analysis of Micro Milled Surfaces for Micro
Forming Tools

E. Brinksmeier, O. Riemer, S. Twardy

LFM - Laboratory for Precision Machining, University of Bremen,
Germany

Metrology Challenges for High Energy Density Science Target
Manufacture

R.M. Seugling’, M. J. Bono 2, P. Davis'

"Lawrence Livermore National Laboratory, USA

2Currently at CEA Saclay, France

Study on the Squeezing Effect on Surface Generation in Single
Point Diamond Turning with Finite Element Approach

H. Wang, S. To, C. F. Cheung and W. B. Lee

Advanced Optics Manufacturing Centre, Department of Industrial &

Systems Engineering, The Hong Kong Polytechnic University, Hong
Kong

FIB Fabrication of Three Dimensional Structured Surfaces
Jining Sun', Tomas Hrncir?, Wenlong Chang', Xichun Luo'
"Heriot-Watt University, UK

2TESCAN, s.r.o. Czech Republic

Influence of Parallel Step Feed on Surface Roughness in New
Ultra-Smoothness Grinding Method

Ryushiro Sakamoto’, Heiji Yasui®, Yusuke Tanaka'
'GraduateSschool of Kumamoto University in Japan
2Kumamot‘oUuniversity in Japan

Ultra-Precision Machining of Tungsten-Based Alloys Using the
Cutting-Burnishing Method with Alumina Ceramic Tools
Kazuhiko Nishioka', Naohiko Sugita', Mamoru Mitsuishi', Takeshi
Watanabe?, Hiroshi Yamasaki’

' The University of Tokyo, Japan, Nippon Tungsten Co., Ltd., Japan

61V1

65V1

69V1

73V1

77V1

81V1

85V1

89V1



Proceedings of the euspen International Conference — San Sebastian — June 2009

P1.19

P1.20

P1.21

P1.22

P1.23

P1.24

P1.25

P1.26

P1.27

Comparison of Diamond Drilling and Laser Drilling Techniques 93Vv1
in Glass Drilling for Fabrication of MEMS

Wenlong Chang, Jining Sun and Xichun Luo

School of Engineering & Physical Science, Heriot-Watt University, UK

Efficient Technique for 3D Micro Structuring of Carbide and 97V1
Brittle Materials with Diamond Micro-shaft Grinding Tools

J. Engmann, G. M. Schueler, R. Haberland, M. Walk, J. C. Aurich

Institute for Manufacturing Engineering and Production Management,

University of Kaiserslautern, Germany

Analysis of an Overlay Error in 3D Microfabrication Technology 101V1
using Surface Activated Bonding

Takayuki Yamada', Mutsuya Takahashi', Kimiyuki Mitsui®

' Fuji Xerox Co., Ltd., Japan

2 Keio University, Japan

Micro Electrical Discharge Machining Using Carbon Fibres as 105V1
Tool Electrodes

L. Kudla

Warsaw University of Technology, Poland

HYDROMEL - A European Project for Future Hybrid Assembly 109V1
A. Steinecker
Centre Suisse d’Electronique et de Microtechnique S. A., Switzerland

Study of a Vibration-Assisted Punch Press Machine for Thin 113V1
Sheet Metal

R. Mukose', K. Mitsui®

"Graduate School of Science and Technology, Keio University,

Yokohama, Kanagawa, Japan

2Department of Mechanical Engineering, Keio University, Yokohama,
Kanagawa, Japan

Fundamental Study on Releasability of Resin from EDMed 117V1
Surface

R. Kitada', A. Okada®, Y. Uno? Y. Yang? H. Hioki®

' TOWA Corporation, Japan

2 Okayama University, Japan

Hot Molding Process Evaluation of Microstrutures Generated by 122Vv1
Micro Machining and Micro Indentations

Paulo Nuno Pereira Dias and Renato Goulart Jasinevicius

Departamento de Engenharia Mecénica, Escola de Engenharia de

Séo Carlos, Universidade de Sao Paulo, Brazil

The Influence of Crystallographic Orientation upon Material 126V1
Removal Modes in Single Point Diamond Turning of Silicon

Renato G. Jasinevicius', Paulo S. Pizani?

