Proceedings of the euspen International Conference — Zurich - May 2008

Proceedings of the 10™ anniversary international
conference of the european society for precision
engineering and nanotechnology

May 18" — May 22" 2008
Zurich, Switzerland

Volume |

Editors:
H. Van Brussel
E. Brinksmeier
H. Spaan
T. Burke

Proceedings Compilation:
E. Thornett

Local Organising Committee:
K. Wegener

L. Weiss

S. Weikert

W. Knapp

P. McKeown

'..o ° .
" ...., euspen




Proceedings of the euspen International Conference — Zurich - May 2008

Proceedings of the euspen 10" anniversary
international conference Volume | - Volume |l

Reviewed by:
Prof. D. Allen

Mr D. Aspinwall
Dr S. Azcarate
Dr A. Balsamo
Dr K. Beckstette
Prof. L. Blunt
Prof. M. Bonis
Prof. C. Brecher
Prof. W. Brenner
Prof. S. Bittgenbach
Prof. G. Byrne
Prof. K. Carlisle
Prof. K. Cheng
Prof. D. Chetwynd
Prof. J. Corbett
Prof. G. Davies
Dr C.J. Evans
Dr S. Henein
Prof. R. Hocken
Dr W. Knapp

Dr L. Kudla

Prof. R. Leach
Prof. D.A. Lucca

Prof. A.G. Mamalis
Mr N. Marsilius

Mr D. Martin

Mr G. McFarland
Prof. P.A. McKeown
Mr P. Morantz

Prof. T. Moriwaki
Prof. R Munnig Schmidt
Dr W. Preuss

Mrs A. Reinhardt
Dr O. Riemer

Prof. R. Schmitt
Prof. P. Shore

Prof. A. Slocum

Dr H. Spaan

Dr S.A. Spiewak
Prof. Y. Takeuchi
Prof. H. Van Brussel
Prof. J. van Eijk

Dr D. Walker

Dr S. Weikert

Prof. G. Wilkening
Dr M. Zatarain

Published by euspen
ISBN 13: 978-0-9553082-5-3

© euspen Headquarters

Building 70, Cranfield University, Bedford
MK43 0AL

Tel: 0044 (0) 1234 754024

Fax: 0044 (0) 1234 754080

Website: www.euspen.eu

Printed in Austria. May 2008
Copy & Druck
Sandleitengasse 9-13
A-1160 Wein



Proceedings of the euspen International Conference — Zurich - May 2008

Foreword

Increasing demand for products with enhanced functionality enabled
through ultra precision/nanoscale design and manufacturing is today a
reality offering a huge potential of applications and economic benefits.

The race for progress in the field serves to drive out enormous
technological advance. However, industrial innovation in this area relies
on ever increasing collaboration to achieve critical mass. The European
Society for Precision Engineering and Nanotechnology (euspen)
provides a mechanism for leading industrialists and researchers to
cooperate, interact and build extended networks in these key
technological areas.

With a focus on the development and exploitation of leading edge
precision, micro and nanotechnologies including:
Nano-precision manufacturing;
Design and build of ultra-precision machine systems;
Characterisation: metrology systems, instruments and
techniques

10 years on from its initial inception, euspen today represents a
respected body of key industrial and academic experts in the field with
representation across 32 countries worldwide.

euspen's annual international conference provides a leading forum in
which to communicate latest research, technology and product
developments and survey those within the community.

The 10 technical sessions of the Society’s 2008 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. Outside of these
core areas, a focus will be given this year to ultra precision technologies
for novel energy applications.
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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. Further to this over 50 leading companies working in
the field will 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 all
their help and assistance. We also thank our sponsors Fritz Studer AG,
Contamac BV, Optec BV, the City/Kanton of Zurich and PAX
Versicherungen for their support for the conference.

On behalf of the Council of euspen, it gives me great pleasure to invite
you to this 10" Anniversary conference meeting in Zurich. Switzerland is
well known for innovation, quality and precision in the world of
manufacturing technology. The conference is being coordinated in
conjunction with the Swiss Federal Research Institute, ETH Zurich, host
to date to 21 Nobel Prize laureates. We look forward to meeting with
you, to the sharing of outstanding ideas and achievements, and the
formation of important new partnerships and collaborations.

