AIMCAL R2R Conference
USA 2018

Roll 2 Roll Web Coating and Finishing

With SPE's FlexPackCon

Phoenix, Arizona, USA
28 - 31 October 2018

Volume 1 of 2

ISBN: 978-1-5108-7581-4



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

.com

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© (2018) by Association of International Metallizers, Coaters and Laminators
All rights reserved.

Printed by Curran Associates, Inc. (2019)

For permission requests, please contact Association of International Metallizers, Coaters and Laminators at
the address below.

Association of International Metallizers, Coaters and Laminators
201 Springs Street

Fort Mill, South Carolina 29715

USA

Phone: (803) 948-9470
Fax: (803) 948-9471

aimcal@aimcal.org

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax:  845-758-2633

Email: curran@proceedings.com
Web:  www.proceedings.com



TABLE OF CONTENTS

VOLUME 1

MONDAY

OPENING SESSIONS

Thin Film and Solid State Batteries — IS the FUTUIe iIN R2R2........ooiiiiii i 1
N. Dudney, A. Westover, A. Kercher, S. Kalnaus, E. Herbert, V. Lacivita

North American BOPET & BOPP FilmM IMAFKEL ........cocooiiiiiic ittt be et sna et st nve e 22
R. Gilfillan

State of the Industry 2018 - Flexible PACKAGING .........coeiiiiiiieie ettt be et sae 39
A. Keane

Global Trends Relevant t0 R2R PrOCESSING. ........tituirieieiiaierie ettt ettt sttt sbe st bbbttt b et be b e s eseebesbesbesnen 56

M. Winograd

SPE FLEXPACKCON

Packaging + Produce - Exploring Consumer Perceptions, Challenges and Areas of Opportunity for

In-Store and E-CommErce CRANNEIS ..o bbbttt bbb et ebe b 63
K. Hildenbrand

Nylons to Overcome E-Commerce FOOd Packaging NEEUS ..........coeiiiiieiii et 84
A. Peters

Enhancement of Protective Packaging Films with Cyclic Olefin Copolymers (COC)........ccoveiniinnieiiiineeninens 101
P. Tatarka

VACUUM WEB COATING

Innovations in Polyester Film Substrates for the Flexible Electronics INAUSEIY .........cccocvvviiiiieiiccieie e 112
A. Chakravorty, S. Gordon, V. Morgen, T. Gough, K. Rollins

OE-A Roadmap for Organic and Printed EIECIIONICS. ........c.cciiiiiiiiieiee sttt 125
R. Larsen

Roll-to-Roll Integrated Deposition, Lithography, and Etching on Flexible Corning® Willow® Glass

for Electronics DeViCe FaDrICATION ...........coiiiiiii bbbttt b et e et sbeane 137
R. Malay, C. Bezama, M. Poliks, M.-H. Huang, S. Garner, S. Pollard

The Business Case for Driving Standards in Flexible EIECtFONICS...........coiiiiiiiiicii e 147
J. Maltabes, N. Morrison, H.-J. Kim, J. Degenhardt

Ribbon Ceramic, Novel Form Factor Enabling Product AppliCatioNnsS ...........ccccoeiiiiiniiiiiiee e 157

J. Olenick, M. Badding

WEB COATING AND HANDLING |

Layer-by-Layer Electrostatic Self-Assembly at the Industrial Scale.............cooiiiiiiiiiiiiii e 169
L. Boman, C. Stoessel, K. Korgman, T. Cary

Characterizing UV LED Curing Systems for Wide Web Applications...........ccccovveieiiiiiiiiie s 179
D. Kim

Advantages of SIot Coating TECNNOIOGY .......cviiriieiiriiee ettt b s b bbb b nne 187
P. Meinen

Curtain Coating TECANOIOQY ........coiiiie ettt e et e e e st et e bt ebese et e e em e e b e eneebesbesbese et e e eneenees 194
M. Miller

Electrostatic Reduction of Misting in RO COAING ........cvoiiiiiiiiiee et 202
B. Smith

Coating Plasma Innovation - Atmospheric Plasma Treatment, Effect on the Plasma Chemistry on