1Depto Eng. Mecéanica, EESC, USP, Sé&o Paulo, Brazil.

2 Departamento de Fisica, Universidade Federal de S&o Carlos,

Brazil



Proceedings of the euspen International Conference — San Sebastian — June 2009

P1.28 Lapping of EDM Processed Tool Steel Surfaces Using Three- 130V1
dimensional Figure-8 Tool Motion
M. Mizuno, T. lyam, N. Nishikawa, H. Mifune
Iwate university, Japan

P1.29 Six-Axis Compliant Manipulator for Laser Assembly 134V1
Prof. C. Brecher, N. Pyschny, D. F. de Souza
Fraunhofer Institute for Production Technology (IPT), Germany

P1.30 Machining Performance of Electro-Chemical Discharge 138V1
Machining by Forced Discharge Dispersion
K. Furutani, Y. Murase, H. Shintani, S. Arakawa
Toyota Technological Institute, Nagoya, Japan

P1.31 Modelling of Material Removal in Polishing Processes 142V1
I. Loresch, O. Riemer, E. Brinksmeier
Laboratory for Precision Machining LFM, University of Bremen,
Germany

P1.32 Ultraprecision Grinding of Tungsten Carbide Moulds for Hot 146V1
Pressing Glasses
Kathrin Meiners, Kai Rickens, Oltmann Riemer, Ekkard Brinksmeier
Laboratory for Precision Machining LFM, University of Bremen,
Germany

P1.33 Subsurface Damage Analysis of Ultra-precise Ground Tungsten 150V1
Carbide
Fritz Klocke', Olaf Damon"', Martin Hiinten', Bernd Bresseler?
'Fraunhofer Institute for Production Technology (IPT), Germany
2Aixtooling GmbH, Germany

P1.34 Tolerances in the Field of Micro Metal Injection Moulding 154V1
N. Salk, J. Haack, P.Imgrund
Fraunhofer Institute for Manufacturing and Advanced Materials,
Germany

Session 2: Ultra Precision Machines & Control

P2.1 Theoretical Study on a Constant-Flow Hydrostatic Water Bearing 180V1
for a Machine-Tool Table
S. Okuyama, A. Yui, and T. Kitajima
National Defense Academy, Japan

P2.2 Multichannel Adaptive Control for Active Vibration Reduction in 184V1
Wood Milling Processes
H.-W. Hoffmeister’, K. Loeis', B.-C. Schuller’, M. V. Suguino®and R.
L. Stoeterau?
'Institute of Machine Tools and Production Technology, Technische
Universitdt Braunschweig, Germany
2Federal University of Santa Catarina, Brazil

P2.3 Oscillation Polishing for Narrow and Long Materials 188V1
A. Une', K. Yoshitomi', M. Mochida', M. Yoshida®
! Dept. of Mechanical Engineering, National Defense Academy,



Proceedings of the euspen International Conference — San Sebastian — June 2009

P2.4

P2.5

P2.7

P2.8

P2.9

P2.10

P2.12

P2.13

Japan
2 Technical Department, Okamoto Machine Tool Works, Ltd, Japan

PRIGO: Parallel Robotics Inspired Goniometer for Protein
Crystallography

Wayne Glettig', Simon Henein?, Jean-Marc Bregue
Schulze-Briese'

'Paul Scherrer Institut, Swiss Light Source, 5232 Villigen PSl,
Switzerland

2Centre Suisse d’Electronique et de Microtechnique SA ,Neuchétel,
Switzerland

°Ecole Polytechnique Fédérale de Lausanne (EPFL), Laboratoire de
systemes robotiques (LSRO), Switzerland

>3, Clemens

Development of a Force Controlled Orbital Polishing Spindle
C. Brecher, C. Wenzel, R. Tuecks, R. Zunke
Fraunhofer Institute for Production Technology, Germany

Design of Water Driven Stage
Y. Nakao, M. Kawakami
Kanagawa University, Japan

Design of a 5-Axis Ultraprecision Micro Milling Machine
(UItraMiII) and its Key Enabling Technologies

