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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
th

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
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Session 4: High Precision Mechatronics

P4.2 Enhancement of the Static and Dynamic Compliance of a Milling
Machine by an Adaptronic Spindle System
B. Denkena, Olaf Gümmer
Institute of Production Engineering and Machine Tools (IFW), Leibniz
Universitaet Hannover, Garbsen, Germany

333V1

P4.3 A MEMS Mirror for Miniature Laser Projection
Herman Soemers1,2, Diederik van Lierop1, Rene Sanders1, Toon
Kuijpers1, Boudewijn de Jong1

1Philips Applied Technologies, Eindhoven, The Netherlands
2University of Twente, Enschede, The Netherlands

337V1

P4.4 Ultra-Precise Continuous Path Control Over a One-Millimeter
Stroke by Means of Flexure Guide and Electromagnetic Linear
Motor
S. Fukada, K. Nishimura, T. Matsuda
Shinshu University, Japan

341V1

P4.5 Silicon Flexure-Based Micro-Balance for Batch Weighing
Processes
Simon Henein, François Barrot, Alex Dommann, Patrick Walter,
Philippe Schwab, Serges Droz, Christophe Verjus, Thomas Overstolz
Centre Suisse d’Electronique et de Microtechnique SA,Neucâtel,
Switzerland

345V1

P4.6 Performance Analysis and Parametric Design of an Ultra
Precision XY Parallel Kinematics Stage Using a Coupled Flexure
Leaf Spring Mechanism
Donghyun Hwang1, Se-Jun Chun2, Hyun-Uk Kim1, Soo-Hun Lee1,
Moon G. Lee1 and Jaehwa Jeong2

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

349V1

P4.7 Development of a High Precision Self-Adjusting Laser Mirror
Module
C. Brecher, C. Wenzel, J. Stimpfl, M. Emonts
Fraunhofer Institute for Production Technology, Germany

353V1

P4.8 Design and Control of a Parallel Kinematic 6-DOFs Precision
Manipulator
M.B.P. Huijts, D.M. Brouwer, J. van Dijk
Mechanical Automation and Mechatronics, University of Twente, The
Netherlands

357V1

P4.10 Benchmark of High Level Programming – Pilot Case Vibration
Control
Per Carlqvist1, Davide Ivone2, Carl During3, Jan Wikander3

1Micronic Laser Systems AB, Sweden
2Politechnico di Milano, Italy
3Royal Institute of Technology, Sweden
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P4.11 Magnetically Levitated Platform for High Precision Scanning
Motion
Georgo Angelis1, Jan-Maarten Prevoo2, Irmak Aladagli3, Rob
Tousain4

1Philips Applied Technologies, The Netherlands
2Delft University of Technology, The Netherlands
3Eindhoven University of Technology, The Netherlands
4Philips Lighting, The Netherlands

365V1

P4.13 Thermo-Mechanical Design of a Temperature Controlled Heat
Shield
R.J.M. Lamers1, M.P.M.A. Limpens1, R. Olieslagers1, O.S.
Galaktionov1

1TNO Science & Industry, Thermo-Mechanics, The Netherlands

369V1

P4.14 Reduction of Disturbance Effects and Positioning Noise for
High-Precision Planar Magnetic Guidances
Ralf Volkert1, Thomas Sattel1, Torsten Bertram2

1Ilmenau University of Technology, Mechatronics Laboratory,
Ilmenau, Germany
2Dortmund University of Technology, Chair for Control and Systems
Engineering, Dortmund, Germany

374V1

P4.15 A Flexure-Based Planar Positioner with Friction Controllable
Element
A. Torii, M. Banno, A. Ueda, K. Doki
Faculty of Engineering, Aichi Institute of Technology, Japan

378V1

P4.16 Design of High Precision Linear Motor with Halbach Magnet
Array and Sparse Winding 3 Phase Coil Model
JinYong Kim1, Soo-Hun Lee1, ByeongHee Kim2, Moon G. Lee1♣

1Division of Mechanical Engineering, Ajou University, Korea
2College of Engineering, Division of Mechanical Engineering &
Mechatronics, Kangwon National University, Korea

382V1

P4.17 Control and Excitation of Ultrasonic Motors Using a Test-Bench
with Dedicated Electronic Circuits
E. Rothenhöfer1, W. Schinköthe2, A. Keck2, B. Keller2, A. Retzbach2,
M. Keinert2

1MBDA Systems, Germany
2University of Stuttgart, Germany

386V1

P4.18 Real Time Error Compensation Integrating Open Control System
and Laser Interferometer
Eckart Uhlmann, Jörg Eßmann
Technical University of Berlin, Germany