Zurich, Switzerland, May 2008 Prof. Hendrik Van Brussel

euspen President
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01.3

Programme

Keynote 1: ‘Feynman’s Challenge: Building Things From Atoms
— One by One’

Dr E. Clayton Teague, Director National Nanotechnology

Coordination Office, USA

Keynote 2: ‘Academic Responsibility and Our Future’
Prof. Em. Dr Richard Ernst, Nobel Laureate & Member of the
Swiss Science Council

Keynote 3: ‘Challenges and Innovations in the High
Precision Engineering of Flat Panel Displays’.

Dr Yongshik Douglas Kim, Vice President Mechatronics
R&D Center, Samsung Electronics Co., LTD

Oral Session 1: Ultra Precision Technologies for Novel
Energy Applications

Session Keynote:

Microtarget Requirements for HIPER

M. Tolley, M. Dunne

STFC Rutherford Appleton Laboratory, UK

Fielding the NIF Cryogenic Ignition Target

T. Malsbury* [1], B. Haid [1], C. Gibson [2], D. Atkinson[1], K.
Skulina [1], J. Klingmann [1], J. Atherton [1], E. Mapoles [1], B.
Kozioziemski [1], E. Dzenitis [1]

[1] Lawrence Livermore National Laboratory, Livermore CA USA
94551

[2] General Atomics, San Diego CA USA 92121

Optimised Piezoelectric Energy Scavengers for Elder Care
D. Benasciutti', E. Brusa', L. Moro’, S. Zelenika"?*

' University of Udine, DIEGM, Tech-UP Laboratory, Via delle
Scienze 208, 33100

Udine, Italy

2 University of Rijeka, Faculty of Engineering, Vukovarska 58,
51000 Rijeka, Croatia

Vibration Power Generator for Aeronautics Applications
Z. Hadas1, C. Ondrusek1, V. Singule1, M. Kluge2

1Brno University of Technology, Czech Republic

2EADS Deutschland GmbH, Innovation Works, Sensors,
Electronics & Systems

Integration, Germany

Amorphous Diamond as Thermionic Energy Converters

J. C. Sung1,2,3, T. J. Hsiao1, M. C. Kan1, M. Sung4

1Kinik Company, Ying-Kuo, Taipei Hsien 239, Taiwan, R.O.C.
2National Taiwan University, Taipei 106, Taiwan, R.O.C.
3National Taipei University of Technology, Taipei 106, Taiwan,
R.O.C.

4Advanced Diamond Solutions, Inc., San Francisco, CA 94158,
U.S.A.

2Vv1

20 V1

26 V1

32Vv1

36 V1

41 V1

46 V1

51 V1
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02.1

02.2

02.3

024

025

03.1

03.2

Oral Session 2: High Precision Grinding

Session Keynote:

Precision Machines and Processes for Fine Abrasives
Machining of Hard and Brittle Materials

H.-W. Hoffmeister, M. Hlavac, W.-C. Hahmann

Institute of Machine Tools and Production Technology

TU Braunschweig, Germany

High Accuracy and High Efficiency Form Compensation
System in Aspherical Grinding

H. Suzuki 1, J. Roblee 2, T. Miyashita 3, T.Moriwaki 4

1 Mechanical Engineering, Kobe University, Japan

2 Precitech, Inc., USA

3 Taylor Hobson Co., Ltd., Japan

4 Setsunan University, Japan

High-Efficiency Mirror Grinding Using Ultrafine-Crystalline
CBN Grains

Y. Ichida1, R. Sato1, H. Ueno1 and S. Nagao1

1Utsunomiya University, Japan

Meso-Scale Kinematical Simulation of the Rotational Grinding
Process

E. Ahearne, G.Byrne

Advanced Manufacturing Science (AMS) Research Centre,
School of Electrical, Electronic and Mechanical Engineering,
University College Dublin, Dublin, Ireland

Precision Grinding with CVD Diamond Coated Grinding Tools
J. Gabler1, L. Schéfer1, S. Pleger1

1 Fraunhofer Institute for Surface Engineering and Thin Films,
Germany

Oral Session 3: High Precision Mechatronics

Session Keynote:

Test Results of an Adaptive Deformable Mirror for Future
Large Telescopes

R.F.M.M. Hamelinck1,3, P.C.J.N. Rosielle1, M. Steinbuch1,
R.M.L. Ellenbroek2, M.Verhaegen2, N. Doelman3
1Technische Universiteit Eindhoven, The Netherlands

