Web Coating & Handling
Conference 2014

Myrtle Beach, South Carolina, USA
19 - 22 October 2014

Volume 1 of 2

ISBN: 978-1-63439-984-5



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© (2014) by the Association of International Metallizers, Coaters and Laminators
All rights reserved.

Printed by Curran Associates, Inc. (2015)

For permission requests, please contact the 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

Phone: (803) 802-7820
Fax: (803) 802-7821

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:  845-758-2634

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



TABLE OF CONTENTS

VOLUME 1

ABBOTTAPPS FOR SOLUTIONS AND DISPERSIONS ......c.oiiiiiiti ettt et be et 1
S. Abbott

CREATING THE NEXT GENERATION OF FLEXIBLE RECLOSABLE PACKAGES.........cccooiiiiiceecee e, 9
D. Anzini

TRANSPARENT FLEXIBLE ULTRA-BARRIERS PRODUCED BY PILOT-SCALE R2R ALD

PROGCESSING ...ttt ettt e ettt e e et e e e e be e e e ebeeeeeteeeesabeeeabeeeeasseeeesabeeeabeeeeasbseeeaabeeeanbeeeeassseessabesesateeessrens 15
A. Smith

ADVANCES IN THE ON-LINE MEASUREMENT OF LITHIUM ION ELECTRODE MATERIALS ................... 16

D. Atkinson, H. Marchand
EFFICIENT CURING OF DENSE, DARK UV INK TO REDUCE MIGRATION IN EXTERIOR

FOOD PACKAGING ..otttk b1tk h b e bt h b e bt b e bt b et e bt bbbt e bt b e ne et 25
M. Bartley
HEAT FRESH™ ABSORBENT PACKAGING ..ottt bbbt 32

O. Berbert, J. Czarny
EXTRUSION COATING & LAMINATING TECHNOLOGY: EQUIPMENT, MATERIALS,

PROGCESSING ...ttt ettt e ettt e e et e e e st e e e e e baeeeebte e e sabeeeabeeeeasabeeesabeeeabeeeeasbbeeesabeeeanbaseeassseeesabesesabeeesseens 43
T. Bezigian

FLEXIBLE PACKAGING DURABILITY STUDIES ......ooo ottt ettt sbaesae e naaesnaeenrae s 63
H. Blom

CONTROLLING WEB POSITION WITH AN END-PIVOTED ROLLER .......cooiiiii e 72
J. Brown

END OF LIFE OPTIONS FOR DIFFICULT TO RECYCLE PLASTICS: MATERIALS AND

ENERGY RECOVERY APPLICATIONS. ...ttt ettt ettt e e st e e e et e e e e aa e e e sabaeeebaeeesabeeeebeeaeannes N/A

M. Castaldi
PLASMA ASSISTED DEPOSITION OF CLEAR BARRIER COATING FOR PACKAGING
INDUSTRIES: AN INDUSTRIAL FABRICATION PROCESS OF ALOX USING META-LUX*

LAY O 1 | P TOP PP 92
A. Chifen, M. Ewald
DEVELOPING FLEXIBLE PACKAGING WITH PILOT SCALE EQUIPMENT .....cccoiiiiiieie e 95

A. Christie, T. Dunn

WORLD BIOPLASTICS TECHNOLOGY AND MARKETS: MONOMER AND POLYMER

DEVELOPMENTS AND TRENDS ..ottt bbbt b et st s e bt st e sb e s e e sbe b e sbe e st e st e anbesbeesnenbeanras 116
T. Cooper

MANAGING OVERSPEED IN TANGENT SHEAR SLITTING APPLICATIONS TO REDUCE

EDGE DEFECTS ...ttt b b btk b b b et b2kt e kbbbt b e s et e bbbt b et et e n e 140
S. Craig

UNDERSTANDING POLYAMIDES: APRIMER ......ooiiiiiiiiti e 147
M. Crist

HIGH-SPEED, LOW-COST ALD PROCESSING FOR BARRIER FILMS IN COMMERCIAL

PACKAGING APPLICATIONS ...ttt ettt b e b e e b e s bt e he e b e e ab e sb e e se e ebeesb e s bease e et e enbesbeesneabeannas 158
B. Danforth, E. Dickey

