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ASPE 2021 Spring Topical Meeting:

Freeform and Structured Surfaces
Oral Sessions

Session 1

Functional SS

Wednesday, April 28, 2021, 9:50 AM - 11:05 AM
Session Chair:

Chi-Fai Cheung (The Hong Kong Polytechnic University)

Computer Vision-Based Precision Positioning Using Ultra-Precision Diamond
Machined Polar Microstructured Surface

Cheung, C.F. (The Hong Kong Polytechnic University); Zhao C. (The Hong Kong
Polytechnic University; Harbin Institute of Technology) .. —

. Surface Texturing of Metallic Surfaces with Longitudinal-Torsional Coupled Rotary

Ultrasonic Milling
Wang, J.; Zhang, J. (Tsinghua University); Feng, P. (Tsmghua Shenzhen International
Graduate School; Tsinghua University) ...

Parametric Simulation and Analysis of Self-Cleaning and Antifouling Functional
Surfaces with Trilateral Geometric Function

Hamilton, B.; Churchill-Baird, J., Tutunea-Fatan, O.R. (Department of Mechanical and
Material Engineering Western University); Bordatchev, E.V. (Automotive and Surface
Transportation National Research Council of Canada) ...

. Development of a Temperature Sensor Based on Boron-Doped Single Crystal
Diamonds for Temperature Measurement in the Cutting Zone
Uhlmann. E.; Polte, M. (Fraunhofer Institute for Production Systems and Design

Technology IPK); Hocke, T. (Fraunhofer Institute for Production Systems and Design

Technology IPK; Institute for Machine Tools and Factory Management IWF,

TechniSChe UNIVErSitat BOILIN) .. ee s s es s es s ses s e s e s s e sesses s s s ses s s sns

. Experimental Evaluation of Chevron Patterned Surfaces Under Dry Sliding
Conditions

Driesen, K.; Castage, S., Lauwers, B. (KU Leuven, Department of Mechanical
Engineering and Flanders Make@KU Leuven-MaPS); Malek, 0. (Sirris Precision

MANUFACEUNING) wovvvevvevee e e e s e s s e s s s s s s s 8 e s



Session 2

Surface Manufacture Part 1/ Replication and Manufacturing (Macro
Focus)

Wednesday, April 28, 2021, 12:05 PM - 2:05 PM

Session Chair:
Jay Udayasankaran (Raytheon Technologies)

Deterministic Fabrication of Blazed Gratings on Highly Curved Surfaces

Tan, N.Y.J. (National University of Singapore; Singapore Institute of Manufacturing
Technology); Senthil Kumar A. (National Umver5|ty of Slngapore) Liu, K. (Slngapore
INStitute Of MANUFACTUMING).....cuueuueeeeeeeveaee e eeeeeeeseeses e ses e s s s e e e s sns s s s s s s s s essnssees O

. On-Machine Precision Truing of Ultrathin Arc-Shaped Diamond Wheels for Grinding
Aspherical-Cylindrical Lens Array
Yu, S.; Yao, P. (School of Mechanical Engineering, Jinan, China)............ o 7

Preliminary Study of Ultra Precision Turning of Freeform Optics on Germanium and
Chalcogenide Glass

Li, X;; You, K;; Zhang, X.; Fang, F. (State Key Laboratory of Precision Measuring
Technology & Instruments, Laboratory of Micro/Nano Manufacturing Technology
THANJIN UNIVEISIEY) oo ese e s e s s s s e s s s s s s s s s s s 5 10100 O

. Development of Digital Light Processing (DLP) Additive Manufacturing Technology
for Orthodontic Applications

Tang, W.F.; Mak, S.L; Li, C.H. (School of Science and Technology, The Open University
of Hong Kong) ¢ e e e e 00 1 5 8 8 8 84401 5 8 8 0 88 8 840 0 5 5 58 e 8 5 5 e e e e

. Optimisation of the Measurement of Additive Manufactured Surfaces Using Confocal
Microscopy

Newton, L. (Manufacturing Metrology Team, University of Nottingham); Thanki, A,;
Haitjema, H. (Manufacturing Metrology Section, Manufacturing, Processes and
Systems, Department of Mechanical Engineering, KU Leuven); Leach, R.K.
(Manufacturing Metrology Team, University of Nottingham).........ccoorcccveren 10

. High Temperature Compression Molding of Glass Diffractive Optics
Yi, AY.,; Zhou, W.; Zolfaghari, A. (The Ohio State UNiVersity) ... 11