F Ao | a1 o] o OSSO PP SOT TR PPUPRPP 215

N. Vandencasteele



WEB COATING AND HANDLING 11

R2R Flexographic Production of Electrodynamic Screens with Flexible Glass Encapsulation for

Water-Free Dust Removal from Solar Panels and MiIFTOIS ..o 226
R. Eriksen

Coating Line Operations for the Production of Drug-Containing Transdermal Patches...........ccccoccovveiniiniennnene, 236
K. Glade

Clinical and Laboratory Methods for Evaluating Pressure Sensitive Adhesives for Skin Contact

LY [=To T o= LA o] o] LToF: L (0] SRRSO 246
M. Krejsa

Innovative Winder Solutions for Increased Tension Control and Scrap Reduction...........c.ccoceeeiiiinenenciciesceen 257
D. Netz

Electrostatic Reduction of Misting in RO COALING ........cuoiiiiiii e 273
B. Smith

Advanced Processing Considerations for Lithium-lon and Polymer Electrolyte Fuel Cell Electrode

(10T 11 o[- SO SSSRP 286
M. Wood

TUESDAY

SPE FLEXPACKCON

Material Selection in FIeXible PACKAGING ........ccviiiiiiiieieic ettt sttt enesbesbeneen 301
H. Blom

Trending Market Dynamics Impacting Today’s Pouch Packaging Machinery Technologies .........c..ccccoceveviiiiiennne 324
D. Calamusa

How Flexible Packaging Companies Gain Market Power through M&A ... 349
D. Douglas

Global Trends in FIEXibIe PACKAGING ......c.oiiiiiieie ettt ettt be ettt ettt be et e e eneene e 355
T. Trovillion

Trends in FIeXible PACKAGING IM&EA ... ... ettt ettt b et b ettt s te et et et et e st e beebesbestebe e eneeraaneas 381
J. White

VACUUM WEB COATING

Organic/lnorganic Thin Film Multi-layer on Polymer Films for Rollable OLED .............cocoiiiiiiiiniicieceec 398
J. Cho
Transparent Ultra-Barrier Film Production and Product INtegration..............c.cocoeveiiiiinniiiiinie s 408

M. George, M. Rosenblum, J. Bloking, R. Chang
Fabrication of Self-cleaning Antireflection Films with Plasma Polymer Fluorocarbon/inorganic

Multilayer Using Pilot Scale ROH-t0-ROI SPULLET ........cc.oiiiiiiiic et ve e 419
M. Kim, S.-J. Lee, J. Lee, T.-W. Kang, S. Kim

Retroreflective Films: Constructions, History, and APPHCAtiONS............ccuiiiiiiiiiie s 432
D. McClure

Wide Web Advanced RtR Sputtering for Optical APPlICATIONS ........ccoviiiiiiiii e 445

R. Moerkerke

WEB COATING AND HANDLING |

Web Tension Control FUNAAMENTAIS ............ccviiiiiieie it re et e e esteereesbeeneesteereenbesneeseeareens 453
W. Gilbert

Tension Control iN @ TUITET WINGET .........ooiiiiiieie ettt sttt e st e ste s be et e saeesaesteebesbeeseesreebesneeseenreens 472
C. Klassen

That Wonderful Strain TranSport FOIMUIA..........co.iiiiiiiiiieie ettt be st st e b e s e e eresresaesren 492
R. Lynch

Selecting the Proper Web Handling EQUIPMENT ..o bbb 501

B. Pasquale



Coaters Need t0 KNOW ADOUL WINAEIS........c.uiiueiiie ettt ettt e et e et e ete e e tte e eteesaaesebeesaeeetessaseanbeeaseeesaeesnreanes 541
D. Roisum

WEB COATING AND HANDING 11

Comparing Results of Measuring Water Based Acrylic Coatings on the Wet-End Versus the Dry-End .................. 550
G. Brown

New Design-Enabling Technologies for Flexible Packaging...........ccoceiieiiiiiiineiicese e 565
G. Caimmi, G. Kollbach