K. Cheng™, D. Huo', F. Wardle? and K. M. Nor'

'Advanced Manufacturing and Enterprise Engineering (AMEE)
Department, School of Engineering and Design, Brunel University,
Uxbridge, UK

2UPM Ltd, Mill Lane, Stanton Fitzwarren, Swindon, UK

Ultraprecise 5-Axis Machining by Compact, Integral Design
C. Brecher, P. Utsch, C. Wenzel
Fraunhofer IPT, Germany

“iTool” —Process and Design Considerations for Innovative
Diamond Tool Making

C. Brecher, P. Utsch, A. Sobotka, C. Wenzel

Fraunhofer IPT, Germany

Determination of Thermo-Mechanical State of a Cooled Ball
Screw Feed Drive

O. Horejs, P. Barta, J. Hornych

Research Centrum of Manufacturing Technology, Czech Republic

Controller Strategies for an Ultra-high Precision Stage

C.S. Teo', S.T. Smith?, H. Yang? R.J. Hocken? E.S. Buice® and D.
Otten®,

' Mechatronics Group, Singapore Institute of Manufacturing
Technology, Singapore

2 Center for Precision Metrology, UNC Charlotte, USA

® PME: Mechatronic System Design, Delft University of Technology,
Delft, The Netherlands

* Massachusetts Institute of Technology, Cambridge, USA

192v1

196V1

200V1

204V1

208V1

212v1

216V1

220V1



Proceedings of the euspen International Conference — San Sebastian — June 2009

P2.14 Characteristics of Interferometric Measuring System for Sub- 224V1
Nanometer Positioning
Yoshihisa Uchida, Masashi lwata
Department of Mechanical Engineering, Aichi Institute of Technology,
Japan

P2.15 Ultraprecision Machining System for Fabricating Nano-Devices 228Vv1
M. Takahashi, H. Yoshioka, H.Shinno
Precision and Intelligence Laboratory, Tokyo Institute of Technology,
Japan

P2.16 Application of a PID Controller for a Piezoelectric Tilt Stage 232Vv1
J.A. Pinheiro, J.G. Duduch
University of Sao Paulo 1 and Brazil

P2.17 Dressing Characteristics in Newly Developed In-process SADFC 236V1
Dressing Method for Ultra-smoothness Grinding
Yusuke. Tanaka, Heiji. Yasui, Ryushiro. Sakamoto
Graduate School of Kumamoto University, Japan

P2.18 An Adjustable Kinematic Coupling for Use in Machine Tools with 240V1
a Tight Structural Loop
Gerald Rothenhofer, Alexander Slocum, William Bosworth
Massachusetts Institute of Technology, Precision Engineering
Research Group, Cambridge, USA

P2.19 Compensation Methods of Relative Position Errors Between 244V1
Tool Tip and Workpiece by Using High Response Fine Motion
Mechanism
T. Fujita, A. Matsubara
Department of micro engineering, Kyoto University, Japan

P2.20 Development of a Linear-Motor-Driven Table Supported by 248Vv1
Hydrostatic Water Bearings Test and Evaluation of Table Load
Capacity and Static Stiffness
A.Yui', S.Okuyama’, T.Kitajima', E.Fujita®, A.H.Slocum® and
G.Rothenhofer®
'National Defense Academy, Japan
20Okamoto Machine Tool Works, LTD., Japan
3Massachusetts Institute of Technology, USA

P2.21 The Design of a High Speed Milling Spindle Using Active 252V1
Magnetic Bearings; Rotor Shape Optimization
M.H. Kimman, H.H. Langen, R.H. Munnig Schmidt
PME / Mechatronic System Design, Delft University of Technology,
The Netherlands

P2.22 An Active Aerodynamic Bearing for Ultraprecision Machining 256V1
H. Mizumoto', Y. Yabuta', S. Arii', Y.Tazoe?, S. Yokouchi®
Tottori University, Koyama, Tottori, Japan
2Nachi-Fujikoshi, Nachi-Fujikoshi, Namerikawa, Toyama, Japan



Proceedings of the euspen International Conference — San Sebastian — June 2009

P2.23

P2.24

P3.1

P3.3

P3.4

P3.5

P3.6

P3.7

Generation of Accurate Periodic Motion for the Identification of
Nonlinear Phenomena in MEMS Sensors