Precision Glass Molding of Freeform Optics

Gurganus, D.K;; Dutterer, B. (Department of Mechanical Engineering, University of
North Carolina at Charlotte); Novak, S. (Precision Glass Molding Technology
LightPath Technologies); Davies, M.A. (Department of Mechanical Engineering,
University of North Carolina at Charlotte) ... e sesseeee | 2



. High-Speed Manufacturing of Monolithic Freeform Imaging Systems in Silicon
Carbide

Blankenship, T.J.; Davies, M.A,; Dutterer, B. (Department of Mechanical Engineering,

University of North Carolina at Charlotte) ... s s sssssessensnss 19

Session 3
Surface Manufacture Part 1/ Replication and Manufacturing (Micro

Focus)
Wednesday, April 28, 2021, 2:50 PM - 4:35 PM

Session Chair:
Joseph Owen (Raytheon Technologies)

Closed-Loop Fast-Tool-Servo Machining and Measurement of Micro-Structured
Surfaces
Zhong, W.; Tong, Z.; Jiang X. (EPSRC Future Metrology Hub, Centre for Precision

Technologies, University of Huddersfield) ... O

One-Step Fabrication of Fresnel Mirror with Integrated Gratings with Vibration

Texturing

Wang, Y.; Guo, P. (Department of Mechanical Engineering Northwestern University)
o &)

Microlens Printing and Path Optimization Based on DMD and Two-Photon

Polymerization

Lu, W,; Chen, S. (Department of Mechanical and Automation Engineering The

Chinese University of HONG KONQG) ..o s sns s sssssessesssssessssssssssssssssssssessns 10

. Two-Photon Grayscale Lithography

Higdon, M. (Nanoscribe Inc.); Zimmer, J.; Tanguy, Y.; Lindenmann, N.; Tungal, A,;

Reiner, R.; Blaicher, M.; Hoffmann, J.; Sauter, T.H.; Niesler, F.; Gissibl, T.; Radke, A,

Thiel, M. (NQNOSCIIDE GMBH) ..o ee e eeses e seeeseses e ssssessen s s see s seners s sesees s sesses s sesneesssnssennee | 1

Multisided Freeform Prism Manufacturing
Swagler, S.; Davies, M,; Dutterer, B.; Greis, A.; Lucente, M. (Mechanical Engineering,
University of North Carolina at Charlotte) ... s s 18

Hydrostatic Fast Tool Servo for Micro Freeform Surfaces
Toombs, N.; Ferreira, P.M. (University of Illinois at Urbana Champaign)........cccsueeeee.... 19

Machining of Structured Freeform Surfaces by 6-Axis Ruling
Morgan, C.; Stewart, T. (Moore Nanotechnology Systems, LLC).......cccemmrmsrmersssrrrnesnn 20
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Session 4
Modelling and Design
Thursday, April 29, 2021, 9:05 AM - 10:20 AM

Session Chair:
Richard K. Leach (University of Nottingham)

Inverse Design of Microtextured Wrinkled Surfaces Using Machine Learning
Saha, S.K. (G.W. Woodruff School of Mechanical Engineering, Georgia Institute of
BLCTod 13T e ) TP 21

Development of a Virtual Coherence Scanning Interferometer
Su, R. (Manufacturing Metrology Team; University of Nottingham); Leach, R.K.
(University of NOttNGNam)..... ..ottt 22

. CubeSat Format Freeform Imager Design
Liu, Y.; Bauer, A; Rolland, J.P. (The Institute of Optics, University of Rochester) ..... 23

. Integrated Approach for Parametric Design and Fabrication of Functional Surfaces
with Trilateral Geometric Features

Churchill-Baird, J.; Tutunea-Fatan (Department of Mechanical and Material
Engineering, Western University); 0.R.; Bordatchev, E.V.; (Automotive and Surface
Transportation, National Research Council of Canada) ........ccccoeeeeeeceecreerecreeeeceeennne. 24

. Freeform Arrays for Dynamically Tunable Illumination Systems
Shadalou, S.; Suleski, T.J. (Department of Physics and Optical Science, Center for
Freeform Optics, University of North Carolina at Charlotte) .........ccccccoeeeeieceecceccrncnnee. 25

Poster Session

Session 5

Poster Session

Thursday, April 28, 2021, 11:05 AM - 11:20 AM
Session Chair:

John Schaefer (Raytheon Technologies)

Differentiation of Mid-Spatial Frequency Surface Errors Using Areal Power Spectral
Density