2Delft University of Technology, The Netherlands

3TNO Science and Industry, The Netherlands

Actuator for Contactless Transport and Positioning of Large
Flat Substrates

J. Wesselingh1, R.A.J. van Ostayen1, J.W. Spronck1,
R.H.Munnig Schmidt1, J. van Eijk1

1Delft University of Technology, 3mE — PME — Mechatronics

57 V1

63 V1

68 V1

73 V1

78 V1

140 V1

145 V1
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03.3

03.4

03.5

04.1

04.2

04.3

04.4

04.5

Planar Motor Concept for Positioning with Nanometer
Position Uncertainty

S. Hesse, C. Schaffel, M. Katzschmann, T. Maass, H.-U. Mohr
IMMS Institut fiir Mikroelektronik- u. Mechatronik- Systeme GmbH

Effect of Miniaturization of Magnetic Bearing Spindles for
Micro-milling on Actuation and Sensing Bandwidths

R.S. Blom, M.H. Kimman, H.H. Langen, P.M.J. Van den Hof, R.H.
Munnig Schmidt

Delft University of Technology, The Netherlands

A Flexure-based Planar Parallel Nanopositioner with
Partially Decoupled Kinematic Architecture

G.L. Yang, W. Lin, T.J. Teo, C.M. Kiew, H.L. Ho
Mechatronics Group, Singapore Institute of Manufacturing
Technology, Singapore

Oral Session 4: Micro and Nanometrology |

Session Keynote:

Size and Shape Measurements of Nanoparticles

R. Boyd, S.K. Pichaimuthu and A. Cuenat

National Physical Laboratory, Hampton Road, Teddington,
Middlesex, TW11 OLW, UK

Optimized Probing System for SPM Applications

K.R. Koops, M.G.A. van Veghel

Nederlands Meetinstituut Van Swinden Laboratorium, The
Netherlands

Investigation of Mechanical Properties of Thin Films Based
on SPM and MEMS Device

S. Gao, K. Herrmann, Z. Li

Physikalisch-Technische Bundesanstalt Braunschweig und Berlin,
Germany

Thermal Property Measurement: A New Feature on the
Multi-Functional Tribological Probe Microscope

Z. Cai, Z. Yue and X. Liu

School of Engineering, University of Warwick, Coventry, UK, CV4
7AL

Development of Quality Assurance for Micro Gear Wheels
by Dimensional Metrology and Functional Testing

A. Albers1, J. Fleischer2, C. Ellmer1, S. Hauser1, B. Viering2, I.
Buchholz2, M. Schlipf2

1 Institute of Product Development, Universitdt Karlsruhe (TH),
Germany

2 Institute of Production Science, Universitét Karlsruhe (TH),
Germany

Oral Session 5: Ultra Precision Machines and Control

150 V1

155 V1

160 V1

242 V1

247 V1

252 V1

256 V1

261 V1
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05.1 Session Keynote: -
Manufacturing Better Chips at Lower Cost
E. Loopstra
ASML, The Netherlands

05.2 Dynamic Error Budgeting — An Integral System Design 363 V1
Approach for High Precision Machines
L. Jabben1, D.L. Trumper2, J. van Eijk3.
1Vision Dynamics BV and TNO Industries and Technology, The
Netherlands
2Massachusetts Institute of Technology, The Netherlands
3Delft University of Technology, The Netherlands

05.3 Experimental Evaluation of a Dual-Axis Ultra-Precision 368 V1
Positioning Stage for Probe Studies
E.S. Buice1, S.T. Smith and R.J. Hocken
Center for Precision Metrology, The University of North Carolina
at Charlotte, USA
1now at PME: Mechatronics, Delft University of Technology, Delft,
The Netherlands

05.4 Vertical Nano-Positioning System for Precision Machine 3721
H. Yoshioka1, M. Takahashi1, H. Shinno1
1Precision and Intelligence Laboratory, Tokyo Institute of
Technology, Japan

05.5 Acceleration Feedback for Direct Drives by Using High- 376 V1
Resolution Optical Encoders
J. Kummetz , M. Hermann, K. Sandig, W. Holzapfel
DR. JOHANNES HEIDENHAIN GmbH, Germany

05.6 Nforcer Technology Single-Motor Solution for 2D Motion 381 V1
Control
G. Angelis, A. Rankers
Philips Applied Technologies, The Netherlands

Posters Sessions 2-5
Session 2: High Precision Grinding

P2.1 Investigation into High Removal Rate Ultra-Smoothness 83 V1
Grinding of Cemented Carbide using a New Vertical
Grinder
R. Sakamoto, H. Yasui, T. Yoshimura, Y. Tanaka

