Foreword

Micro and nano technologies are advancing rapidly into our everyday lives,
increasing our prosperity, our health, our environment and our quality of life. The
technology requirements for making very accurate and very small products raise a
host of novel scientific and technical problems which cut across many different
disciplines. This in turn drives the need for effective interdisciplinary research and
collaboration to address these challenges. These technological issues and their
possible solutions will be comprehensively addressed at this 4™ International
Conference of the European Society for Precision Engineering and
Nanotechnology, euspen.

euspen links industrialists to researchers across 31 countries in an influential and
extended network of people involved in the development, application and
commercialisation of these ultra-precision engineering technologies. The 7
technical sessions of the society’s 2004 international conference will cover new
developments and market forces in process technologies, machine
tools/instruments and metrology in the ultra-precision, micro and nano engineering
sectors, in particular: MEMS design, fabrication and markets; non-contact
microfabrication processes and novel materials; contact microfabrication processes
and assembly; nano/precision manufacturing processes and systems;
nanometrology, positioning and sensors; ultra precision measurements, machines
and control systems. We have received more than 260 abstracts from 24 countries
and the conference contributions have been selected by an international board for
oral or poster presentations.

This programme provides details of the agenda for the euspen conference from
Sunday 30™ May to Thursday 3" June 2004. This is followed by information about
the technical exhibition and the location of the conference, the conference welcome
reception, the conference dinner and the Civic Reception to which delegates have
been kindly invited by the Lord Provost of Glasgow and Glasgow City Council.

It gives me great pleasure, on behalf of the euspen Council, to welcome you to the
4" International Conference at the Scottish Exhibition and Conference Centre
(SECC), Glasgow, one of Europe's finest and most technically advanced
conference venues. We look forward to meeting with you in a stimulating and
interesting environment, where old acquaintances can be renewed, new ones
made and where new ideas and new collaborations will be conceived.

Glasgow May 2004 Paul Atherton
euspen President



Conference Timetable

Time Sunday 30" May Monday 31°° May
(Registration in foyer of Loch Suitsg
from 8.15am)
Tutorial Sessions
9.00-10.30 09.00- 12.45 Opening Session
Lomond Auditorium
9.15 Presidential Address
9.30 Keynot_es
10.30-11.00 coffee
break
_ (Exhibitor set-up Oral Session |
11.00-12.45 12.00- 18.30) Lomond Auditorium
12.45-14.00
Lunch
Tutorial sessions
13.45-17.30 Poster Sessions 1-4
14.00-15.45 (Conferenceregistration desk Alsh Room
open in foyer of
Loch Suite (euspen AGM
from 14.30- 19.00) 14.00-15.00
Lomond Auditorium)
15.45-16.15 coffee
break
Oral Session 2
16.15-18.00 Lomond Auditorium
_ Welcome Reception at SECC
18.30-19.30 Clyde Auditorium Reception Area
19.30-
Glasgow Civic Hospitality
20.00- Reception

Glasgow City Chambers




Tuesday 1°° June

Wednesday 2"° June

Thursday 3 June

Golf Trip
Oral Session 3 Oral Session 5 Departing from Marriott Hotel
Lomond Auditorium Lomond Auditorium 08.00am
(Nanogrind Seminar Company
Alsh Room) Tours
_ _ Departing from SECC at 10.00am

coffee coffee
break break

Poster Sessions 57
Boisdale Room

Oral Session 6
Lomond Auditorium

Lunch

Lunch

Oral Session 4
Lomond Auditorium

(Exhibitors Meeting
14.30-15.00

Buffet area)

Oral Session 7
Lomond Auditorium

(VisionOnline Training
Presentation
and Practical Session

Alsh Room)
coffee coffee
break break

Commercial Session &
Small Company Profile
Lomond Auditorium
(Ice cream provided)

Conference Dinner
The Arches, Argyle Street,
Glasgow

Free evening




Topics
Session 1-

Session 2-

Session 3-

Session 4-
Session 5-
Session 6-

Session 7-

MEMs Design, Fabrication & Market Review
Chairman: Prof. Ron Lawes

Non Contact (Non Mechanical) Micro Fabrication
Processes & Novel Materials
Chairman: Dr. David Moore