DeMars, L.A; Suleski, T.J. (Department of Physics and Optical Science, Center for
Freeform Optics, University of North Carolina at Charlotte) ... 26
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2. Advanced Capabilities in Cutting and Laser-Based Micro/Nano-Fabrication of
Functional Surfaces at the National Research Council of Canada
Bordatchev, E.V. (Automotive and Surface Transportation, National Research
(O 0T o Tod I A 0= T 1 T= 1 =) Y |

3. Surface Generation and Materials Removal Mechanism in Ultra-Precision Grinding
of Biconical Free-Form Optics Based on Slow Tool Servo with Diamond Grinding
Wheels
Zhao, Q.*; Wang, S. (Center for Precision Engineering, School of Mechatronics
Engineering, Harbin Institute of TECANOLOGY) ...cuwueuueuueuuememsesesassesssesssssssssssssssssssssseessssssssseneens 28

Oral Sessions

Session 6

Precision FS
Thursday, April 29, 2021, 12:20 PM - 1:50 PM

Session Chair:
Alexander Sohn (Facebook Reality Labs)

1. Form, Wavinness and Roughness Separation of a Sine-Shaped AM-Manufactured
Workpiece by Legendre Polynomials
Haitjema, H. (Manufacturing Metrology Section, Manufacturing, Processes and
Systems, Department of Mechanical Engineering, KU Leuven);Metelkova, J.
(Manufacturing Metrology Section, Manufacturing, Processes and Systems,
Department of Mechanical Engineering, KU Leuven; Flanders Make) ..........ccccuu....... 29

2. In-Situ Deflectometric Measurement of Free-Form Surfaces
Zhang, X,; Xu, M. (Shanghai Engineering Research Center of Ultra-Precision Optical
Manufacturing, Fudan University) ...t ssssssesseans 30

3. Precision Freeform Measurement by the Use of a Scanning Point Multi-Wavelength
Interferometer
Wendel, M.; Hennemann, N. (Ametek GmbH; BU Taylor Hobson) .......cccccceceeeueeerrecnneee. 31

4. Surface Figure Compensation for Hierarchical Free Form Surfaces
Naples, N.; Sohn, A. (Facebook Reality Labs) ...t .32

5. Optomechanical References for Easy Alignment of CGH Null Tests
Burge, J.; Zhao, C. (Arizona Optical Metrology) .....ccccceeeeenerneneseressseeee s sesseenns 33

6. Optical Inspection of High-Precision Automotive Engine Components

Gokhale, K.; Zangl, K.; Danzl, R.; Helmli, F. (Research and Development, Bruker
N To{o] 1 1= 34
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Session 7
Nano
Thursday, April 29, 2021, 2:35 PM - 3:50 PM

Session Chair:
Stephen Furst (Smart Material Solutions, Inc.)

Emerging Applications of Nanostructured Surfaces
Cross, G.L.W. (School of Physics and CRANN Institute, Trinity College Dublin; Adama
Innovations Ltd., CRANN, Trinity College Dublin) ..o 35

Micro and Nanostructured Surfaces Created with a Seamless Mold and Roll-to-Roll
Nanoimprint Lithography
Micklow, L., Cates, N.; Furst, S. (Smart Material Solutions, Inc.) ... 36

Rapid 3D Measurement of Wire Bonding Based on Autostereoscopic Technologies
Gao, S.; Cheung, C.F, Li, D. (State Key Laboratory of Ultra-precision Machining
Technology, Department of Industrial and Systems Engineering, The Hong Kong
PolyteCchnic UNIVEISItY) ..ottt ettt 37

. Laser-Assisted Bonding of Nanotextured Metal/Fluoropolymer Films

Aono, K. (Department of Mechanical Engineering, Faculty of Engineering, The
University of Tokyo); Nagato, K.; Ebihara, Y. (Department of Mechanical Engineering,
Graduate School of Engineering, The University of Tokyo); Adachi, Y.; Okuno, S.
(3Daikin Industries, Ltd., Technology and Innovation Center); Nakao, M. (Department
of Mechanical Engineering, Graduate School of Engineering, The University of
TOKYO) oottt ettt bbb e e s A n R n s enanen 38

Freeform Metrology for Consumer Electronics Applications

Colonna de Lega, X. (Zygo Corporation); Cardenas, N. (Facebook Reality Labs);
Dresel, T. (Zygo Corporation); Sohn, A. (Facebook Reality Labs); Delldonna, K,; de
Groot, P. (Zygo COrporation) ......cccccececueeeceeeserseseeseeesssssssesssssss s ssssssssssssssesssssssssssssssenans 39
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