P2.2 Development of a Wheel-Approach-Control System for a 88 V1
Surface-Grinding Machine using an Accelerometer
S. Okuyama, A. Yui, and T. Kitajima

P2.3 An Investigation on In-Process Dressing Method of Super 92 V1
Abrasive Wheel for Newly Developed Ultra-Smoothness
Grinding Method
Y. Tanaka, H. Yasui, K. Matsuda, R. Sakamoto
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P2.4 A Study on Nano-precision Combined Process of ELID Grinding and
Magnetic Assisted Polishing on Optics Glass Material
Y-C. Lee', T-S. Kwak®, G-N.Kim® H. Ohmori*

P2.5 High-Accuracy Polishing of a Glass Wafer with a Soft Chuck
A. Une1, K. Yoshitomi1, M. Mochida1

P2.8 Effects of Material Properties on Ultra-precision Grinding
of Lithium Niobate
M. Nakamura1, T. Sumomogi1, M. Yoshida2

P2.9 An Experimental Investigation on the Effect of Passivants
for Abrasive-Free Polishing of Copper Film on Wafers
J-C. Tsai and W-C. Lin

P2.10 Development of Characteristic Topographical Surface Parameters
for Engineered Diamond Wheels for Deterministic Grinding
Processes
K. Rickens, O. Riemer, E. Brinksmeier

P2.11 Development of the micro-texture to the CVT pulley’s
sheave surface for generated high friction coefficient
T. Segawa1, Y. Ito1, Y. Katou1, M. Yamazaki1, M. Yoshida1, M.
Matsubara1

P2.13 Dicing Process Optimization for Sapphire and Altic
K.-H. Wu, S. Cvetkovic, H.H. Gatzen

P2.15 Application of High Precision Machining for Glass Lens
Pressing Molds using ELID Grinding
T. Kwak1, K. Kim2, H. Ohmori3,K.Yoshida3, 4, W.Seo5

P2.19 An Experimental Approach for Grain Wear for Improving
Kinematic-Geometrical Simulation
K. Wegener, G. E. Vargas, S. Wunder, F. Kuster, F. W. Pinto

P2.22 Development of an Abrasive-Free CMP Method of Cu
Utilizing Vacuum Ultra-Violet Light
O. Kirino, T. Enomoto

Session 3: High Precision Mechatronics

P3.1 Design and Manufacturing of small actuator structure that
have outer diameter below 4 mm
J-H. Kim, I.S. Chung, S-H. Rhyu

P3.3 Robust design of the high power & high precision ultrasonic
motor in the vacuum environment
W-S. Kim, C-H. Yun and S-K Lee

P3.4 Mechatronic reamer with wireless control
B. Kuhfuss1, S. Allers1

P3.5 Linear ball bearings as a safety clutch for micro-tactile sensors
R. Meel, S. Biitefisch, F. Loffler

96 V1

97 V1

102 V1

107 V1

112 V1

116 V1

121 V1

126 V1

130 V1

135V1

166 V1

171 V1

175 V1

179 V1
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P3.22

P3.23
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Dynamic Modelling and Testing of Air Bearing Interfaces
C.W. Lim1, P. Shore2, P. Morantz2, W. Lin1 , W. J. Wills-Moren

3 DOF Scanning Probe using Parallel Link Mechanism
T. Harada1 and N.Adachi1

Optimized Design of Active Aerostatic Thrust Bearings for
High Precision Positioning and Disturbance Rejection
G. Aguirre, F. Al-Bender, H. Van Brussel

Hybrid Position/Force Control of a Flexural-Based
Electromagnetic Linear Actuator
T.J. Teo1,2, C. M. Kiew2, G.L. Yang2, |.-M. Chen1, W. Lin2

A Design of Shutter Device for Small Camera Module
J.M. Seo, J.H. Choi, and S.H. Rhyu

Machine Tools with an Enhanced Ball Screw Drive in
Vertical Axis for Shaping of Micro Textures
D. Kono1, T. Fujita1, A. Matsubara1, |. Yamaji1

Integral Design for a High Precision Rotary-Axis System
C. Brecher1, P. Utsch1

A coarse/fine microactuator for three-dimensional
positioning
A.Torii1, S. Kusunoki1, A. Ueda1, K. Doki2