Contact (Mechanical) Micro Fabrication Processes &
Assembly
Chairman: Prof. Takahisa Masuzawa

Nano/ Precision Manufacturing Processes & Systems
Chairman: Prof. Marc Bonis

Nano Metrology, Positioning & Sensors
Chairman: Don Martin

Ultra Precision Measurements
Chairman: Prof. Guenter Wilkening

Ultra Precision Machines & Control Systems
Chairman: Prof. Toshimichi Moriwaki



Monday, 31°' May 2004

euspen 4™ International Conference

9.15 Presidential Address
Prof. Paul Atherton, euspen President

9.30 Keynotes

From Nanotechnology to New Production Systems:

The EU Perspective 1*
H. Péro

DG Research, European Commission, Brussels, Belgium

The Micro/Nano Interface 445
G. J Davies, M. Ward
School of Engineering, University of Birmingham, United Kingdom

10.30 Coffee Break

11.00 Oral Session 1- MEMs Design, Fabrication & Market Review
Chairman: Prof. Ron Lawes

Commercialising Nanotechnology 2
P. Atherton
NanoVentures Ltd, London, United Kingdom

Dimensional Metrology for Components of Microsystem Technology 3
U. Brand, L. Doering, V. Nesterov, U. Neuschaefer-Rube
PTB, Braunschweig, Germany

High-resistance Micro Components Made by Injection

Moulding 5
V. Piotter, G. Oerlygsson, R. Ruprecht, J. Hausselt

Institute for Materials Research lll, Karlsruhe, Germany

Microsystems Industrial Infrastructure 7
H. van Heeren, P. Salomon, L. Paschalidou, A. El-Fatatry
EnablingM3, Dordrecht, The Netherlands

2-DOF Thin Film Metallic Glass Micro Actuator 9
S. Hata, H.W. Jeong, A. Shimokohbe

Precision and Intelligence Laboratory, Department of Mechano-Micro

Engineering, Tokyo Institute of Technology, Japan

12.45 Lunch

*Please note, all page numbers refer to the conference proceedings



14.00 — 15.45 Posters: Sessions 1-4

14.00 - 15.00 euspen Annual General Meeting

15.45 Coffee Break

16.15- 18.00 Oral Session 2- Non Contact (Non Mechanical) Micro Fabrication
Processes & Novel Materials
Chairman: Dr David Moore

UV-Laser Assisted Micro forming of Sapphire for

Industrial Applications 33
A. Ostendorf, T. Temme, K. Samm

Laser Zentrum, Hannover, Germany

Submicron Holes on GaN formed by Photo

Electrochemical Wet Etching 35
P. Gall-Borrut, L. Weyher, S. Lazar, P. Falgayrettes, L. Nativel, M. Castagne
University Montpellier 1, France

High Pressure Research Centre, Polish Academy of Science, Warsaw, Poland
Experimental Solid State Physics Ill, University of Nijmegen, The Netherlands
National Centre for High Resolution Electron Microscopy, Delft University of
Technology, The Netherlands

Laser Polishing of Hard Materials 37
J.E. Bullema, H.Haitjema, J.P. Krugers, M. van den Hurk

TNO Industrial Technology, Technical University Eindhoven,

The Netherlands

Laser-Assisted Fabrication of Highly Precise 2D

Fibre Collimator Arrays 39
G. ERer, M. Stark, A. Lamott, M. Schmidt

Bayerishes Laserzentrum, Erlangen, Germany

Investigation of Material Removal Mechanisms
involved in ICP Etching of InGaN/GaN 41

C. L. Chao, C.Y. Shi, S.B. Huang, K.J. Ma, T.T. Chen, Y.M. Liu
Department of Mechanical and Electro-Mechanical Engineering, Tam-Kang

University, Taipei Hsien, Taiwan

Department of Mechanical Engineering, Chung-Hua University, Taiwan
Department of Mechanical Engineering, Chung Cheng Institute of Technology,
Taiwan

20.00 Civic Reception hosted by the Rt Hon The Lord Provost of Glasgow and
Glasgow City Council, Glasgow City Chambers, George Square, Glasgow