STUDYING THE RELATIONSHIP OF ADHESIVE BOND STRENGTHS AND PUNCTURE

RESISTANCE OF FLEXIBLE PACKAGING LAMINATIONS .....c.oooiiiiiiiiieeee et 166
D. Darby, K. Cooksey, R. Kaas, P. Gerard, R. Cheruvathur

DUAL MAGNETRON SPUTTERING: INCREASED CONTROL IN ROLL-TO-ROLL

PROGCESSES ...ttt e e ettt e st e e e e et ee e e e bt e e e aaba e e e beeeeesteeeesabee e e teeeeastbeeeaabeeeabbeeeabreeeaabeeeateeeaanes 173
D. Christie, U. Krause

OPTIMIZED CONTROL AND UNIFORMITY WITH T-VAP MAX EVAPORATOR BOATS.......cccoeiviieeeie, 179
C. Decker

THE CHALLENGE OF WINDING THIN MATERIALS ...ttt ettt et 191
D. Jones

ASTM TEST METHODS ... .ottt ettt et s e et e e st e et e e st e e e s be e sabe e beeerbeesbeeeabeeabeeesteesabeenbeeeaaeesbeesareenrs 199

D. Dodrill



DEVELOPING ROLL HARDNESS ON CENTER AND CENTER-SURFACE WINDERS ..........c.ccooiiiiiiie. 216

R. Smith

DESIGNING PRODUCTS AND PROCESSES FOR PROFIT: UNDERSTANDING COST

ACCOUNTING FOR BETTER RESULTS ..ottt ettt e ta e saa e ta e snaeeaaesnaeesnaesnseeneeaneas 226
T. Dunn

BACK-UP BRUSH ABSTRACT: "SUPPORT FOR ALL YOUR CONVERTING NEEDS™ ..........cccooovvvniniieninnnnnn 269
S. Enchelmaier

RELIABLE HOT TACK TESTING OF POLYOLEFIN FILMS ......oiiiiiiieie et 276
D. Falla, M. Li

TRANSPARENT CONDUCTIVE OXIDE COATING ONWEB ...ttt 293
J. Fell, S. Eek, M. Rudin, P. Schlott, A. Liebold, S. Kreher, S. Hornik, S. Venkataraj

TOWARDS A ZERO LANDFILL METALLIZING FACILITY oottt ae e 304
D. Ferrari

DRIVE SYSTEM ENGINEERING FOR WEB FED MACHINERY ......ccooiiiiiiiiiiiii e 309
W. Gilbert

A VIEW INSIDE THE EXTRUDER: MODELING THE EXTRUSION PROCESS ........ccociiiiiieiieceeeeee e 319

B. Foederer
MACHINE DIRECTION ORIENTATION AND ITS EFFECTS ON MULTILAYER SEALANT

Lt 1 I S OSSR SU R OPPRPOOt 327
C. Lawrence, K. Forziati, J. Garnett

FACTORS IMPACTING ADHESION IN EXTRUSION COATING. ......cooii ittt 336
B. Foster

ADVANTAGES OF SLOT DIE COATING OF WATER BASED ADHESIVES. ... 350
R. Fraley

ROLL-TO-ROLL FLEXIBLE ELECTRONIC DEVICE FABRICATION ON GLASSWEB........cccceeeviiieiiinens 355

S. Garner, J. Lin, K. Kuo, S. Lin, P. Tseng, M. Huang, X. Li, R. Smith, N. Panin
INTERSECTIONS OF PACKAGING AND SUSTAINABILITY: THE TEN THOUSAND FOOT

WEEWV ..tttk e b etk e s b e ekt et ekt e A b e e E £ oAb e ke oAb e SR e e H e AR £ oAb e AR £ e Ee e Re oAbt eh e e Re R e e R b e eheenbeebe e beeheenenreen 360
A. Gendell