390V1

P4.20 Development of a Planar Piezomotor with a Direct and Resonant
Mode of Operation
M. Houben, B. De Mot, W. Van de Vijver, H. Van Brussel, D.
Reynaerts
Katholieke Universiteit Leuven, Department of Mechanical
Engineering, Belgium
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P4.21 A Piezo-Driven Adaptive Tool Holder for Ultraprecision Diamond
Tool Alignment
L. Schönemann, E. Brinksmeier, J. Osmer
LFM - Laboratory for Precision Machining, University of Bremen

398V1

P4.22 High Torque and High Precision Rotary Table System Driven by
Hybrid Actuator
M. Hayashi, H. Yoshioka, H. Sawano, H. Shinno
Precision and Intelligence Laboratory, Tokyo Institute of Technology,
Japan

402V1

P4.23 Model Based Compensation of Vibration Rectification in
Precision Inertial Sensors
Swavik Spiewak1, Stephen Ludwick2, Arjun Selvakumar3, Mike
Doyle3, Glenn Hauer4, Eric Lawrence5

1University of Calgary, Canada, 2Aerotech, Inc., USA
3Colibrys, Inc., USA, 4ION Geophysical, USA, 5Polytec, Inc., USA

406V1

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

P5.1 Calculation and Compensation of Thermal Errors of Machine
Tools
B. Denkena, K.-H. Scharschmidt
Institute of Production Engineering and Machine Tools (IFW), Leibniz
Universität Hannover, Germany

431V1

P5.2 Identification and Analysis for the Guideway Error based on the
Cross-correlation Analysis in Machine Tools
D.J. Chen1, F.H. Zhang1, S. Dong1, M. Bonis2

1Habin Institute of Technology and China
2University of Technology of Compiegne and France

435V1

P5.3 A Generic Inverse Kinematics Model Using the Orthogonal
Characteristics of 5-Axis Machine
B. S. So1, T. J. Ko2

1Gyeongbuk Hybrid Technology Institute, Korea
2School of Mechanical Engineering, Yeungnam University, Korea

439V1

P5.4 Development of Self-compensating Hydorstatic Bearing Pads for
Machine Tool Slideway Systems
Hua-Chih Huang1, Po-Chun Yaung1, Ching-Yuan Lin1, F. Al-Bender2

1Mechanical& Systems Laboratories,Industrial Technology Research
Institute,Taiwan
2 Department of Mechanical Engineering, Katholieke Universiteit
Leuven, Belgium

443V1

P5.5 A Multi-Axis Alignment System for Evaluation of a Quantum
Tunnelling Linear Encoder
Wenjie Chen, Guilin Yang, Wei Lin
Mechatronics Group, Singapore Institute of Manufacturing
Technology, Singapore

447V1
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P5.6 Issues in Identification of Thermal Transfer Functions of
Machine Tools
J. Hornych, P. Bárta, M. Mareš
Research Center of Manufacturing Technology at Czech Technical
University in Prague, Czech Republic

451V1

P5.7 Ultrasonic assisted drilling of brittle hard materials
C. Schopf, R. Rascher
Hochschule Deggendorf, Germany
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Oral Session 6 : Latest Developments In Precision
Engineering, Micro And Nanotechnology

O6.1 Session Keynote:
Rapid Fabrication of Precision Surfaces – A New Paradigm
P. Subrahmanyan
RAPT Industries, USA

2V2

O6.2 Machining of Nonconductive ZrO2 Ceramics with Micro-EDM
Zeidler, Henning1, Schubert, Andreas1,2

1Chemnitz University of Technology, Germany
2Fraunhofer Institute for Machine Tools and Forming Technology
IWU, Germany

6V2

O6.3 Apparatus for Continuous Growth of Vertically Aligned
Carbon Nanotubes
S. Figueredo, A. Hart, A. Slocum, B. Wardle
Massachusetts Institute of Technology, USA

10V2

O6.4 Design and Production Technique of Painless Microneedle
for Blood Extraction System
Kazuyoshi Tsuchiya1, Takehiko Inoue1, Keisuke Isobata1, Miho
Sato1, Yasutomo Uetsuji2, Eiji Nakamachi3, Kagemasa Kajiwara4

and Minoru Kimura4

1Tokai University, Japan
2Osaka Institute of Technology, Japan
3 Doshisha University, Japan
4Tokai University, Japan