Tuesday, 1°' June 2004

9.00 Oral Session 3- Contact (Mechanical) Micro Fabrication Processes &
Assembly
Chairman: Prof. Takahisa Masuzawa

Chemo-mechanical Polishing with a Deterministic Variation

of the Removal Function 91
C. Brecher, M. Weck, C. Wenzel

Fraunhofer Institute for Production Technology, IPT, Aachen, Germany

Hot Embossing of Opto-Fluidic Structures with Ultra-Precision

Milled Dies 93
E. Kilgus, J. Bauer, F. Ebling, H. Schréder,

H. Reichl, E. Uhlmann, D. Oberschmidt, L. Chaloux

Fraunhofer Institute for Reliability and Micro integration, Berlin, Germany
Fraunhofer Institute Production Systems and Design Technology, Berlin, Germany
Moore Nanotechnology Systems, Keene, United States

Micromachining Centre Based on the Integration
of Various Technologies in one Coordinate System 95

J.P. Wulfsberg, S.E. Hilpert, A. Kuhn, J. Lehmann
Laboratory of Production Engineering, University of the Federal Armed Forces,
Hamburg, Germany

Electrostatic Tool Wear in Diamond Turning of Amorphous
Polymers 97

G.P.H. Gubbels, G.J.F.T. van der Beek, F.L.M. Delbressine, P.H.J. Schellekens
Precision Engineering, Eindhoven University of Technology, The Netherlands

The Wave-Printer: Towards Large-Area, Multilayer

Micro Contact-Printing 99
R.M. Schneider, M.M.J Decré, M.J.J. Dona, J. Schellekens

Philips Centre for Industrial Technology, Philips Research Laboratories,
Eindhoven, The Netherlands

10.30 Coffee Break
11.00 Posters: Sessions 5-7

12.45 Lunch



14.00 Oral Session 4- Nano/ Precision Manufacturing Processes & Systems
Chairman: Prof. Marc Bonis

Technology Trends in Optical Lithography 149
E. Loopstra, H. Butler
ASML, Veldhoven, The Netherlands

Precision Turning on a Desk — Micro Turning System 151
Sumio Ito, Daisuke lijima, Akira Hayashi, Masashi Yamanaka,

Hisayuki Aoyama,

Nano Corporation, Tokyo, Japan

Tokohu University, Sendai, Japan

University of Electro-Communication, Chohu, Japan

Fabrication of 10-20 um Diameter Micro Flat Drills by Precision

Grinding and Their Application to Drilling of Duralumin and 153
Titanium Alloy with Ultrasonic Vibration

H. Onikura, O. Ohnishi, K. Yamamoto and T. Koga

Kyushu University, Fukuoka, Japan

Diamond Turning of Steel Moulds for Optical Applications 155
E. Brinksmeier, J. Dong, R. Glabe

Laboratory for Precision Machining, University of Bremen, Germany

Institute for Materials Science, Bremen, Germany

Nanoscale Fabrication in Aqueous KOH Solution by Atomic Force
Microscope 157
Jeong Woo Park, Noritaka Kawasegi, Noboru Morita, Deug Woo Lee

Shigeru Yamada, Noboru Takano, Tatsuo Oyama

Toyama University, Japan
Pusan National University, Korea
15.45 Coffee Break
16.15-18.00 Commercial Session and Small Company Profile

Ice-cream refreshment sponsored by Interferomet Ltd
Chairman: Patrick Kirwan

AI nterferomet

-'|-|.-_.|r'

19.30 Conference Dinner, The Arches, 253 Argyle Street \ )
Sponsored by Nano Ventures Ltd \

ManoVentures



9.00

Wednesday, 2" June 2004

Oral Session 5- Nano Metrology, Positioning & Sensors

Chairman: Don Martin

Metrology at the Extremes
G. Peggs
NPL, Teddington, United Kingdom

Design and Optimization of a Magnetic Gravity
Compensator

S.AJ. Hol, J.C. Compter, A.J.A. Vandenput, P. Vreugdewater
ASML, Veldhoven, The Netherlands