DESIGN AND DEVELOPMENT OF A STATE OF THE ART R2R PRODUCTION PLATFORM

FOR FLEXIBLE TRANSPARENT BARRIER FILMS .....oooiiiiii e s 368
M. George

WHY ALL FILMS DO NOT TREAT THE SAME: THE SIGNATURE RELATIONSHIP

BETWEEN YOUR FILM AND CORONA TREATERS. ...t 378

T. Gilbertson
ADHERING FLEXO INKS TO FLEXIBLE PACKAGING SUBSTRATES: THE SURFACE

ENERGY SOLUTION ...ttt sttt sttt b e se e bt sb e s bt e s e e b e a8 b e skt e s e ekt ehb e eb e e s e e ebeemb e s bt e bt e eb e enbenbeebeenbeanean 385
N/A

RELATIONSHIP OF OPACITY WITH TITANIUM DIOXIDE CONTENT AND FILM

THICKINESS ... bbbttt bbb b bbb oAbt e b e e e e e R e e bt e bt e b e e R e oAb e b b e R e e b e e bt she e bt ek e e bt she e b e nreen 389
J. Ginn, S. Granger, P. Niedenzu

DIAMOND BLADES - EXCEPTIONALLY WEAR RESISTANT AND EXTREMELY SHARP ........cccooeiiienen. 392
P. Gluche, S. Strobel, H. Fecht

POLYESTERS IN MODERN EXTRUSION PROCESSES & APPLICATIONS........cooiiiiete e 401

G. Hawkins
DOES TEMPERATURE AFFECT THE PERFORMANCE OF MY ELASTOMERIC COVERED

R O L 2 etk h e h b h R R R R E bR R R R R E bR R R R R R R e Rt R R Rt bt b e n e 414
S. Huff

MEASUREMENT OF FILM STACKS IN CELL PHONES AND TABLETS USING WHITE LIGHT

INTERFEROMETRY ..ottt b ettt h e bt skt e bt e b e b e e h e e e e e R e e bt e Rt e et e b e e b e ebb e et e b e e b e ebeeeeebeenbenneanes 421
F. Ignatovich, M. Spaeth, J. Solpietro, W. Cotton, D. Gibson

EXTRUSION DIE MODELING .....ooiiiiiitiiie sttt ettt sb et b et b et e b e esb et e bt et e bt e st e s beenbenbeesnenbeannas 428

S. luliano
VACUUM DEPOSITED TRANSPARENT BARRIER - A CLEAR PAST, BUT DO WE NEED TO

PROTECT THE FUTURE? ...ttt ettt ettt et v s e e te e e see e s be e sabe e abeeesbeesasesabeestaeebeesaeeenbeessneesreesnreenres 434
S. Jackson
ULTRATHIN TRANSPARENT EMI SHIELDING FILMS. ...ttt 449

C. Bright, R. Fitzer, J. Le, C. Lyons, S. Maki, G. Ringer, D. Castro, S. Jones

NEXT GENERATION EQUIPMENT FOR THE PRECISION COATING OF PERFORMANCE

FILMS, FOILS AND PAPERS. ...ttt bbbt b bt ab e s bt s e e e b e e st e s b e e he e et e et e s beesaesbeaneas 458
A. Josten, G. Roesler



ADVANCED ACRYLIC EMULSION TECHNOLOGY ENABLING NEW SPECIALTY

PACKAGING CONCEPTS FOR MATTE FINISHES........c.ooo ettt nnee s 462
D. Keely, D. Himmelberger, N. Kamel, E. LaFleur

A STICKY SITUATION: ADEVELOPMENT STORY ..ottt sttt e saa e snae et esnna e nnee s 473
C. Kerscher

DRIVING A SPREADER ROLLER.......oit ittt sttt sb st be et sbe st s bease e be e e e beenaenbeanees 497
C. Klassen

SAFETY IN WEB HANDLING: PART 1 - STANDARDS. ..ottt sttt snee e sneesnnae e 503
C. Klassen