14V2

O6.5 Finishing of Hardened Steel by Fine Grinding with Lapping
Kinematics Using Foil Tools
H.-W. Hoffmeister, W.-C. Hahmann
Institute of Machine Tools and Production Technology, TU
Braunschweig, Germany

18V2

Oral Session 7: Micro And Nanometrology

O7.1 Keynote Session:
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

167V2

O7.2 Experimental Verification of Super-resolution Microscopy
Using Standing Evanescent Light with Image Retrieval
S. Takahashi, R. Kudo, S. Okada, S. Usuki, K. Takamasu
The University of Tokyo, Japan

171V2
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O7.3 Development of the New Spanish National Primary Pressure
Standard
J. Eguia1, A. Herrero1, R. Calvo1, S. Ruiz2 , M.N. Medina2

1 Fundacion Tekniker – Spain
2 Centro Español de Metrología CEM - Spain

175V2

O7.4 “Macro Sensor” – Palletizing on Submicron Level
C. Sterner1, R. Koch1, A. Djupsjöbacka1, H. Dahlquist2, and Lars-
Erik Nilsson1

1Acreo AB, Sweden
2System 3R International AB, Sweden

179V2

O7.6 High Resolution Position Sensing using Laser Scan
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

183V2

Oral Session 8: Ultra Precision Manufacturing & Assembly
Processes II

O8.1 Session Keynote:
Spatial Wavelength Range of Surface Roughness Improved
Using Elastic Emission Machining
Masahiko Kanaoka1,2, Hideo Takino1, Kazushi Nomura1, Hidekazu
Mimura2, Kazuto Yamauchi2,3, Yuzo Mori3
1 Lens Engineering Development Department, Nikon Corporation,
Japan
2 Department of Precision Science and Technology, Osaka
University, Japan
3 Research Center for Ultra-Precision Science and Technology,
Osaka University, Japan

385V2

O8.2 Mechanical Improvements for the New LNE Calculable Cross
Capacitor
L. Lahousse1, O. Thevenot1, C. Consejo1, J. David2

1LNE, Laboratoire National de Métrologie et d’Essais, France
2L2MA-Ecole Nationale Supérieure d’Arts et Métiers, France

389V2

O8.3 One-Step Alignment of Bulk Micro Components
C. Brecher, M. Weinzierl, M. Freundt
Fraunhofer Institute for Production Technology IPT, Germany

393V2

O8.4 Innovations in Microtarget Mass Production Enabling
Progress in Ultra High Power Laser Applications
M. Tolley, M. Beardsley, P. Hiscock, J. Spencer, C. Spindloe, R.
Stevens
STFC Rutherford Appleton Laboratory, UK
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O8.5 Deep Reactive Ion Etching of Quartz Crystal for Frequency
Metrology
Jean-Jacques Boy, Samuel Queste
FEMTO-ST, CNRS UMR 6174, Dept Time & Frequency,
Besançon, FRANCE
FEMTO-ST, CNRS UMR 6174, MIMENTO, TEMIS Innovation
Building, Besançon, FRANCE

401V2

Posters Sessions 6 - 9

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

P6.1 Physical Masking Process for Integrating Micro Metallic
Structures on Polymer Substrate
A. Islam1, H. N. Hansen1, L. Rindorf2

1Department of Mechanical Engineering, Technical University of
Denmark, Denmark
2Danish Technological Institute, Denmark

22V2

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

26V2

P6.4 Two-Stage Figuring Using Numerically Controlled Local Wet
Etching for High-Efficiency Fabrication of Plano-Aspherical
Mirror
K. Yamamua1, M. Nagano1, H. Takai1 , D. Yamazaki2, R.
Maruyama2, K. Soyama2

1Osaka University, Japan
2J-PARC Center Japan Atomic Energy Agency, Japan

30V2

P6.5 A New Multisegmented Magnetic Array for a Rotary-type
Voice Coil Motor
Young-Man Choi1, Dahoon Ahn1, Se-Jun Chun3, Yeon-Wook
Sung2, Moon G. Lee2 and Jaehwa Jeong3

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

34V2

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

38V2

P6.7 Tool Setting Error Compensation for 5-Axis Control
Ultraprecision Machining
Y. Takeuchi, M. Sono, T. Ishida, K. Nakamoto
Dept. of Mechanical Eng., Graduate School of Eng., Osaka Univ.,
Japan

42V2
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P6.8 Fabrication of Metallic Nanoparticles through Waste of Micro-
EDM
M. Jalali1, A.G. Terpstra2, R. Wuthrich1