Swavik Spiewak’, Stephen Ludwick?, Arjun Selvakumar®, Mike
Doyle®, Glenn Hauer*, Eric Lawrence®

"University of Calgary, Canada

2Aerotech, Inc., USA

3Colibrys, Inc., USA

*ION Geophysical, USA

®Polytec, Inc., USA

Recent Developments of the Flexure Stage Used for the LNE
Watt Balance Experiment

F. Villar', J. David’, G. Geneves'

'Laboratoire national de métrologie et d’essais (LNE), France
2Ecole Nationale Supérieure d’Arts et Métiers (ENSAM), France

Session 3: Medical Devices & Robotics

Influence of Grinding Process on Performance of Ceramic
Ophthalmic Scalpels

B. Linke, D. Schlitter, H. Wegner, F. Klocke

Laboratory for Machine Tools and Production Engineering of RWTH
Aachen University, Germany

Improved Tracking for Systems with Configuration Dependent
Dynamics by the Application of Robust Iterative Learning
Control

W.B.J. Hakvoort!, R.G.K.M. Aarts’, J.B. Jonker*

'"Demcon Advanced Mechatronics, The Netherlands

2Universil‘y of Twente, The Netherlands

Femtosecond Laser Machining Microfluidic Structures Inside
Photosensitive Glass for Biochemical Analysis

H.Y. Zheng, Z. Wang

Singapore Institute of Machining Technology, Singapore

Manufacture of Cell Fusion Device Utilizing Mechanical
Fabrication and FIB Fabrication

S. Umezu"? T. Naruse', J. S. Gong', H. Ohmori', Y. Ito" and K.
Katahira'

'Riken The Institute of Physical and Chemical Research, Japan
Tokai Univ., Japan

Dynamic Analysis of Osteon Fracturing and Crack Propagation
for a New Bone Cutting Device

N. Sugita, T. Osa, R. Aoki, M. Mitsuishi

School of Engineering, The University of Tokyo, Japan

Increasing precision and performance by relaxing the classical
design rules: bio inspired design

Thom Warmerdam, Herman Soemers

Philips Applied Technologie, The Netherlands

260V1

264V1

285V1

289V1

293V1

297V1

301Vv1

305V1



Proceedings of the euspen International Conference — San Sebastian — June 2009

P4.2

P4.3

P4.4

P4.5

P4.6

P4.7

P4.8

P4.10

Session 4: High Precision Mechatronics

Enhancement of the Static and Dynamic Compliance of a Milling
Machine by an Adaptronic Spindle System

B. Denkena, Olaf Gimmer

Institute of Production Engineering and Machine Tools (IFW), Leibniz
Universitaet Hannover, Garbsen, Germany

A MEMS Mirror for Miniature Laser Projection
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Moon G. Lee' and Jaehwa Jeong®

"Division of Mechanical Engineering, Ajou University, Korea
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University, Korea
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Tousain’
'Philips Applied Technologies, The Netherlands
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Element
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E. Rothenhéfer', W. Schinkéthe?, A. Keck? B. Keller?, A. Retzbach?,
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Oral Session 6 : Latest Developments In Precision
Engineering, Micro And Nanotechnology

06.1 Session Keynote: 2V2
Rapid Fabrication of Precision Surfaces — A New Paradigm
P. Subrahmanyan
RAPT Industries, USA

06.2 Machining of Nonconductive ZrO, Ceramics with Micro-EDM 6V2
Zeidler, Henning', Schubert, Andreas’?
'Chemnitz University of Technology, Germany
2Fraunhofer Institute for Machine Tools and Forming Technology
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H.-W. Hoffmeister, W.-C. Hahmann
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Braunschweig, Germany

Oral Session 7: Micro And Nanometrology

07.1 Keynote Session: 167V2
Aspects of Tactile Probing on a Micro Scale
E.J.C. Bos, P.H.J. Schellekens, A.H. Dietzel
Eindhoven University of Technology, Xpress Precision
Engineering, The Netherlands