Technical Univers ity of Eindhoven, The Netherlands

Guides with Nanometre Repeatability for a

3D CMM

J.K.v.Seggelen, P.C.J.N. Rosielle, P.H.J. Schellekens,

H.A.M. Spaan, R.H. Bergmans, G.J.W.L. Kotte

Precision Engineering Section of the Faculty of Mechanical Engineering,
Eindhoven University of Technology, The Netherlands

IBS Precision Engineering, Best, The Netherlands

NMi Van Swinden Laboratorium, Delft, The Netherlands

Self Calibration of Sensors in Software Datum Methods
S. Kiyono, Y. Arai, D. G. Chetwynd
School of Engineering Tokohu University, Sendai, Japan

A Novel Metrological Large Range Scanning Probe Microscope
Applicable for Versatile Traceable Topography Measurements

G. Dai, F. Pohlenz, H.-U. Danzebrink, M. Xu, K. Hasche, G. Wilkening
PTB, Braunschweig, Germany

10.30 Coffee Break

11.00 Oral Session 6- Ultra Precision Measurements

Chairman: Prof. Guenter Wilkening

A Device for Rapid Measurement of 6-DOF Dynamic Motion Errors
S. Spiewak
University of Calgary, Canada

Nonlinearity Measurement and Correction of
Metrology Data from an Interferometer System

D.C. Chu, A.B. Ray
Agilent Technologies, Santa Clara, United States

221

222

224

226

228

298

300



12.45

14.00

15.45

In-Situ Measurement of Large Micro structured

Surfaces for Optical Applications 302
T. Pfeifer, K. Schneeful3, D. Dérner

Department of Metrology and Quality Management, Fraunhofer Institute of
Production Technology, IPT, Aachen, Germany

Measurement of Mechanical Properties of Materials

at the Nanoscale: Directions and Limitations 304
D.A. Mendels, N.M.P. Evanno, A. Cuenat

NPL, Teddington, United Kingdom

Mapping Micro-Mechanical Properties of 306
Carbon-filled Polymer Composites by TPM

X. Liu, J. Zhang, V. Piotter

Centre for Nanotechnology and Micro engineering, School of Engineering,
University of Warwick, United Kingdom

Institute for Materials Research Ill, Karlsruhe, Germany

Lunch

Oral Session 7- Ultra Precision Machines & Control Systems
Chairman: Prof. Toshimichi Moriwaki

Magnetically Preloaded Wheels 368

A. Slocum, J. Lang, S. Awtar, A. J. Hart, K. Mukaddam
Massachusetts Institute of Technology, Cambridge, United States

Design, Simulation and Testing of a Precision 370
Alignment Frame for the Next Linear Collider

P. Fitsos

Precision Systems & Manufacturing Group,

Lawrence Livermore National Laboratory, Livermore, United States

A Novel Design for a High Precision Freeform ELID Grinding

Machine 372
J. Qian, P. Vleugels, D. Hemschoote, D. Reynaerts, H. van Brussel,

Katholieke Universiteit Leuven, Belgium

High Speed Creation of Ultraprecision Straight Microgrooves by
Means of a Shuttle Unit 374
Kenzo Ebihara, Tomohiko Kawai, Kiyoshi Sawada, Yoshimi Takeuchi

Fanuc Co., Robomachine Laboratory, Yamanashi, Japan
Department of Computer Controlled Mechanical Systems, Graduate School of
Engineering, Osaka University, Japan

Development of a Hydrostatic Linear Guidance based on the

Design of Ball Bearing Guidance 376
C. Brecher, M. Weck, M. Winterschladen, F. Paepenmdiiller

Fraunhofer Institute for Production Technology, Aachen, Germany,

Laboratory for Machine Tools and Production Engineering, Aachen, German

End of euspen Conference



Posters

Sessions 1-4  Monday, 31°' May 2004,
14.00-15.45 Alsh Meeting Room

Session 1- MEMs Design, Fabrication & Market
Review

11 Design, Modelling and Simulation of
high-Q Micro-Inductors
A.J. Pang, C.H. Wang, A.J. Sangster

12 The Micro Harmonic Drive®:
A High Precision Gear System Miniaturized by Direct-LIG
R. Slatter, R. Degen

13 A New Driving Method for Electrostatic
MEMS Actuators to Prevent Sticking
T. Fukushige, S. Hata, A. Shimokohbe

14 Calibration and Redesign of a
Nano Probe Based on MST Technology
E.J.C. Bos, I. Widdershoven, H.Haitjiema

15 Fabrication of Long-period Fibre Grating
Optical Biosensor
P.J.Chen, H. Y. Lin, D. T. Chen, I. M. Liu, K. J. Ma,
H. H. Chien, C. L. Chao