Fast Characterization of Defects and Inclusions in Multi-layer FilmS...........ccocoveiiiiiiiiiii s 575
P. Gao

NFPA 77 Recommended Practice on Static Electricity Recommended ReVISIONS ..........c.ccoceveirinieniienenciecseseee 582
K. Robinson

Mathematics Behind CFD - Applied to Modeling Slot Die Coating HOPPEIS..........coaiiiiiiiie e 590
N/A

VOLUME 2
TUESDAY

SPE FLEXPACKCON I

A Holistic View of the Role of Flexible Packaging in a Sustainable World .............cccocooviiiiiiiiiiciccceeseei 613
T. Bukowski

Laser Die-Cutting while Solvent Less Laminating in Applications for Flexible Packaging ...........cccccovniniiniiinncns 629
G. Caimmi

FPA Consumer and Brand Owner Sustainability STUAY ..........ccocooiiiiiiiiiiie e 639
N/A

The Tipping Point — A Case Study of a Significant Additive Change at the Producer Level.............cccooeiniinnnenn, 659
M. Kay, F. Waldie, T. Tikuisis

ENVISION PLASTICS ...ttt bbbttt b bbbkttt 665
N/A

Printing Inks for Flexible Food Packaging: U.S. and EU Regulatory Considerations ............ccccccoovinenencnninenennen 676
C. Lieberman

Being Flexible Grappling with Barriers for Sustainable Flexible Film ... 693
C. Mars

DeSIgN O RECYCIADIIITY ..o.veveieieiieecee ettt ettt et et et et et e s s e s e e beebesbesbeseensereanennes 699
N/A

Functional Coatings with Enhanced Optics and Haptics for Flexible Packaging ..........ccccoovveveviiieiiiineseieseesenn 710
M. Sekharan, Y. Guo, T. Fry, N. McDougal, H. Ray, K. Yiadom

Market Access — Global Food Contact Regulatory COmMPIIaNCe...........cviiiiiiiineiie e 720
H. Zhang

SPE FLEXPACKCON 11

Biaxially Oriented Polyethylene (BOPE) Films Fabricated via Tenter Frame Process and Applications

B 1T =T OO SO TSP PTPOUSOURORPRTON 737
Y. Lin, J. Alaboson, J. Wang, K. Hausmann, J. Xu, J. Pan, X.-B. Yun, M. Demirors, S. Ge

Key Considerations for Today's Collation Shrinkable Film Packaging...........ccoceoeiiiriinine i 748
J. Bayley

A Smarter Way to Blend - Innovative Solutions for Integrated Material Blending and CoNnvey ...........cc.ccceevveenen 758
P. Carter

Developments and Trends in Bioplastics for Flexible, Barrier and Pouch Packaging..........c.ccoceevevviviiiiinennicennne, 769
T. Cooper

Using Digital Printing Technology to Convert Flexible Packaging ..........ccocoviiiiiiiiiiiiiiiieeeeeee e 787
G. Cushing

Crystallization Behavior and Film Properties of Nylon 66-rich Nylon 66/6 COpolymers............cccocvveieiencnciencnienn 796

J. Ray. T. Oweimreem, S. Powers, D. Hoffman



Package Design: TNree FIltErS fOr SUCCESS .....c.oouiiiieiiiieieieti ettt ettt ettt et e b besbe st et e e e seenesresbenean 806

N/A

Improve the Performance of Your Retort FIexible FilM ... e 829
S. Saez

Have Gauging Techniques Kept up with Extrusion Technology? Advanced Techniques to Detect

Total Thickness Variation & Multilayer Gauge Variation ...........ccccoviiiiiiiiiieiiieie st sne s 849
N. Sticha

Laser Imageable Polymeric Film “INKIESS PriNTiNg™ ........coooiiiiiiiiiciree e 865
P. Thomas

Flexible-machinery Where is it GOING anNd WRY? ...ttt eas 880
N/A

Strategies to Avoid Interfacial Instability in Multilayer FIIMS ..........cooiiiiii e 894
P. Waller