1 Concordia University, Canada
2 BrainCenter-Noord B.V., Netherlands

46V2

P6.9 Transmitted Diffraction Grating Utilizing High Diffraction
Order for a Spectrometer
Do-Kyun Woo1, Kazuhiro Hane2, and Sun-Kyu Lee1

1Department of Mechatronics, Gwangju Institute of Science and
Technology. Gwangju, Korea
2Department of Nanomechanics, Tohoku University, Sendai,
Japan

50V2

P6.10 Aluminum Thermal Motor for High Bandwidth Positioning
Stages
S.L. Paalvast1, H.T.M. Pham2, P.M. Sarro2 and R.H. Munnig
Schmidt1

Delft University of Technology, the Netherlands
13mE – PME – Mechatronic System Design
2DIMES – ECTM

54V2

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

58V2

P6.13 Micro-cutting Characteristics of Micro-machine Tools
H. Kimura1, K. Mitsui2, T. Kitahara1

1Shonan Institute of Technology, Japan
2Keio University, Japan

62V2

P6.14 Application of Fiber Lasers in Material Processing
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

66V2

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

70V2

P6.17 New Mechanical Pretreatment Process to Prepare Aluminum
Crankcases for Thermal Spraying
H.-W. Hoffmeister, C. Schnell
Institute of Machine Tools and Production Technology
Technische Universität Braunschweig, Germany

74V2
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P6.18 New Coating Strategy for Hot Embossing of Glass
A. Schubert, J. Edelmann
Fraunhofer Institute for Machine Tools and Forming Technology
IWU, Chemnitz, Germany

78V2

P6.19 Micro Milling - Investigations on Process Structure
Interactions
E. Uhlmann1, U. v. Wagner2, F. Mahr1, Y. Shi2

Technische Universität Berlin, Germany
1Institute for Machine Tools and Factory Management (IWF)
2Department of Applied Mechanics, Mechatronics and Machine
Dynamics (MMD)

82V2

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

86V2

P6.21 Machine-Integrated Measurement of Specular Free-Formed
Surfaces Using Phase-Measuring Deflectometry
C. Richter¹, M. Kurz², M. C. Knauer¹, C. Faber¹, E. Olesch¹,
G. Häusler¹, D. Oberschmidt², Jörg Eßmann², E. Uhlmann²
¹Institute of Optics, Information and Photonics, University of
Erlangen-Nuremberg, Germany
²Institute for Machine Tools and Factory Management (IWF),
Technical University Berlin, Germany

90V2

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

94V2

P6.24 LNE Ultra Precision Coordinate Measuring Machine:
Calibration Results for the XY Metrology Loop
S. Ducourtieux1, F. Larsonnier1, L. Lahousse1, S. Leleu2, J. David2,
G.P. Vailleau1

1Laboratoire Natinal de Métrologie et d’Essais (France)
2Ecole National Supérieure d’Arts et Métiers (France)

98V2

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

102V2

P6.26 Multi-functional Surface Design Based on Spatial Spectral
Composition of the Structure
Nobuyuki Moronuki1, Sho Uchiyama1, Arata Kaneko1, and Yashio
Suzuki2
1Tokyo Metropolitan University, Japan
2Hitachi Housetec Co., Ltd., Japan
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P6.28 ‘Thermal Stepper’: A High Stability Positioning System for
Micro Adjustment
J.P.van Schieveen1, J.W.Spronck1, S.N.Nihtianov2

, R.H. Munnig
Schmidt1

1PME/Mechatronic System Design, Delft University of Technology,
the Netherlands
2 Electronic Instrumentation Laboratory, Delft University of
Technology, the Netherlands

110V2

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

114V2

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

118V2

P6.33 Precision Hexapod–A Design Work for Specifications
G. Olea1, J. Staud1., M. Schneider1, L. Amelung1 , C. Nicklin2, T.
Arnold2, M. Burt2

1MiCos GmbH, Germany,
2DIAMOND Light Source (DLS), UK

122V2

P6.34 Active Shape Control of Transmissive Optical Elements
C.L. Valentin1, J.P.M. Vermeulen2, T. Cadee2

, D.J.Rixen1, R.H.
Munnig Schmidt1

1Delft University of Technology, Delft, The Netherlands
2ASML BV, Research Mechatronics, Veldhoven,The Netherlands

126V2

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

130V2

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

134V2

P6.38 An Embedded Temperature Control System of PCR
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

138V2

P6.39 Functionalising of Textile Surfaces with a Combination of
Laser Treatment and Sol-Gel Coating
K. Samm1, R. Kling1, M. Korger2, A.Tillmanns2, E. Janssen2