1.6 VisionOnline Virtual Institute Laboratory
S.A. Spiewak
17 Nanostructured Surfaces for the Selective Capture of

Biological Objects
Y.P. Yeh and J.J. Ramsden

1.8 Determination of Failure Mechanisms
in MEMS
S. Lavu, M. Desmulliez, G. Bell, M. Begbie

1.9 What are the Present and Future Metrology Needs of the

MST and Nano Communities and what Type of Instrumentation

Technology will be required?
L. Peto

1.10 Simulation, Fabrication and Testing
of aMicro turbine using Fluid-assisted Levitation
A. Kanteres, R. Dhariwal, M. Leonard

11

13

15

17

19

21

23

25



1.11

1.12

1.13

Design, Modelling and Simulation of a Micro fan
P. Chowti, A. J. Pang, R. S. Dhariwal,
M. Desmulliez, R. L. Reuben

Micro engineered Dynamometer for Micro fan
Thrust Measurement

P. Chowti, J. Armstrong, R. S. Dhariwal,

M. Desmulliez, R. L. Reuben

Stencil Printing at Sub-100 Micron Pitch using Micro
engineered Stencils
M. P. Y Desmulliez, R.W. Kay

Session 2- Non Contact (Non mechanical) Micro

21

22

2.3

24

25

2.6

2.7

2.8

Fabrication Processes & Novel
Materials

New Applications for Micro-EDM
J. Fleischer, T. Masuzawa, J. Schmidt, M. Knoll

Analysis of EDM Instability when Machining Silicon Carbide
R. A. Mahdavinejad

Nano-Scale Fracture Properties of Glasses as Studied
by In-Situ and Real-Time A.F.M. Experiments
C. Marliére, F. Célarié

Forming Processes of Metal Nanoislands Thin Films
under Vacuum and in Air
C. Bertoni, D. E. Gallardo, S. Dunn

Study on Key Technique of Micro-EDM Equipments
Zhenlong Wang, Yong Zhang, Wansheng Zhao

Semiconductor Nanoparticles-Based Light Emitting Devices
D. E. Gallardo, C. Bertoni, S. Dunn.

Investigations on Effects of External Parameters and
Inherent Properties on the Natural Response of
Piezoelectric Actuators dedicated to Ultra Positioning.
S. Mekid, B. Lim

Rapid Fabrication of Various-Shape Plastic Micro lens
by Laser-induced Deformation
K. Yamada, H. Mochtady, T. Ueda, A. Hosokawa and R. Tanaka

27

29

31

43

45

a7

49

51

53

55

57



29

2.10

211

2.12

2.13

2.14

2.15

2.16

2.17

2.18

2.19

2.20

2.21

Application of Electro-Rheological Fluids to
Precision Clamping Devices

R.Tsuruizumi, T.Aoyama, H.Anzai, H.Sakurai, K.Isobe,
K. Hino, K. Tanaka

Electrochemical Micromachining of Steel and
Nickel-Base Super Alloys
A. Schubert, L. Hollitschke, J. Schneider

Micromachining of Steel using ECM with Vibrating
Tool Hectrode
R. Forster, A. Schoth, W. Menz

Laser Assisted Jet Electrochemical Machining
Investigations in Micro Applications
P.T. Pajak, A.K.M. De Silva, J.A. McGeough, D.K. Harrison

Cone Shaped Micro Drillings with a UV Laser System
C. Siewert

Complex Contour Features in Silicon by Modified Deep
Reactive lon Bching Processes for Large MEMS Applications
S. Landi, C.P Shaw, P.B Kirby, R. W. Whatmore

High Precision and Economic Micromachining Technique
for the Fabrication and Integration of High Frequency
Waveguide Structures

W. H. Chow, A Champion, D. P. Steenson

Micro Process Chain: Wire Electro Discharge Machining
and Micro Sinking Machining
F. Klocke, D. Lung, G. Antonoglou, D. Thomaidis