VOLUME 2

ADVANCED METHODS FOR ACCURATE THICKNESS MEASUREMENT OF ULTRA THIN

COATINGS ON FILMS ...ttt bbbtk b et bt e a b e eb e et e e ke e n b e s bt et e s b e e nb e s beebe st e et e sbeenes 505
V. Komaragiri

SIMPLE STRUCTURE INDEX-MATCHING ITO FILM AND IMPROVED ELECTRICAL

PROPERTY WITH OUTGASSING PROGCESS ......c.ooiiiiiitiiiite ettt 522
S. Lee, C. Kim, S. Cho, J. Jeong, D. Goshima, W. Choi, D. Ham, K. Kim, J. Lee

RECENT ADVANCEMENTS IN ITO COATED POLYMER FILMS FOR PROJECTED

CAPACITIVE TOUCH SENSOR APPLICATIONS. ...ttt sttt nbe e 530
P. Lippens, C. Frei

FLAT EXTRUSION DIE CHANNEL FEATURES THAT IMPROVE COEXTRUSION

UNTFORMITY Lottt ettt e e ettt e e ettt e e st e e e ebeeeeesbbe e e sabeeeabeeeeesateeesabeeeaabeeeeesbseeesabeeeaabbeeeassbeeesabeeeanbaeennes 539
S. luliano

THINGS THE CAPSTAN FORMULA TELLS US ...ttt te e saa et ba e saa v snne e sree s 548
R. Lynch

A NEW FAMILY OF ROLL TO ROLL SPUTTER WEB COATERS DESIGNED FOR TCO AND

LOW EMISSIVITY COATINGS ..ottt ettt e e s et e e et e e e et e e e be e e e e st b e e e sabeeesbaeeeeabeeeesabeeesnteeeennnes 554

G. Mahnke, E. Lietke, H. Rost, T. Bergmann, H. Stoll, G. Loebig
THE IMPACT OF COATING RHEOLOGY ON THE PROCESS WINDOW AND COATING

UNIFORMITY: MODEL DATA VS. EMPIRICAL ..ottt aesnean 562
E. Maki

FILM & LAMINATE STRUCTURES: MATERIAL CONSIDERATIONS & COMMUNICATION

PRACTICES ...ttt bbb bt bk bbb h bt b e b £ AR E b e ekt e b e e bbb e bt et e bt e bt e bt et e b et et e bt e 571
S. Marks

WRITING GUIDE FOR PACKAGING FILMS AND OTHER MULTILAYER STRUCTURES...........ccccceiiienne 573
S. Marks

EXTENDED ABSTRACT FOR OVERVIEW OF DISPENSING SYSTEMS. ...t 592
N/A

PROPERTIES, PROCESSING AND HANDLING OF ETHYLENE VINYL ALCOHOL RESINS..........cccoevvenee. 600
G. Medlock

INTERMITTENT COATING ...ttt b b bt h bt bbbttt bbbt bt bt b et b e 609
M. Miller

PREVENTING SQUEEZE OUT OF SEALANT DURING HOT BAR SEALING: MODELING AND

EXPERIMENTAL INSIGHTS . ..ottt b e bt b e bt s e e bt e e e bt e b e s bt e s e e et e e nbenbeesneebeannas 615
B. Morris, J. Scherer

26T DUPONT PACKAGING AWARDS ....oooieieeteeee et seees et ss s ssest s s en s ss s s st sns s 627
B. Morris

R2R CVD FOR ULTRA HIGH BARRIER APPLICATIONS ... .ottt 638
N. Morrison, T. Stolley, U. Hermanns, A. Reus, T. Deppisch, H. Bolandi, Y. Melnik, V. Singh, J. Griffith

SILICONE RELEASE COATINGS — THE ART OF NOT STICKING........cccoiiiiitiietieee s 644
C. Moua

FOOD SAFETY, SUSTAINABILITY AND PACKAGING .......cooiiiiirteeeeee ettt 647
A. Natu