1Laser Zentrum Hannover e. V., Germany
2FTB, Niederrhein University of Applied Sciences, Germany

142V2
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P6.40 Dressing of Micro Profiles by Wire Electro Discharge
Dressing
B. Denkena, L. de Leon, D. Hahmann
Leibniz Universität Hannover, Institute of Production Engineering
and Machine Tools, Germany

146V2

P6.41 Development of Sensitive Skin Based on Distributed PCF-
Bragg Grating Sensors
C. Yan1, E. Ferraris1, T. Van Gijseghem2, P. Dubruel2, D.
Reynaerts1

1Mechanical Department, Katholieke Universiteit Leuven, 3001
Heverlee, Belgium
2Polymer Chemistry and Biomaterials Research Group,
Universiteit Gent, Gent, Belgium

150V2

P6.42 Fabrication of Novel Designed AFM Probe Integrated with
Microneedle for Cellular Function Analysis
N. Kato1, T. Sakai1 , T. Shibata1, T. Kawashima1, T. Mineta2, and
E. Makino2

1Toyohashi University of Technology, Japan
2 Hirosaki University, Japan

154V2

P6.44 Electro Less Deposition and Structuring of Silver Electrodes
Inside Closed Micro Fluidic Channels
F. Heuck1, P.M. Sarro2, J. Slabbekoorn2, T. Akiyama3, N.F.
deRooij3 and U. Staufer1

1MNE Laboratory, Delft University of Technology, The Netherlands
2DIMES Technology center, Delft University of Technology, The
Netherlands
3Institute of Microtechnology, University of Neuchatel, Switzerland

158V2

P6.45 Fabrication of AFM Probe Integrated with High-aspect-ratio
Diamond Tip
T. Shibata1, T. Sutou1, T. Kawashima1, M. Nomura1, T. Mineta2, E.
Makino2

1Production Systems Engineering, Toyohashi University of
Technology, Japan
2Intelligent Machines and System Engineering, Hirosaki
University, Japan

162V2

Session 7: Micro and Nanometrology

P7.1 Interrelationship of Micro Dimensional Metrology and Micro
Functional Testing for the Quality Assurance of Micro Gears
G. Lanza 1, A. Albers 2, B. Viering1, C. Becke 2

1 Institute of Production Science, Universität Karlsruhe (TH),
Germany
2 Institute of Product Development, Universität Karlsruhe (TH),
Germany
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P7.2 Proposal of a Vibrating Touch Probe for On-machine
Measurement of Optical Elements
H. Mizumoto1, Y. Yabuta1, S. Arii1, Y.Tazoe2

1Tottori University, Koyama, Tottori, Japan
2Nachi-Fujikoshi，Nachi-Fujikoshi, Namerikawa, Toyama, Japan

191V2

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

195V2

P7.4 Experimental Determination of the Effective Contact Radius
of Ruby Microspheres
R. Meeß, T. Dziomba, F. Löffler
Physikalisch-Technische Bundesanstalt, Germany

199V2

P7.5 Evaluation of Probing Errors Based on a Point Cloud
Analysis in Coordinate Metrology
G. Lanza, J. Peters
wbk - Institute of Production Science, Universität Karlsruhe (TH),
Germany

203V2

P7.7 Uncertainty Contribution of Different Phase Shifting
Algorithms in Gauge Block Interferometric Calibration
V. Alvarez-Valado1, H. González-Jorge1, B. V. Dorrío2, F.
Rodríguez1, J. L. Valencia1, J. Rodríguez1 and F. J. Yebra1

1 Laboratorio Oficial de Metroloxía de Galicia (LOMG) - Spain
2 Departamento de Física Aplicada, Universidade de Vigo - Spain

207V2

P7.8 Study of the Relation Between Cutting Tool Conditions and
Machined Surfaces in Micro Square Endmilling
P. Li1, J.A.J. Oosterling2, A.M. Hoogstrate2, H.H. Langen1, R.H.
Munnig Schmidt1

1Department of Precision and Microsystems Engineering, Delft
University of Technology, The Netherlands
2TNO Science and Industry, Eindhoven, The Netherlands

211V2

P7.9 Development of a Measuring System for Micro Hole Accuracy
Using an Optical Fiber Probe: Accuracy Evaluation
H. Murakami1, A. Katsuki2, H. Onikura2, T. Sajima2, E. Kondo1

1Department of Mechanical Engineering, Faculty of Engineering,
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