Development of a Non-Contact Precision Tool Setting System
C. W. Chao, J. Neou, T.A. Cheng, T.T. Chen, C.L.Chao,

Fabrication of Polymer Photonic Crystal Fibres
K.J. Ma, H.H. Chien, Z.P. Zheng, C.Y. Dai, T.T. Chen,
C.L. Chao, C.W. Huang, M.C. Ho, C.C. Young

The Investigation of Anodic Polarization Characteristics of
NiTi Thin FIms for Fabricating Vascular Stents using
Electrolytic Photo etching Technique

D.M. Allen, T.T. Chen

Direct Patterning of Photosensitive Solutions for Thick
PZT Micro-Features
S. Marson, R.A. Dorey, Q. Zhang, R.W. Whatmore

Bi-Direction Controllable AFM Head Driven by VCM
with Flexure Hinge
S-Q. Lee, E-K. Kim, W-S. Youm, K-H. Park, K-H. Park
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65

67

69

71

73
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2.22

2.23

2.24

Deposition of Thin Layers of Zinc Oxide and
Characterization of Resonators
G. Ferblantier, F. Mailly, P. Combette, A. Boyer, A. Foucaran

Optimisation of u-Sink EDM by Highly Dynamic Machine
AXxis
C. Brecher, M.Weck, A von Klitzing

3D Micro Structuring of Glass with an AFM
L.A. Hof, A. Lal, K. Fujisaki, R. Withrich, H.H. Langen, H. Bleuler

Session 3- Contact (Mechanical) Micro Fabrication

31

3.2

3.3

3.4

35

3.6

3.7

3.8

3.9

Processes & Assembly

Investigation into Quality of Micro holes Machined with
Drilling
L. Kudla

Production of Round Profiled Microgrooves in
Monocrystalline Silicon
F. Loffler, R. Meel3, H. P. Heyne, G. Hinzmann, J. Rother

Fiber-based Fringe Projection System
T. Pfeifer, S. Driessen

Achievement of High flatness of Work Piece by Polishing
Method Utilizing Polymer Particles
K. Kawata, T. Enomoto, Y. Tani, Y. Lu, M. Suzuki

Prevention against Adhesion of Contamination to End
Surface of Optical Fibre Connectors in Lapping Film Finishing
K. Takenouchi, A. Ukawa, Y. Tani, T. Enomoto, K. Kawata

Simulation on Effect of Ultra High-Frequency Vibration for
Nanomachining
J. Shimizu, H. Tanaka, L. Zhou, H. Eda

ASSEMIC Advanced Methods and Tools for Handling and
Assembly in Micro Technology - An FP6 Marie Curie Research
Training Network

W. Brenner, A. Almansa, F. Suemecz

Material Removal Mechanisms in Abrasive Polishing of
Structured Surfaces
E. Brinksmeier, O. Riemer, A. Gessenharter

Modelling and Simulation of Scaled Milling Processes
K. Weinert, P. Kahnis, W. Koehler

85

87

89

101

103

107

109

111

113

115

117
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3.10

3.11

3.12

3.13

3.14

3.15

3.16

3.17

3.18

3.19

3.20

3.21

3.22

Construction of Gripper Type Nano Object Manipulation
System
B.C. Yao, C.C. Wu, and T.Y. Lin

Precision-Tilt-Gripper with Rigid 3D-Structure (Part 2)
A. Schubert, H.-J. Koriath, B. Schulz, R. Bottcher

Development of Diamond Array Tool using Silicon
Mould and Applications

N. Takano, N. Morita, S. Yamada, T. Oyama, K. Kanda
S. Takano, T. Obata

Ultrasonic Assisted Lapping of Complex Microstructures
using Chemically Active Slurries
C. Zhang, R. Rentsch, E. Brinksmeier

Influence of Grinding Fluid Supply on Ultra-Smoothness
Grinding of Al203-TiC Ceramic
H. Yasui, T. Sawa, S. Sakamoto, T. Odaki