VACUUM WEB COATING

Roll-to-roll Vacuum Deposition of Polymers with In-line Curing: a Comparison of Two Curing

Sources (Plasma and EIECIION BEAM) .....cc.ciiiiiiiiieiceieeee ettt e bbb et e e s e tesbe st e e et e s e eneete e 905
C. Alonso-Herr, H. Assender

The Role of Nanodefects iN Gas BarTier LAYEIS. ... ..ottt sttt be st bbb e sne 916
H. Assender

Barrier by Design - Food Packaging Through Materials SEleCtion .............ccooiiiiiiiiiiiiiiiii e 928
T. Fayne

In Vacuum Flexo Top-Coating on Metallized Film: an Update on the State of the Art ... 945

D. Ferrari
Transparent Heat Mirror Using Plasma Polymer Fluorocarbon Fabricated by Continuous Roll-to

o] | IS o101 =] o [ oo RSOOSR 955
S.-J. Lee, S. Kim, M. Kim, T.-W. Kang, E. Cho, J. Lee

Optimization of Bond Strength & Barrier Performance for Ultra-High Web Speed Metallizing

F AN o] o] [To3=1 A To] o - JO OSSOSO SO ST PRV PTSOUPORPRTON 968
N. Morrison
Layer Properties of HIPIMS Sputtered Silicon Nitride, Zinc Tin Oxide, and ITO .........ccccoiiiiiiiiniiie e 980

M. Fahland, T. Vogt, |. Fernandez, F. Papa
Coating Properties of Cu and TiO, on Polymer Web Deposited by High Power Impulse Magnetron

Sputtering With Positive Voltage Reversal and PUISEd DC ..........cccooviiiiiiiiiiiie e 993
F. Papa, M. Simmons, |. Fernandez
New and Optimizated Vacuum Coating Processes to Expand Metallized Films Applications...........c.ccccccvvciniennns 1009

F. Rimediotti

High Mobility Transparent Conducting Oxide Coatings Prepared by Magnetron Sputtering for
Flexible Solar Cell APPIICALIONS ........co ittt a et e et be st e bese e b e e eneebeebeebeseesbeseeneaseanea 1024
S. Eek, X. Yan, K. Dey, S. Kreher, R. Fendler, A. Aberle, S. Venkataraj

WEB COATING AND HANDLING

Leveraging Process Data Historians: Data Analytics for Mechanical and Process Monitoring ..........c.ccocccceeereeeene. 1034
J. Antanies

Improved Barrier Properties of R2R Films - Tested and Proven with Next Generation Permeation

AR (000 T=T o | OSSO OO TP U TR P RO P TR PPRTRON 1043
G.Gu

Surface and Interface Characterization 0f POIYMES .........ccooiiiiiiic e 1056
N/A

Perspectives for Inline Metrology Introduction - System Selection and Dimensioning Strategies ............ccccccveeenene 1069
N/A

MIDA X, The Next Generation in Optical Inspection - How Today's QC-Systems Can Be Made More

POWEITUL ...ttt ettt ettt e b et e st e Rt e Rt e b e e he b e ne e st e st e Rt e R e e Ee e b e st e n b e s e eneebeebenbe b e st eneeneateaten 1091
J. Koenig

Making Sense of the Noise - Finding and Eliminating Variation in Roll-to-Roll Processes ...........cccccoevvvveviciiiiennnns 1113
N/A

Practical Ways to Use Hansen Solubility PArameLers ...........cooiiiiiiiiiiiieeseee e 1124

K. McCarthy



Laminating Adhesives for Industrial APPHCATIONS® ...........ccooiiiiiiiiieiii e see s 1138
N. McDougal

Troubleshooting Industrial Problems using Good Science & Critical ThinKing...........ccoceviiiieiiniiineneeee 1153
N. Michal

Innovative Winder Solutions for Increased Tension Control and Scrap Reduction...........c.cccceevevviviievenevcicesnne, 1168
D. Netz

Slot Die Coating of Nanocellulose for Barrier APPHCAtIONS..........ccoviiiiiiii e 1184

M. Toivakka
Author Index





