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Technical and Poster
Sessions

Welcome Remarks & Session I
Precision Design
Tuesday, October 25, 2016, 8:15AM - 10:00 AM
Session Chair: Mark A. Stocker (Cranfield Precision, Division of Fives
Landis Ltd.) and Mark T. Kosmowski (Electro Scientific Industries, Inc.)

1. Precision Design*
Stocker, M. A. (Cranfield Precision, Division of Fives Landis Ltd.);
Kosmowski, M. T. (Electro Scientific Industries, Inc.)

2. The Design and Development of a High Precision Machine
for Grinding Large Optics
Fitzpatrick, J. J.; Miller, G. J.; Combrinck, H.; Stocker, M. A.
(Cranfield Precision, Division of Fives Landis Ltd.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15

3. Stiffness Consequences of Misalignments in an Overconstrained
Flexure Design
Nijenhuis, M.; Brouwer, D. M. (University of Twente) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21

4. Mechanical Design of a Sample Manipulator for X-Ray Coherent Surface
Scattering Imaging with Flexure Stages for 10-NM-Scale and
10-NRAD-Scale Positioning
Shu, D.; Kearney, S.; Anton, J.; Jiang, Z.; Sun, T.; Maser, J.; Sandy, A. R.;
Wang, J. (Argonne National Laboratory) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26

5. An Ultra High Accuracy 1D Laser-Based Micrometer for Diameter
Measurement
Stoup, J. R. (National Institute of Standards & Technology) . . . . . . . . . . . . . . . . . . 30

Session II
Precision Manufacturing
Tuesday, October 25, 2016, 10:30 AM - 12:00 PM
Session Chair: Deepak Ravindra (Micro-Lam Technologies, LLC) and John C. Ziegert
(University of North Carolina - Charlotte) and Bradley H. Jared, Sandia National Laboratories

1. Current Advances in Precision Manufacturing: A Review of Selected Areas*
Ravindra D. (Micro-LAM Technologies, LLC); Ziegert, J. C.
(University of North Carolina -Charlotte);
Cheung, C.-F. (The Hong Kong Polytechnic University); Marsh, E. R.
(The Pennsylvania State University); Jared, B. H. (Sandia National Laboratories);
Roblee J. W.; Hashimoto, T.; (AMETEK - Precitech, Inc.)

The technical program of the 31st ASPE Annual
Meeting contains over 120 papers on precision
engineering state-of-the-art research. Papers that lent
themselves to signficant verbal interaction have been
selected for poster presentation. Authors will present
their work during both poster sessions on Tuesday,
October 25 from 3:30PM – 5:00PM and on Thursday,
October 27 from 3:00PM – 4:00PM.

*No Abstract Available
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2. Enhanced Bidirectional Fabrication of Right Triangular
Prismatic Retroreflectors
Hamilton, B.; Milliken, N.; Hussein, S.; Tutunea-Fatan, O. R. (Western University);
Bordatchev, E. V. (National Research Council of Canada) . . . . . . . . . . . . . . . . . . . . . . . . . 36

3. High Speed Machining of Brittle Materials for Infrared Freeform Optics
Owen, J. D.; Troutman, J. R.; Barnhardt, D.; Davies, M. A.;
Suleski, T. J. (University of North Carolina-Charlotte) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42

4. A Compact Spectroscopic System Based on Custom-Printed
Concave Gratings
Chen, J.; Chen, W.; Chen, S.-C. (The Chinese University of Hong Kong);
Zhang, G.; Lin, H. (Chinese Academy of Sciences)
Kushnir, E.; Clark, W. H. (Hardinge, Inc.); Aguilar, A. (Corning, Inc.). . . . . . . . . . . . . . . . . . 48

5. Estimation of Machine Tool Precision Based on Inspection Data
Kushnir, E.; Clark, W. H. (Hardinge, Inc.); Aguilar, A. (Corning, Inc.). . . . . . . . . . . . . . . . . . 52