New Micro Diamond Milling Tools
J. P. Wulfsberg, G. Brudek, J. Lehmann

Ultra Precision Milling of Mechanical Components and
Functionality Systems for Optical and Electro Optical Modules
E. Uhlmann, D. Oberschmidt, U. Doll, J. Krissler, G. Lang,

H. Schroder, K.D. Lang, H. Reichl, L. Chaloux

Dressing of Micro-Grinding Wheels
H.W. Hoffmeister, M. Hlavac

Precision Multi-point Grinding of Commercial PZT
Wafers for Piezoelectric Micro-Actuators

R. Jourdain, S.A. Wilson, R.W. Whatmore,

P. Morantz, J. Corbett, M.J. Hucker, C. Warsop

Molecular Dynamics Simulation of Micromachining of
Pre-Machined Surfaces
R. Rentsch

Ultra Precision Diamond Cutting of Plastic Materials by
Applying Bliptical Vibration Cutting
T. Moriwaki, Y. Song, H. Suzuki

Improved Dicing Method for Thin Silicon Wafers
H.H. Gatzen, G. Guenzel

Nanogrinding of Substrate Materials by Submicron Fixed
Abrasive Tools
E. Ahearne, G. Byrne, M. O Ceallaigh

121

123

125

127

129
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135
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3.23

Micro Grooving on Single-Crystal Germanium for Infrared
Diffraction Optical Elements
J. Yan, K. Maekawa, J. Tamaki, A. Kubo

Session 4- Nano/ Precision Manufacturing

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

4.10

Processes & Systems

Mathematical Modelling of Temperature Propagation
in Cutting Zone for Ultra precision Processes of Polymers
S. Lavrynenko

Determinism in Hard Turning Predicting Hard Turned
Surface Roughnesses to 10 Nanometres and Below
M. M. W. Knuefermann

Parallel Molecular Dynamics Simulation of Nanoscale
Grinding
H. Chen, D. Zhang, |. Hagiwara

Development of Micro Manipulation System for
Bio-Applications
L. Zhou, K. Nishida, Z. Qiu, J. Shimizu, H. Eda, T. Ishikawa

Active Control of the Component Surface Functionality in
Precision Machining
X. Luo, K. Cheng and R. Ward

Surface Integrity Evaluation of Diamond Turned Single
Crystal Silicon Component

R. G. Jasinevicius, J.G. Duduch, F. Lanciotti Jr,

P.S. Pizani

On the Possibility of Produce Microstructures in Soft

Semiconductors by Diamond Turning Based Upon Transition

Pressure Value Concept
R. G. Jasinevicius

Influences of Process Scaling in Metal Cutting with
Geometrically Defined Cutting Edges

J. Kotschenreuther, L. Delonnoy, T. Hochrainer, J. Schmidt,
J. Fleischer, V. Schulze, D. Lohe, P. Gumbsch

An Optical Fibre Sensor Based System Approach for the
Inspection and Measurement of Engineering Surfaces
Z. M. Hussin, K. Cheng, A Crispin, R. Ward

Adaptive Tools with Integrated Piezoelectric Actuators and
Sensors
V. Herold, Chr.-T. Weber

147
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165
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4.11

412

4.13

4.14

4.15

4.16

4.17

4.18

4.19

4.20

4.21

4.22

4.23

ELID Grinding Characteristics of Aluminium Nitride
(AIN) Ceramics

K. Katahira, H. Ohmori, Y. Uehara, M. Azuma, Y. Aimoto,
T. Sasaki, M. Mizutani, J. Komotori, N. lto

Thin Film UHMWPE Bearings for Precision Slideways
H.Yang, R. M. Seugling, E. Buice, S. T. Smith, R. J. Hocken

DSP Based Embedded Systems Developments for Precision
Measurement and Control

P. Jain, S. Smith, S. Woody

A CCD Camera-Based System for Slit Width Measurement of
Long Precision Slot Die

M. Furukawa, W. Gao, H. Shimizu, S. Kiyono, M. Yasutake,

K. Takahashi

Influence of Cutting Conditions on Surface Roughness of
Ultra-Precision Face-Turned Titanium Alloys
S. Sakamoto, H. Yasui, A. Shinozaki

Ultra Precision Machining of Sintered Tungsten Carbide by
Applying Ultrasonic Elliptical Vibration Cutting
N. Suzuki, S. Masuda, E. Shamoto

Study on Silver Lapping using Brittle Materials
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Technical Exhibition

An industrial exhibition will take place during the conference in the main
conference hall and will provide a valuable meeting opportunity for
customers, scientists and providers of precision engineering and

nanotechnology equipment and services.