07.2 Experimental Verification of Super-resolution Microscopy 171V2
Using Standing Evanescent Light with Image Retrieval
S. Takahashi, R. Kudo, S. Okada, S. Usuki, K. Takamasu
The University of Tokyo, Japan
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07.3 Development of the New Spanish National Primary Pressure 175V2
Standard
J. Eguia’, A. Herrero’, R. Calvo’, S. Ruiz?, M.N. Medina®
" Fundacion Tekniker — Spain
2 Centro Espariol de Metrologia CEM - Spain

07.4 “Macro Sensor” — Palletizing on Submicron Level 179V2
C. Sterner', R. Koch', A. Djupsjébacka’, H. Dahlquist?, and Lars-
Erik Nilsson'

"Acreo AB, Sweden
2System 3R International AB, Sweden

07.6 High Resolution Position Sensing using Laser Scan 183V2
Metrology
S. Makinouchi, T. Imai, A.Watanabe, T. Ohara and S. Wakui
Nikon Corporation Japan, NanoWave, Inc. USA, Tokyo University
of Agriculture and Technology Japan

Oral Session 8: Ultra Precision Manufacturing & Assembly
Processes Il

08.1 Session Keynote: 385V2
Spatial Wavelength Range of Surface Roughness Improved
Using Elastic Emission Machinin
Masahiko Kanaoka'?, Hideo Takino', Kazushi Nomura', Hidekazu
Mimura?, Kazuto Yamauchi®®, Yuzo Mori®
" Lens Engineering Development Department, Nikon Corporation,
Japan
2 Department of Precision Science and Technology, Osaka
University, Japan
® Research Center for Ultra-Precision Science and Technology,
Osaka University, Japan

08.2 Mechanical Improvements for the New LNE Calculable Cross 389v2
Capacitor
L. Lahousse’, O. Thevenot1, C. Consejo’, J. David?
1LNE, Laboratoire National de Métrologie et d’Essais, France
2] 2MA-Ecole Nationale Supérieure d’Arts et Métiers, France
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C. Brecher, M. Weinzierl, M. Freundt
Fraunhofer Institute for Production Technology IPT, Germany
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Stevens
STFC Rutherford Appleton Laboratory, UK



euspen 9th International Conference & 11th Annual General Meeting

08.5 Deep Reactive lon Etching of Quartz Crystal for Frequency 401V2
Metrology
Jean-Jacques Boy, Samuel Queste
FEMTO-ST, CNRS UMR 6174, Dept Time & Frequency,
Besangon, FRANCE
FEMTO-ST, CNRS UMR 6174, MIMENTO, TEMIS Innovation
Building, Besangon, FRANCE

Posters Sessions 6 -9

Session 6: Latest Developments in Precision Engineering,
Micro and Nanotechnology

P6.1 Physical Masking Process for Integrating Micro Metallic 22V2
Structures on Polymer Substrate
A.lslam’, H. N. Hansen', L. Rindorf?
'Department of Mechanical Engineering, Technical University of
Denmark, Denmark
2Danish Technological Institute, Denmark

P6.3 Square Foot Manufacturing — A Progress Report 26V2
P. Kohrs, J. P. Wulfsberg
Helmut-Schmidt-University, University of Federal Armed Forces
Hamburg, Germany

P6.4 Two-Stage Figuring Using Numerically Controlled Local Wet 30V2
Etching for High-Efficiency Fabrication of Plano-Aspherical
Mirror
K. Yamamua', M. Nagano', H. Takai', D. Yamazaki®, R.
Maruyama®, K. Soyama?
"Osaka University, Japan
2J-PARC Center Japan Atomic Energy Agency, Japan

P6.5 A New Multisegmented Magnetic Array for a Rotary-type 34V2
Voice Coil Motor
Young-Man Choi', Dahoon Ahn', Se-Jun Chun®, Yeon-Wook
Sung?, Moon G. Lee? and Jaehwa Jeong®
"Department of Mechanical Engineering, KAIST, Korea
2Division of Mechanical Engineering, Ajou University, Korea
3Depan‘ment of Control and Instrumentation Engineering, Korea
University, Korea