Session III
Reducing the Cost of Precision
Tuesday, October 25, 2016, 1:30 PM - 3:00 PM
Session Chair: Alexander H. Slocum (Massachusetts Institute of Technology) and
Richard M. Seugling (Lawrence Livermore National Laboratory)

1. Elastic Averaging Features for Rapid Precision Design
Slocum, A. H.; Teo, D. T. J. (Massachusetts Institute of Technology) . . . . . . . . . . . . . . . . . 56

2. Novel Design and Fabrication Approach for Light Weight High Natural
Frequency Machine Tool Structures Using Precision Replication
Kosmowski, M. T. (Electro Scientific Industries, Inc.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62

3. A New Improved Counterforce Mechanism for Vertical Machine Tool Axes
as Applies to a Large Optics Grinding Machine

Pierse, M. G.; Wenham, R. (Cranfield Precision, Division of Fives Landis Ltd.) . . . . . . . . . 67

4. Laser Augmented Diamond Drilling Of Hard And Brittle Materials
Mohammadi, H.; Bakir, B.; Patten, J. A. (Western Michigan University) . . . . . . . . . . . . . . . 72

5. Numerical and Experimental Investigation of Two-Phase Forming of
Polymeric Biconvex Lenses by Droplet Printing
Sun, R.; Li, L. (Washington State University) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 78

Session IV
Controls and Mechatronics
Wednesday, October 26, 2016, 8:30 AM - 10:00 AM
Session Chair: Dannis M. Brouwer (University of Twente) and Stephen J. Ludwick
(Aerotech, Inc.)

1. Trends in Control Techniques for Precision Mechatronic Systems
Brouwer, D. M. (University of Twente); Ludwick, S. J. (Aerotech, Inc.) . . . . . . . . . . . . . . . . 82
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2. Herds of Motion

Chen, R.; Lu, X. (The University of British Columbia) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 87

3. Non-Collocated Optimal Control of Flexible Drives with Load Side Feedback

Dumanli, A.; Sencer, B. (Oregon State University) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91

4. Fast Scanning of X-Ray Optics: An Optimal Control Approach

Mashrafi, S. T.; Salapaka, S. (University of Illinois at Urbana-Champaign);

Preissner, C. (Argonne National Laboratory). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 97

5. On the Use of Microcontrollers in Mechatronics

Peijnenburg, A. T. (VDL Enabling Technologies Group) . . . . . . . . . . . . . . . . . . . . . . . . . . 103

Session V
Micro-Nano Precision Engineering
Wednesday, October 26, 2016, 10:30 AM - 12:00 PM
Session Chair: Robert M. Panas (Lawrence Livermore National Laboratory)

and Michael A. Cullinan (The University of Texas at Austin)

1. Micro-Nano TLC Overview of Research in Precision Micro-

and Nano-Technology

Panas, R. M.; Saha, S. K. (Lawrence Livermore National Laboratory); Cullinan,

M. A. (The University of Texas at Austin); Hopkins J. B.

(University of California - Los Angeles) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 109

2. Process and Equipment Driven Limits to the Performance of Two-Photon

Polymerization Based Submicron Additive Manufacturing

Saha, S. K.; Fitsos, P. J.; Cuadra, J. A.; Divin, C. J.; Panas R. M.

(Lawrence Livermore National Laboratory) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 116

3. Quick Approach Mechanism For Tip-Based In-line Nanometrology Systems

Yao, T.-F.; Duenner, A.; Cullinan, M. A. (The University of Texas at Austin) . . . . . . . . . . . 121

4. A Hybrid Imprinting Process to Fabricate a Multi-Layer Compound Eye

for Multispectral Imaging

Chen, J.; Si, D.; Chen, S.-C. (The Chinese University of Hong Kong) . . . . . . . . . . . . . . . 126

5. Additive Fabrication and Micro-Assembly with Scanning Holography

Shaw, L.; Chizari, S.; Parker, D.; Hopkins, J. B. (University of California - Los Angeles);

Panas R. M.; Shusteff, M.; Spadaccini, C. (Lawrence Livermore National Laboratory) . . . . . 131

6. Theoretical Analysis of Improved Back-Focal-Plane Interferometry for

Monitoring Nanoparticle Position

Masui, S.; Horita, Y.; Michihata, M.; Takamasu, K.; Takahashi, S.