EFFECT OF SEAL PROCESS PARAMETERS ON FINAL SEAL STRENGTH BEHAVIOR FOR

I OO P PP PP URTUPRPTRON 659

Z. Najarzadeh, A. Ajji
DON'T SCRAP THAT FILM! COMPATIBILIZATION AND RECYCLING OF POST-

INDUSTRIAL BARRIER FILM SCRAP ... oottt sttt ettt e e st a e sba e st e e s taesabe e saeeesbeesnteebeesraeenreean 663
D. Oner-Deliormanli
DESIGN OF CONTROL SYSTEMS TO MITIGATE WEB TENSION OSCILLATIONS........ccooi i, 674

P. Pagilla, P. Raul



NEW EB CURABLE CI-FLEXO INK TECHNOLOGY PROVIDING SUSTAINABLE PRINTING

SOLUTIONS FOR PACKAGING APPLICATIONS ...ttt 691
I. Rangwalla

BARRIER COATING ENCAPSULATION USING ROTATABLE CYLINDRICAL SPUTTERING

CATHODES ...t bbb e bbbt bt b h et h e h ek H e bt E b e st e b e R e e Rt bt b et h bt bbbt et e e n e 708
D. Monaghan, V. Bellido-Gonzalez, B. Daniel, J. Brindley, A. Azzopardi, |. Sorzabal-Bellido, F. Papa, I.
Fernandez, A. Wennberg, F. Briones

TROUBLESHOOTING CAUSES OF WEB LATERAL INSTABILITY DURING PRINTING AND

CONVERTING . ...ttt ettt ettt e ettt e e ettt e e st e e e e ttee e e eabeeesabaeeaabbeeeesbeeesabeaeaabeseeesbbeseanbeesabbseeesabeeesabeeesteeeaas 714
F. Parent

OPTIMIZATION OF PUMP SELECTION FOR WEB COATING APPLICATIONS ..o 726
S. Park

DESIGN CONSIDERATIONS IN SOLVENT VS. WATER BASED COATING EQUIPMENT ......ccccovvvvviiiienee. 740

B. Pasquale, T. Lombardo
CONSUMER AND MARKET TRENDS INFLUENCING GROWTH AND INNOVATION IN

FLEXIBLE PACKAGING ...ttt ettt ettt e e ettt e e ettt e e e st e e e ebte e e e beeeesabaeesabeseeessteeesabeseabbeeeassreeesnbeeeanbenaaanes 748
S. Pellingra

DEVELOPMENT OF INDUSTRIAL COMPOSTABLE BARRIER FILM STRUCTURES...........ccoooeevivieeiiiees 749
T. Pitzi

ON-LINE MEASUREMENT OF INK HEIGHT AND WET COATINGS.........coii ittt 753
T. Potts

UTILIZING COMPUTATIONAL FLUID DYNAMICS TO DESIGN HEAT TRANSFER ROLLERS................. 754
G. Rausch, J. Awe

LOCA COATING BY HIGH PRECISION SLOT DIE ...ttt ettt ettt s et e e e are e e eatea e 763
N. Rikita

VACUUM PLASMA DEPOSITION OF WATER AND OIL REPELLENT NANO-COATINGS ........cccceevvvveenen. 766
N. Rimmer

STATIC CONTROL FOR LEGACY LINES ...ttt ettt ae e sbe e saae e sbe e snvaenbeesnaeesreesnbeenns 774
K. Robinson

SPREADING & TRACTION & DRIVES ... ..ottt e st e tb e e st e e e e tb e e e s bae e e saaeeeaas 784
D. Roisum

DIAGNOSING WOUND ROLL TELESCOPING.......c oottt ettt e ettt e e e ette e s sate e e e eaaee e snaeaeenbaaeannes 797
D. Roisum

MRF REALITIES AND THE MYTH THAT RECYCLABILITY EQUALS SUSTAINABILITY ....ccocvviieiievene, N/A
L. Rowell