P6.6 Micro Structuring of Large Surfaces by Means of Step and 38Vv2
Repeat Hot Embossing
C. Brecher, C. Baum, G. Schauerte, F. Pretzsch, R. Tlicks
Fraunhofer Institute for Production Technology IPT

P6.7 Tool Setting Error Compensation for 5-Axis Control 42V2
Ultraprecision Machining
Y. Takeuchi, M. Sono, T. Ishida, K. Nakamoto
Dept. of Mechanical Eng., Graduate School of Eng., Osaka Univ.,
Japan
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P6.8 Fabrication of Metallic Nanoparticles through Waste of Micro- 46V2
EDM
M. Jalali', A.G. Terpstra®, R. Wuthrich'
' Concordia University, Canada
2 BrainCenter-Noord B.V., Netherlands

P6.9 Transmitted Diffraction Grating Utilizing High Diffraction 50V2
Order for a Spectrometer
Do-Kyun Woo', Kazuhiro Hane?, and Sun-Kyu Lee'
"Department of Mechatronics, Gwangju Institute of Science and
Technology. Gwangju, Korea
2Department of Nanomechanics, Tohoku University, Sendai,
Japan

P6.10 Aluminum Thermal Motor for High Bandwidth Positioning 54V2
Stages
S.L. Paalvast', H.T.M. Pham? P.M. Sarro? and R.H. Munnig
Schmidt'
Delft University of Technology, the Netherlands
'3mE — PME — Mechatronic System Design
*DIMES — ECTM

P6.12 Manufacturing of Micro Components by Means of Plunge 58Vv2
Rotary Swaging
B. Kuhfuss, E. Moumi
University of Bremen (Germany) — Faculty of Production
Engineering

P6.13 Micro-cutting Characteristics of Micro-machine Tools 62V2
H. Kimura', K. Mitsui®, T. Kitahara'
'Shonan Institute of Technology, Japan
2Keio University, Japan

P6.14 Application of Fiber Lasers in Material Processing 66V2
Exemplarily Demonstrated for the Production of Metal Micro-
Sieves
T. Scholz, M. Baumeister, K. Dickmann
Laser Centre, Muenster University of Applied Sciences (LFM),
Steinfurt, Germany

P6.16 Reactive Plasma Jet Machining for Free Form Surface 70V2
Correction
Th. Arnold, G. B6hm
Leibniz Institute of Surface Modification, Leipzig, Germany

P6.17 New Mechanical Pretreatment Process to Prepare Aluminum 74V2
Crankcases for Thermal Spraying
H.-W. Hoffmeister, C. Schnell
Institute of Machine Tools and Production Technology
Technische Universitdt Braunschweig, Germany
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P6.18 New Coating Strategy for Hot Embossing of Glass 78V2
A. Schubert, J. Edelmann
Fraunhofer Institute for Machine Tools and Forming Technology
IWU, Chemnitz, Germany

P6.19 Micro Milling - Investigations on Process Structure 82V2
Interactions
E. Unimann', U. v. Wagner?, F. Mahr', Y. Shi?
Technische Universitét Berlin, Germany
'Institute for Machine Tools and Factory Management (IWF)
2Depan‘mem‘ of Applied Mechanics, Mechatronics and Machine
Dynamics (MMD)

P6.20 Precision Hermetically Sealed Display Encasements for 86V2
Historic Documents
K. Durand, D. Zurovcik, A. Slocum
Massachusetts Institute of Technology, United States

P6.21 Machine-Integrated Measurement of Specular Free-Formed 90V2
Surfaces Using Phase-Measuring Deflectometry
C. Richter', M. Kurz?, M. C. Knauer', C. Faber’, E. Olesch’,
G. Hausler', D. Oberschmidt?, Jérg ERmann?, E. Uhimann?
'Institute of Optics, Information and Photonics, University of
Erlangen-Nuremberg, Germany
2Institute for Machine Tools and Factory Management (IWF),
Technical University Berlin, Germany

P6.22 Verification of the Process - and Wear Behavior of CVD 94V2
Diamond Micro Grinding Wheels by Grinding Hard and Brittle
Materials
H.-W. Hoffmeister, R. Wittmer
Institute of Machine Tools and Production Technology
Technische Universitét Braunschweig, Germany