(The University of Tokyo). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 136
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Session VI
Metrology Systems
Thursday, October 27, 2016, 8:30 AM - 10:00 AM
Session Chair: Jimmie A. Miller (University of North Carolina - Charlotte) and Vivek G.

Badami (Zygo Corporation)

1. Scope of Metrology Systems
Miller, J. A. (University of North Carolina-Charlotte) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 140

2. Concepts and Geometries for the Next Generation of Precision Heterodyne
Optical Encoders
de Groot, P. J.; Badami, V. G.; Liesener, J. (Zygo Corporation) . . . . . . . . . . . . . . . . . . . . 146

3. High Precision Interferometric Optical Encoder for Inline Position
Referencing of Instrumented Plastic Film in a Roll-to-Roll System
O’Connor, D.; Moschetti, G.; Jones, C. W.; Lovelock, P.; Shore, P.
(National Physical Laboratory);
Hollstein, K.; Graham, A; Comley, P. D.; Morantz, P. (Cranfield University) . . . . . . . . . . . 150

4. Automatic Harmonic Error Detection and Correction in Sinusoidal Encoders
Wilson, C. S. (Omron Delta Tau) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 155

3. A Vision-Based Absolute Planar Encoder for High Precision In-Plane
Position Measurement
Cao, Z.; Chen, Z.; Huang, P. S. (Shanghai Jiao Tong University) . . . . . . . . . . . . . . . . . . . 161

Session VII
Characterization
Thursday, October 27, 2016, 10:30 AM - 12:00 PM
Session Chair: Christopher J. Evans (University of North Carolina - Charlotte) and
Peter J. de Groot (Zygo Corporation)

1. Characterization: From Data to Information*
Evans, C. J. (University of North Carolina-Charlotte)

2. Characterising 3D Optical Scanner Measurement Performance For
Precision Engineering
Dury, M. R.; Woodward, S. D.; Brown, S. B.; McCarthy, M. B.
(National Physical Laboratory). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 167

3. Displacement-Based Measurement of Static and Dynamic Coefficients
of Friction
Lomascolo, C.; Ziegert, J. C.; Schmitz, T. L. (University of North Carolina-Charlotte) . . . 173

4. A Gaussian Process Based Data Modelling and Fusion Method for
Multisensor Coordinate Measuring Machines
Liu, M.; Cheung, C.-F.; Li, Z. (The Hong Kong Polytechnic University) . . . . . . . . . . . . . . . 179

5. Characterization and Evaluation of Involute Gear Flank Data Using
an Areal Model
Ni, K.; Peng, Y.; Goch F. G. (University of North Carolina-Charlotte) . . . . . . . . . . . . . . . . 184

*No Abstract Available
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Session VIII
Optical Fabrication & Testing
Thursday, October 27, 2016, 1:30 PM - 3:00 PM
Session Chair: Eric S. Buice (Carl Zeiss SMT GmbH) and Robert D. Grejda
(Corning Tropel Corporation)

1. Diamond Machining of a 14th Order Alvarez Lens for IR Applications
Barnhardt, D.; Troutman, J. R.; Owen, J. D.; Schultz, J.; Davies, M. A.; Suleski, T. J.
(University of North Carolina-Charlotte). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 190

2. Advances in Manufacturing and Metrology of Optical Freeform Surfaces
Medicus, K. M.; Blalock, T.; Brunelle, M.; Ferralli, I.; Lawson, J.; Lynch, T.;
Myer, B. (Optimax Systems, Inc.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 196  