SLITTING PROCESS ADVANCEMENTS: TECHNOLOGY TO IMPROVE THE BOTTOM LINE.................... 799
D. Rumson

NANO-LAYERS CREATE THINNER AND WIDER TUBULAR FILMS ...ttt 829
H. Schirmer

NEW WATER-BORNE ADHESIVES FOR FLEXIBLE FOOD PACKAGING ..ot 837
K. Schumacher, L. Lu

PEELABLE - RESEALABLE FILMS : FTIR CHARACTERISATION AND PEEL STRENGTH..........ccccovvve. 846

R. Silverwood
EVALUATION OF RETURN ON INVESTMENT FOR VACUUM WEB COATING SYSTEM AND

PROCESS CHANGES ...tttk s e b1 e b e a8 b e s bt e bt e b e ea b e s b e e st e e be e Rb e s be e bt e e b e enbenbenre e beaneen 850
M. Simmons, C. Malocsay, T. Anderson, T. Jochum

SPE MISSION STATEMENT L.ttt st et e s te e b e s b e e beeasteesseeanbeesbeeesbeesnbeanbeesneeenneenns 861
N/A

IMPACT OF ROLL-COATED POLYMER FILMS ON COMFORT AND ENERGY EFFICIENCY

OF VEHICLE GLAZING. ...ttt ettt et s et s e e be e e tae e s te e s ate e teeasaeesseeenbe e seeasteeasseanbeeateeesseesnseentaeanneenseens 871
C. Stoessel, R. Thielsch, A. Wahl, R. Kleinhempel, L. Boman, D. Honeycutt

COMPARING TRADITIONAL UV SYSTEMS WITH LED UV SYSTEMS FOR UV CURING..........ccccvviverinnne 875
R. Stowe

UNDERSTANDING DRYING IN THE COATING PROCESS ..ottt 887
J. Sturnfield, K. Jacob, D. Trahan

LOW KV EB EMITTERS FOR VACUUM APPLICATIONS ..ottt nnee s 902
K. Swanson

THE VIRTUES AND PRACTICE OF LEAKBACK AND PUMPING SPEED TESTING .......cccccoevivivieveeieeien 907

R. Swisher
BIODEGRADABLE PACKAGING: COMPETITOR AND TECHNOLOGY LANDSCAPE



ELECTRON BEAM EVAPORATION FOR PACKAGING AND SECURITY APPLICATIONS..........ccoceeviieeens 975
R. Trassl, G. Hoffmann, S. Schramm, T. Dieter

OPTIMIZING SEALANTS, FLEXIBLE PACKAGING FILM STRUCTURES, AND OPERATING

PARAMETERS FOR ULTRASONIC SEALING.......oooii ittt ettt ettt ete ettt e e e ette e e sabe e e s eaaee e sbaeeeeabaeeannes 978
D. Ward, A. Kazakov

OPEN AND CLOSED LOOP DEPOSITION AND CONTROL OF SPUTTERED TI AND TIO,

FROM A DUAL ROTATABLE CATHODE; COMPARING AC AND SQUARE WAVE BIPOLAR

DC POWER IMODES. ...ttt e e e e ettt e e et e e e s b e e e e be e e e e bb e e e sabee e e taeeeasbbeeesabeeeabbeeeasbeeesabeeeantaeaannes 987
D. Wickens, N. Butcher

DUAL MAGNETRON PLASMA SOURCE FOR SURFACE PRE-TREATMENT OF FLEXIBLE

SUBSTRATES AND HIGH-RATE CHEMICAL VAPOR DEPOSITION.......ccccii ittt 993
S. Williams

POLYOLEFIN FILM SURFACE PREPARATION LEVERAGING ATMOSPHERIC PLASMA ........cccccevveenen. 1011
R. Wolf

MODELING & SIMULATION OF FLEXIBLES . .......co oottt ettt e st e e e e eat e e e sanaa e 1017

J. Yuan, C. Haynes

ORGANIC PHOTOVOLTAICS - ENERGIZING PERSPECTIVES FOR THE COATING AND

CONVERTING INDUSTRY .ottt ettt ettt e ettt e e e et e e e e ba e e e sabe e e e sab e e e sabaeeaessseeeasbeeesabaeeaaatseeeaabeeesnseeeasneas 1022
B. Zimmermann

Author Index