P6.24 LNE Ultra Precision Coordinate Measuring Machine: 98V2
Calibration Results for the XY Metrology Loop
S. Ducourtieux', F. Larsonnier’, L. Lahousse', S. Leleu?, J. David?,
G.P. Vailleau'
'Laboratoire Natinal de Métrologie et d’Essais (France)
2Ecole National Supérieure d'Arts et Métiers (France)

P6.25 Implications of Forces Observed During Sinking EDM on 102V2
Precision Manufacturing
F. Klocke, M. Garzon, S. Kamenzky
Laboratory for Machine Tools and Production Engineering, WZL,
RWTH Aachen University, Germany

P6.26 Multi-functional Surface Design Based on Spatial Spectral 106V2
Composition of the Structure
Nobuyuki Moronuki', Sho Uchiyama', Arata Kaneko', and Yashio
Suzuki?
'Tokyo Metropolitan University, Japan
2Hitachi Housetec Co., Ltd., Japan
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P6.28 ‘Thermal Stepper’: A High Stability Positioning System for 110V2
Micro Adjustment
J.P.van Schieveen', J.W.Spronck', S.N.Nihtianov?, R.H. Munnig
Schmidt'
'PME/Mechatronic System Design, Delft University of Technology,
the Netherlands
2 Electronic Instrumentation Laboratory, Delft University of
Technology, the Netherlands

P6.31 Machining of Micro-Features on Hard Metals by hEDM 114V2
Jun Qian, Dominiek Reynaerts
PMA Division, Katholieke Universiteit Leuven, Belgium

P6.32 An Adhesive Based Chuck for Precision Machining 118V2
Natallia Balabanava, Stijn Sempels, Jun Qian, Dominiek
Reynaerts
PMA Division, Katholieke Universiteit Leuven, Belgium

P6.33 Precision Hexapod-A Design Work for Specifications 122V2
G. Olea’, J. Staud'., M. Schneider’, L. Amelung', C. Nicklin?, T.
Armold® M. Burt’
'MiCos GmbH, Germany,
2DIAMOND Light Source (DLS), UK

P6.34 Active Shape Control of Transmissive Optical Elements 126V2
C.L. Valentin', J.P.M. Vermeulen?, T. Cadee?® D.J.Rixen', R.H.
Munnig Schmidt’
'Delft University of Technology, Delft, The Netherlands
2ASML BV, Research Mechatronics, Veldhoven, The Netherlands

P6.35 Automated Finishing of Free-Formed Steel Moulds 130V2
F. Klocke, O. Dambon, R. Zunke, R. Tuecks, T. Telgen
Fraunhofer Institute for Production Technology IPT, Germany

P6.37 A High Accuracy Ultrasonic System for Measurement of Air 134V2
Temperature
F. J. Aldawi, A. P. Longstaff, S. Fletcher, C. Pislaru, A. Myers and
J. Briggs

University of Huddersfield, Queensgate, Huddersfield , UK

P6.38 An Embedded Temperature Control System of PCR 138Vv2
Microfluidic Chip Based On VxWorks
Tao Chen, Kong Zhen, Li-ying Yao, Heng Qi, Jian Wu, Tiechuan
Zuo
Institute of Laser Engineering, Beijing University of Technology,
Beijing, China

P6.39 Functionalising of Textile Surfaces with a Combination of 142V2
Laser Treatment and Sol-Gel Coating
K. Samm', R. Kling", M. Korger?, A.Tilmanns?, E. Janssen?
'Laser Zentrum Hannover e. V., Germany
2FTB, Niederrhein University of Applied Sciences, Germany
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P6.40 Dressing of Micro Profiles by Wire Electro Discharge 146V2
Dressing
B. Denkena, L. de Leon, D. Hahmann
Leibniz Universitdt Hannover, Institute of Production Engineering
and Machine Tools, Germany

P6.41 Development of Sensitive Skin Based on Distributed PCF- 150V2
Bragg Grating Sensors
C.Yan', E. Ferraris', T. Van Gijseghem? P. Dubruel?, D.
Reynaerts’
"Mechanical Department, Katholieke Universiteit Leuven, 3001
Heverlee, Belgium
2Polymer Chemistry and Biomaterials Research Group,
Universiteit Gent, Gent, Belgium