3. High Throughput, High Resolution Optical Metrology for Nanofabricated
Wire-Grid Polarizers
Gawlik, B. M.; Sreenivasan, S. V. (The University of Texas at Austin);
LaBrake, D. (Canon Nanotechnologies, Inc.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 203

4. Development of a Twyman-Green Interferometer Capable of Measuring
the Thermal Properties of Optical Materials
Green, W. E.; Corsetti, J. A.; Schmidt, G.; Moore, D. T.; Ellis, J. D.
(University of Rochester) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 209

Poster Sessions
Tuesday, October 24, 2016, 3:30PM - 5:00 PM
Thursday, October 27, 2016, 3:00 PM - 4:00 PM
Session Chair: Craig R. Forest (Georgia Institute of Technology) and
Brian P. O‘Connor (Aerotech, Inc.)

Controls and Mechatronics

1. Experimental Validation of Complex Non-Minimum Phase Zeros in Flexure
Mechanism Dynamics
Cui, L.; Mariappan, D.; Awtar S. (University of Michigan - Ann Arbor). . . . . . . . . . . . . . . . 215

2. Non-Collocated Optimal Control of Flexible Drives with Load Side Feedback
Dumanli, A.; Sencer, B. (Oregon State University) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 220

3. Precise Measurement and Control of the Blown-Air Flow Rate for a Robot
Playing a Wind Instrument Such as a Recorder or Khlui-Fundamental
Experiment for Expressing Tremolo
Kato, T.; Higashijima, K.; Tsukiyama, Y; Sakuragi, K.; Thumwarin, P.
(Fukuoka Institute of Technology) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 226

4. Development of a Spherical Motor Manipulated by Four Wires
Nozawa, T.; Honda, S. (Tokyo Metropolitan University). . . . . . . . . . . . . . . . . . . . . . . . . . . 230

5. Toward a Modeling Framework for Linear Stages
Ryan, T. S.; Vipperman, J. S. (University of Pittsburgh);
Ludwick, S. J. (Aerotech, Inc.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 234
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6. Feedforward Element Design for Ultrahigh Acceleration Linear Drive
Mechanism Using Learning Control Element
Sato, K.; Shibata, M.; Hama, T. (Tokyo Institute of Technology) . . . . . . . . . . . . . . . . . . . . 240

7. Micro-Manipulator System with Wireless Actuators Using Lasers and Thermo-
Sensitive Magnetic Material - System Concept and Gripping Unit Design -
ato, K.; Shimada, T. (Tokyo Institute of Technology) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 244

8. Measurement of Vertical Displacement of Water Driven Stage for Pitching
Control of During Feed Motion
Shibata, S.; Hayashi, A.; Nakao, Y. (Kanagawa University) . . . . . . . . . . . . . . . . . . . . . . . 248

9. Analog Drop Volume Control Enabled by Automated Waveform Generation

for Piezoelectric Inkjets
Snyder, B. A.; Yang, M.; Singhal, S.; Abed, O.; Sreenivasan, S. V.
(The University of Texas at Austin) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 253

10. Uninterrupted Interpolation of Short Segmented Linear Tool-Paths

Based on Jerk Limited Kinematic Corner Smoothing

Tajima, S.; Sencer, B. (Oregon State University). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 257

11. Estimation of the Lower Bound of Control Bandwidth Required in the

Conceptual Design of the Wafer Stage

Wang, J.; Zhang, M.; Zhu, Y. (Tsinghua University). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 261

12. Design of Positioning Control System of Opposed Pad Water Hydrostatic

Thrust Bearings

Yamada, Y.; Hayashi, A.; Nakao, Y. (Kanagawa University) . . . . . . . . . . . . . . . . . . . . . . . 267

13. Vibration Attenuation by Eddy Current with Different Combinations of

Magnets

Yang, Y.; Butt, M. A. (Beihang University of Aeronautics and Astronautics) . . . . . . . . . . . 273