Exhibitors:

Agilent Technologies
Stand No.- 3
www.agilent.com

USA

Alps Electric
Technology Centre (UK)
Ltd

Stand No.- 32
www.alps.com

UK

Bal-Tec

Stand No.- 38
www.precisionballs.com
USA

Contour Fine Tooling
Stand No.- 2
www.contour-diamonds.com
UK

Coors Tek

Stand No.- 36
www.coorstek.com
USA

Cranfield Precision

Stand No.- 23
www.cranfieldprecision.com
UK

Cranfield University
Stand No.- 17
www.cranfield.ac.uk
UK

Elsevier

Stand No.- 39
www.elsevier.com
The Netherlands

euspen Ltd
Stand in foyer of
Loch Suite
Www.euspen.com
UK

Fabreeka

Stand No.- 21
www.fabreeka.com
UK

FEI Company

Stand No.- 24
www.feicompany.com
UK

Heidenhain GmbH
Stand No.- 1
www.heidenhain.com
Germany



Hembrug BV
Stand No.- 22
www.hembrug.com
The Netherlands

Hiden Analytical

Stand No.- 40
www.hidenanalytical.com
UK

IBS Precision
Engineering
Stand No.- 4
www.ibspe.com
Netherlands

IDC

Stand No.- 15
www.idc-ch2m.com
Scotland

Image Metrology Aps
Stand No.- 6
www.imagemetrology.com
Denmark

Institute of
Nanotechnology (ION)
Stand No.- 35
www.nano.org.uk
Scotland, UK

Interferomet

Stand No.- 8
www.interferomet.com
UK

Lion Precision

Stand No.: 4
www.lionprecision.com
USA

Loadpoint Ltd
Stand No.- 16
www.loadpoint.co.uk
UK

Logitech

Stand No.- 34
www.logitech.com
Scotland, UK

Moore
Nanotechnology
Systems, LLC

Stand No.- 11
www.nanotechsys.com
USA

MST News

Stand located in
foyer of Loch Suite
www.mstnews.de
Germany

Nano Corporation
Stand No.- 9
www.nanowave.co.jp
Japan

NanoFocus

Stand No.- 30
www.nanofocus -ag.com
Germany



New Way Airbearings
Stand No.: 4
Www.newwayprecision.com
USA

NPL

Stand No.- 20
www.npl.co.uk
UK

Optiwa BV
Stand No.- 14

www.optiwa.nl
The Netherlands

Philips CFT

Stand No.- 12
www. cft.philips.com
The Netherlands

Physik Instrumente
GmbH & Co. KG
Stand No.- 26

WWW. pi.WS

Germany

PLADE

Stand No.- 41
www.plade.com
UK

Precitech Machine
Systems

Stand No.- 7
www.precitech.com
The Netherlands

Professional Instruments
Company

Stand No.- 5
www.airbearings.com
USA

Queensgate
Instruments Ltd
Stand No.- 25
www.queensgate.com
UK

Renishaw Plc

Stand No.- 13
www.renishaw.com
UK

SIOS Messtechnik
GmbH

Stand No.- 27
www.sios.de
Germany

Solartron

Stand No.- 31
www.solartron.co.uk
UK

Sony Precision
Technology
Europe GmbH
Stand No.- 29
WWW.sony.com
Germany

SSSF Scottish
Semiconductor
Supplier Forum
Stand No.- 37
www.sssf.org.uk
Scotland, UK



Taylor Hobson Ltd

Stand No.- 33

www.taylor-hobson.com

UK

Tecan Ltd
Stand No.- 28
www.tecan.co.uk
UK

TNO TPD
Stand No.- 19
www.tpd.tno.nl
The Netherlands

Veeco
Instruments Ltd
Stand No.- 10
Www.veeco.com
UK

Zygo LOT GmbH
Stand No.- 18
www.zygolot.de
Germany
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