P6.42 Fabrication of Novel Designed AFM Probe Integrated with 154V2
Microneedle for Cellular Function Analysis
N. Kato', T. Sakai' , T. Shibata', T. Kawashima', T. Mineta’, and
E. Makino®
"Toyohashi University of Technology, Japan
2 Hirosaki University, Japan

P6.44 Electro Less Deposition and Structuring of Silver Electrodes 158V2
Inside Closed Micro Fluidic Channels
F. Heuck', P.M. Sarro?, J. Slabbekoorn?, T. Akiyama®, N.F.
deRooij® and U. Staufer’
'MNE Laboratory, Delft University of Technology, The Netherlands
°DIMES Technology center, Delft University of Technology, The
Netherlands
3Institute of Microtechnology, University of Neuchatel, Switzerland

P6.45 Fabrication of AFM Probe Integrated with High-aspect-ratio 162V2
Diamond Tip
T. Shibata', T. Sutou’, T. Kawashima', M. Nomura', T. Mineta?, E.
Makino?

'Production Systems Engineering, Toyohashi University of
Technology, Japan

2lntelligent Machines and System Engineering, Hirosaki
University, Japan

Session 7: Micro and Nanometrology

P7.1 Interrelationship of Micro Dimensional Metrology and Micro 187V2
Functional Testing for the Quality Assurance of Micro Gears
G. Lanza', A. Albers?, B. Viering', C. Becke?
" Institute of Production Science, Universitét Karlsruhe (TH),
Germany
2 Institute of Product Development, Universitit Karlsruhe (TH),
Germany
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P7.2 Proposal of a Vibrating Touch Probe for On-machine 191V2
Measurement of Optical Elements
H. Mizumoto', Y. Yabuta', S. Arii', Y.Tazoe®
Tottori University, Koyama, Tottori, Japan
2Nachi—Fujikoshi, Nachi-Fujikoshi, Namerikawa, Toyama, Japan

P7.3 Mechatronic System for High-Precision Surface Structure 195V2
Inspection Using Vision Method
T. Giesko
Institute for Sustainable Technologies - National Research
Institute, Poland

P7.4 Experimental Determination of the Effective Contact Radius 199V2
of Ruby Microspheres
R. Meef3, T. Dziomba, F. Loffler
Physikalisch-Technische Bundesanstalt, Germany

P7.5 Evaluation of Probing Errors Based on a Point Cloud 203Vv2
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G. Lanza, J. Peters
wbk - Institute of Production Science, Universitét Karlsruhe (TH),
Germany

P7.7 Uncertainty Contribution of Different Phase Shifting 207V2
Algorithms in Gauge Block Interferometric Calibration
V. Alvarez-Valado', H. Gonzalez-Jorge', B. V. Dorrio?, F.
Rodriguez', J. L. Valencia', J. Rodriguez' and F. J. Yebra'
! Laboratorio Oficial de Metroloxia de Galicia (LOMG) - Spain
2 Departamento de Fisica Aplicada, Universidade de Vigo - Spain

P7.8 Study of the Relation Between Cutting Tool Conditions and 211V2
Machined Surfaces in Micro Square Endmilling
P. Li", J.AJ. Oosterling®, A.M. Hoogstrate?, H.H. Langen', R.H.
Munnig Schmidt’
1Depan‘mem‘ of Precision and Microsystems Engineering, Delft
University of Technology, The Netherlands
2TNO Science and Industry, Eindhoven, The Netherlands

P7.9 Development of a Measuring System for Micro Hole Accuracy 215V2
Using an Optical Fiber Probe: Accuracy Evaluation
H. Murakami’, A. Katsuki?, H. Onikura?, T. Sajima? E. Kondo'
1Depan‘mem‘ of Mechanical Engineering, Faculty of Engineering,
Kagoshima University, Japan
2Kyushu University, Japan

P7.10 Software Datum Design for Straightness Profile Measurement 219Vv2
Based on the Least Uncertainty Criterion
Eiki Okuyama
Faculty of Engineering, Akita Univ., Japan
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