14. Mitigation of Residual Vibration in Precision Scanning Stages Using

Assist Devices

Yoon, D.; Okwudire, C. E. (University of Michigan) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 277

15. An Identification Method of Force Ripple in Permanent Magnet

Synchronous Linear Motors Based on the Combination of Relay Feedback

and Genetic Algorithm
Zhang, X.; Ye, P.; Zhang, H. (Tsinghua University) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 283

Metrology Systems

1. Uncertainty Quantification in Dimensional Measurements by Computed

Tomography due to Uncertainty in Data Acquisition Geometrical Parameters

Ametova, E.; DeWulf, W. (KU Leuven); Ferrucci, M.; McCarthy, M. B.

(National Physical Laboratory);

Chilingaryan, S. (Karlsruhe Institute of Technology) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 287
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2. Overview and Comparison of Spatial Light Modulator Calibration Methods

Browar, A. E. M.; Shusteff, M.; Kelly, B. E.; Panas, R. M.; Spadaccini, C. M.

(Lawrence Livermore National Laboratory); Ellis, J. D. (University of Rochester). . . . . . . 293

3. Uncertainty Quantification of an X-Ray System via a 0D Model Using a

Systems Approach

Cuadra, J. A.; Panas R. M. (Lawrence Livermore National Laboratory) . . . . . . . . . . . . . . 300

4. Virtual Instrument Connecting Global-Local Measurements

Dorsey-Palmateer, J. W. (Boeing Research and Technology - Retired) . . . . . . . . . . . . . . 306

5. From STEP to QIF: Product and Manufacturing Information

Heysiattalab, S.; Morse, E. P. (University of North Carolina-Charlotte) . . . . . . . . . . . . . . . 312

6. A Roundness Measurement without Omission of Harmonic Components

Using Data Interpolation Combined with Sequential Three Point Method

Hori, Y.;Uda, Y.; Shimada, S. (Osaka Electro-Communication University);

Imura, R. (Nagase Integrex Co., Ltd.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 318

7. Development of White Light Scanning Interferometry for Freeform

Surface Metrology

Kim, B. C.; Lee, S. W.; Jeon, W. K.; Park, R. J.; Kim, G. H. Hyun, S. W.;

Kim, C. K.; Lee, H. S. (Kyungnam University) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 322

8. Mass Loading Compensation for Frequency Response Function

Measurements by Inverse RCSA

Kiran, K.; Satyanarayana, H.; Song, C. K. (Korea Institute of Machinery

& Materials (KIMM)); Schmitz, T. L. (University of North Carolina - Charlotte) . . . . . . . . . 326

9. Dynamic Response Characterization of Form Measuring Stylii

Knapp, B R.; Arneson, D. A. (Professional Instruments Company) . . . . . . . . . . . . . . . . . . 330

10. Effect of Titanium Dioxide Mixture Concentration on Matte Coating and

3D Scanning Accuracy

Koutecky�, T.; Zeman, J.; Koutny�, D.; Paloušek, D. (Brno University of Technology). . . . . . . 333

11. Evaluation of Two Rotary Motion Stages using ISO 230-7

ANSI B89.3.4 Methods

Martin, D. L.; Queensland, K. (Lion Precision) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 339

12. Oscillating Ball-Bearing-Spindle Error Motion

Montgomery, D. (Cedarflat Precision Inc.). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 345

13. Surface Shape Measurement of Large Curved Surface Applying Improved

Sequential Three-Point Method

Natsume, Y.; Tamagawa, T.; Uda, Y.; Shimada, Shoichi

(Osaka Electro-Communication University); Imura, R. (Nagase Integrex Co., Ltd.). . . . . . . 351

14. Minimizing Task-Specific Uncertainty in CMM-Based Freeform

Optics Metrology

Uwakwe, M.; Evans, C. J. (University of North Carolina-Charlotte). . . . . . . . . . . . . . . . . . 355
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15. Gage Repeatability and Reproducibility Study of a Hemispherical Shell

Valdez, L. M.; Montaño, J. D.; Flores, R. A. (Los Alamos National Laboratory) . . . . . . . . 360

16. A Study of Uncertainties from Workpiece Tilt in Dimensional

Computed Tomography

Villarraga-Gómez, H. (Nikon Metrology, Inc.); Amirkhanov, A.