Generation of Accurate Translational Motion for Testing Inertial
Sensors
S. Spiewak1, S. Ludwick2, G. Hauer3, J. Mozaryn4

A generic modelling approach for studying the contact
mechanism and dynamic behavior of bimodal standing wave
piezomotors

M. Houben, W. Van de Vijver, F. Al-Bender, D. Reynaerts

Exploring the spectrum of the acoustic emission signal
during microdrilling
G. O’Donnell, K. Kelly, D. Geraghty

Verification of Input to Output ratio of a flexure based
Nanoconverter

E. Japichino1, M. Stampanoni1, F. Pfeiffer1, U. Frommherz1, R. Thermer1

Session 4: Micro and Nanometrology |

Annealing time dependence of Au agglomerates observed in
the out-diffusion process of supersaturated hightemperature
substitutional Au in Si

M. Morooka

184 V1

189 V1

193 V1

198 V1

202 V1

207 V1

2121

217 V1

222 V1

227 V1

2321

237 V1

266 V1
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Prediction of Functionality and Long-term Performance of
Microgears

A.Albers, J. Fleischer, G. Lanza, T. Deigendesch, H-G. Enkler, P.
Leslabay, J. Oerding, B. Viering, M. Schlipf

Morphological Component Analysis based Detection of
Transient Behaviour in Environmental Vibration for the
Watt Balance

W. Zeng1, X. Jiang1, P. Scott2, L. Blunt1

Application of statistical resampling techniques on CMM
point clouds
J. Fleischer, G. Lanza, J. Peters, B. Viering

Accuracy of surface roughness parameters determination
M. Kumermanis, J. Rudzitis

A micro-SPM (scanning probe microscope) capable of
operation with exchangeable cantilevers
S. Gao, Z. Li, K. Herrmann

Development of residual layer thickness measurement system
for nano-imprint lithography based on near-field optics
S. Takahashi, T. Nagao, S. Minamiguchi, S. Usuki, K. Takamasu

Virtual instruments for surface topography measurements
M.G.A. van Veghel, K.R. Koops

Characterisation and error correction of 2D low-cost optoelectronic
sensors and application to a six degree-of-freedom

probe

J.A. Yague1, J.A. Albajez1, M.A. Lope1, J. Velazquez1, J.J. Aguilar1

An Instrument for Three-Dimensional Edge Profile
Measurement of Micro-Cutting Tools
T. Asai1, Y. Arai1, Y. Cui1, W. Gao1

An Error Correction Approach to Lateral Force
Calibration by Wedges
D G Chetwynd1, S Dejima2

Investigation and results on a new out-of-squareness calibration
method for an ultra high precision measuring machine
F. Larsonnier, S. Ducourtieux, J. David

Analysis of Optical Surface Characteristics of Artifact
Applied to Non-Contact Probe CMM
T. Wago1, T. lyama1

Novel Method for Measuring Decentration of Aspherical Optics
M. Negishi, T. Maruyama, M. lino

Multi-axis angle sensor based on laser autocollimation
Y. Saito, Y. Arai, W. Gao
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Realized positioning accuracy in pick and place machines
with one single camera for board and component alignment
P.P.H. Verstegen1, P.A.H. Goede1, J.W. Spronck2, J.M.M. van
Gastel3, J. van Eijk2

Measurement of Spherical Head of Hip Joint
Endoprosthesis with Acceptable Tolerance of Form in 1 ym
A.G. Mamalis1, M. Rucki2, S.N. Lavrynenko3

Pitch measurement of a new multi-ball artifact
Y. Kondo1, K. Sasajima1, S. Osawa2, O. Sato2, M. Komori3

Introduction of Inspection Method of Gear Checker Using

Virtual Gear Checker (VGC)

F. Takeoka1, M. Komori1, M. Takahashi1, A. Kubo1, T. Takatsuji2, S.
Osawa2, O. Sato2

Development of the coaxial optical system for ultra compact
high performance angular sensor

T. Musha, T. Oka, H. Nakajima, T. Nakashima , T. Okamuro, Y. Omura,

T. Satone
Session 5: Ultra Precision Machines & Control

Active control of a machine tool cooling system
P. Barta, J. Hornych, O. Horej$

Comparison of reversal and multiprobe error separation
E.R. Marsh1, D.A. Arneson2, D.L. Martin3

A High-speed Air Spindle employing Active Aerodynamic Bearing
System
H. Mizumoto, Tanaka,Y. Yabuta and S. Arii , Y. Tazoe, Y. Yokouchi

A Study on the High Aspect Ratio Pattern Roll
Mold Fabricaion Technologies
D.S. Choi, T.J. Je, Y. E. Yoo, J. S. Yoon

Integration of cutting tool dynamics with variable feedrate
NURBS interpolators
M. Sekar, D-M. Lee, S-H. Yang

High speed and quick response precise linear stage system
using V-shape transducer ultrasonic motors
K. Asumiti, T. Fujimurat and M. K. Kurosawat

Vibration Reduction in nano-range in Precision Grinding
Machine
H.-W. Hoffmeister and K. Loeis

Design of Multi-scale Alignment and Positioning System
0. Ozturk1, R.R. Fesperman2, R.J. Hocken1

A new concept for direct precision alignment of a workpiece
J. Qian, S. Sempels, N. Balabanava, D. Reynaerts
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343 V1

348 V1

353 V1

357 V1

384 V1
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394 V1

396 V1

401 V1

406 V1

411 V1

416 V1
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P5.11 Design and development of a linear motor driven ultraprecision 424 V1
machine tool with vibration suppression mechanism
Z.G. Wang1, K. Nakamoto2, M. Sugai2, S. Matsumoto2, X. Cheng1,K.
Yamazaki1

P5.12 Investigation of Cogging Effect in Bisymmetric Dual Iron 429 V1
Core Linear Motor Stage
J. S. Oh1, C. H. Park1

P5.13 Experimental analysis and simulation of nonlinear 433 V1
microscopic behavior of preloaded ball screw for ultraprecision
positioning
S. Fukada 1, B. Fang1, A. Shigeno1

P5.14 Development of a force controlled polishing tool 438 V1
C. Brecher1, C. Wenzel1, R. Tuecks1

P5.15 Development of a dynamic high precision compact milling 443 V1
machine

R. Klar1, C. Brecher1, C.Wenzel1

P5.16 Shack-Hartmann Profilometer 448 V1
J. Floriot, X. Levecq, S. Bucourt, M. Thomasset, F. Polack, M. Idirt, P.
Merceére, T. Moreno, S. Brochet

P5.17 High-speed Air Bearing Spindles for Using Ultra-small 453 V1
Cutting Tools in Micro-milling and Micro-grinding
Processes
R. Haberland1, J. C. Aurich2, G. M. Schueler2, J. Engmann2, K. H.
Schmidt3

P5.19 Vacuum-Compatible Rotation Stage using Air Bearings for 458 V1
Electron Beam Mastering
G. Khim1 and C. H. Park1

P5.20 Outgassing effects during the movement of high-vacuum 463 V1
compatible gas-bearing pads
C. Schenk1,2, R. Bauer1, S. Risse1, G. Schubert3, U-C. Kirschstein3

P5.22 Application of a Kalman Filter for Nano-Precision Air Gap 467 V1
Control of Electromagnets
R. Volkert1, A. Chilian1, T. Bertram2

P5.23 Dual Plane Balancing in Ultraprecision Diamond Machining 472 V1
E. Brinksmeier, A. Krause

P5.24 In-cavity pressure and injection time measurements during 476 V1
the micro injection moulding process
G. Tosello1, A. Schoth2, H.N. Hansen1

P5.25 Active compensation of dynamic stability for an air bearing 481 V1
stage with active magnetic preloads
S.-K. Ro1, S. Kim2, Y. Kwak2, C.-H. Park1
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Further development of the nanometer comparator for
straightness measurements at the nanometer level

J. Fligge, R. Kéning, A. Wiegmann, Ch. Weichert, M. Schulz, C.
Elster, W. HaRler-Grohne, H. Bosse, R.D. Geckeler

High-performance amplifier for stick-slip piezoelectric
motors
G. Montu, G. Dozio, R. Mrad, S. Balemi

Machine Tool for Combined Micro Milling and Laser
Ablation Processes
J. EBmann1, E. Uhimann1, R. Wissner2, A. Pauli3

Direct dynamic calibration of dynamometers for micro
milling applications
G. Bissacco, A. Bau, H.N. Hansen

An innovative tool-monitoring system (MICROM) to detect
drastic tool failures in micro-milling

E. Gandarias 1 *, A. lvanov 2, |. Gallego 1, K. Popov 2, P. Aristimufio
1, J. Aperribay 1, P. J. Arrazola 1
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