(Upper Austrian University of Applied Sciences);

Smith, S. T. (University of North Carolina-Charlotte) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 365

17. Straightness Measurement Based on Knife-Edge Sensing

Wang, C.; Yu, X.; Gillmer, S. R.; Ellis, J. D. (University of Rochester). . . . . . . . . . . . . . . . 372

Micro and Nano Technologies

1. Low-Cost, Automated Wafer Handling System for High-Throughput
Wafer Metrology
Duenner, A.; DeHoyos, B.; Gonzales, M.; Riojas, N.;
Cullinan, M. (University of Texas at Austin) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 377

2. ECDM Using Micro/Nanoelectrode Fabricated by Focused-Ion-Beam
Chemical Vapor Deposition
Guo, D.; Wu, X.; Lei, J.; Li, K.; He, W.; Xu, B.;Luo, F. (Shenzhen University) . . . . . . . . . . 382

3. Design and Fabrication of an Ultrasonic Waveguide for Microchip
Cooling Applications
Kim, H.; Lim, E. (Korea Institute of Machinery & Materials(KIMM) . . . . . . . . . . . . . . . . . . 386

4. Hard X-Ray Microscopy with Sub-20 nm
Spatial Resolution: Instrumentational Challenges and Approaches
Nazaretski, E.; Yan, H.; Lauer, K.; Huang, X.; Bouet, N.; Xu, W.; Zhou, J.;
Kalbfleisch, S.; Chu, Y. S. (Brookhaven National Laboratory) . . . . . . . . . . . . . . . . . . . . . . 390

5. Design of a Flexure Based XY Precision Nanopositioner with a Two Inch
Travel Range for Micro-Scale Selective Laser Sintering
Roy, N. K.; Cullinan, M. A. (The University of Texas at Austin) . . . . . . . . . . . . . . . . . . . . . 395

6. Micro-Mirror Array: Classification, Review, and Performance Comparison
Song, Y.; Hopkins, J. B. (University of California - Los Angeles); Panas R. M.
(Lawrence Livermore National Laboratory) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 401

7. Omnidirectional One-Shot Exposure Micro-Stereolithography for Biomimetic
Hemisphere with Micro Structured Surface
Suzuki, Y.; Suzuki, K.; Michihata, M.; Takamasu, K.; Takahashi, S.
(The University of Tokyo) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 407

8. Composite Plating for a Roll Mold with Microstructures on the Surface
Tsuchiya, K.; Michimoto, T.; Miyakoshi, T. (The University of Tokyo) . . . . . . . . . . . . . . . . . 411

9. Near – Field Direct Deposition of Elastomeric Ink onto Colloidal Assembly
for Preparing Large Scale Nanostructured Film with Wettability Control
Zhan, H.; Chen, Y.; Mei, Jun; Lau, Yu (Chengdu Green Energy and Green
Manufacturing Technology R&D Center); Woon-Ming; L. (University of Science
and Technology Beijing). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 415



AMERICAN SOCIETY FOR PRECISION ENGINEERING 99

Precision Design

1. Air Bearing Water-Cooled Heat Load Chopper for Synchrotrons

Arneson, D. A.; Oss, D. D. (Professional Instruments Company) . . . . . . . . . . . . . . . . . . . 417

2. Design and Analysis of a Compliant Joint for Mitigating the Nonlinear

Friction in Roller Bearing Motion Stages

Dong, X.; Yoon, D.; Liu, X.; Okwudire, C. E. (University of Michigan) . . . . . . . . . . . . . . . . 421

3. MAG-6D a New Mechatronics Design of a Levitation Stage with Nanometer

Resolution
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