
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-7138-0198-6 

SPE ANTEC 2019 

Detroit, Michigan, USA 
18-21 March 2019 

Volume 1 of 2 

 

 



Printed from e-media with permission by: 
 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Copyright© (2019) by the Society of Plastics Engineers 
All rights reserved. 
 
Printed with permission by Curran Associates, Inc. (2020) 
  
For permission requests, please contact the Society of Plastics Engineers 
at the address below. 
  
Society of Plastics Engineers 
100 Reserve Road, Suite B-310 
Danbury, CT 06810 USA 
 
 
 
Phone:  (203) 740-5400 
Fax:  (203) 740-5405 
 
info@4spe.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 
 

A STUDY ON THE EFFECTS OF THE PROCESSING PARAMETERS ON THE FLATNESS 
QUALITY OF BLOWN FILMS USING LASER TRIANGULATION............................................................................ 1

C. Hopmann, C. Bakir 
 

INVESTIGATION OF THE FOAMABILITY AND RESULTING MECHANICAL PROPERTIES 
OF FOAMED THERMOPLASTIC ELASTOMERS ........................................................................................................ 6

C. Hopmann, Y. Zhang 
 

20 YEARS OF DEVELOPMENTS IN PROCESS AND EQUIPMENT TRENDS - WHAT'S NEXT? ...................... 11
J. Holbrook 

 

NOVEL FLAME RETARDANTS BASED ON IONIC LIQUIDS FOR PMMA, PC AND TPU 
PLASTICS............................................................................................................................................................................ 32

Y. Xu 
 

VISCOELASTIC EFFECT ON THE WARPAGE PREDICTION ACCURACY AND 
EXPERIMENTAL VALIDATION IN INJECTION MOLDING ................................................................................... 37

C.-T. Huang, P.-H. Chen, Y.-H. Hsu, W.-R. Jong, R.-Y. Chang 
 

PVDF INJECTION MOLDING – STANDARD GUIDELINES AND NEW TECHNOLOGIES ................................ 42
J. Henry, A. Palovcak, S. Sparks 

 

TIE-BAR ELONGATION BASED PREDICTION OF INJECTION MOLDING QUALITY .................................... 49
M.-S. Huang, S.-C. Nian, J.-Y. Chen 

 

QUALITY INDEX DESIGN FOR ONLINE MONITORING INJECTION MOLDING PROCESS.......................... 54
J.-Y. Chen, M.-S. Huang, S.-C. Nian, C.-C. Tseng 

 

DETERMINING THE DEGREE OF AGGLOMERATION OF SOLID ADDITIVES WHILE USING 
INLINE INJECTION MOLDING COMPOUNDING (IIMC)........................................................................................ 60

E. Moritzer, J. Jilg 
 

INFLUENCE OF INJECTION MOLDING PARAMETERS AND FIBER CONTENT ON 
PRODUCT ROUNDNESS ACCURACY .......................................................................................................................... 66

S.-C. Chen, P.-L. Tsai, M.-X. Wu, T.-H. Wei, M.-C. Chiu 
 

PREFINISHED METAL POLYMER HYBRID PARTS................................................................................................. 72
I. Kuhnert, M. Fischer, M. Gedan-Smolka, P. Scholz, D. Garray 

 

ANOMALY DETECTION IN INJECTION MOLDING PROCESS DATA USING CLUSTER 
ANALYSIS ........................................................................................................................................................................... 76

A. Struchtrup, R. Schiffers 
 

REAL-TIME CHARACTERIZATION OF MICROCELLULAR INJECTION MOLDING VIA 
ULTRASONIC TECHNOLOGY....................................................................................................................................... 81

P. Zhao, Y. Zhao, H. Kharbas, J. Zhang, T. Wu, J. Fu, L.-S. Turng 
 

APPLICATION OF TRANSFER LEARNING OF CAE TO THE TRAINING OF NEURAL 
NETWORKS OF DIFFERENT INJECTION PRODUCTS............................................................................................ 86

W.-R. Jong, Y.-M. Huang 
 

SIMULATION OF FLOW THROUGH AN INJECTION MOLDING MACHINE NON-RETURN 
VALVE; INFLUENCE OF MATERIAL PARAMETERS.............................................................................................. 93

R. Fechter, L. Liang, M. Fischer, I. Kuhnert 
 

NOVEL V/P TRANSFER ACTUATION METHOD AND INJECTION MOLDING STRATEGY 
AND THEIR COMPARISON TO TRADITIONAL METHODS ................................................................................... 99

B. Johnson, N. Johnson 
 

SIMULATION AND TESTING OF A HEAT PIPE TEMPERED INJECTION-MOLD-MOLD VS. 
CONVENTIONAL WATER-BASED COOLING.......................................................................................................... 106

S. Kartelmeyer, M. Huttemann, E. Moritzer, C. Jaroschek 
 

INJECTION MOLDING PROCESSING OF BIO-BASED & BIO-FILLED RESINS............................................... 111
B. Jones, J. Dworshak 

 

EFFECT OF COOLING TIME, PACKING PRESSURE, AND ANTISTICTION COATING ON 
REPLICATION OF MICRO MOLDED SUBSTRATES .............................................................................................. 115

A. Rajhi, A. Duhduh, A. Kundu, J. Coulter 
 

INVESTIGATION ON GAS-ASSISTED INJECTION MOLDING (GAIM) FOR IMPROVING 
METAL INJECTION MOLDING (MIM) MOLDED QUALITY AND PROPERTIES ............................................ 120

S.-C. Chen, T.-H. Wei, M.-H. Yang, P.-L. Tsai, M.-C. Chiu 
 



INJECTION MOLDING AND INJECTION COMPRESSION MOLDING OF ULTRA-HIGH 
MOLECULAR WEIGHT POLYETHYLENE: MINIMIZED THERMAL DEGRADATION AND 
DELAMINATION LAYER FORMATION .................................................................................................................... 126

G. Yilmaz, T. Ellingham, L.-S. Turng 
 

A NEW VERSATILE MASTERBATCH ADDITIVE FOR POLYPROPYLENE COMPOUNDS........................... 131
D. Calimente, M. Geck, O. Fuhrmann, P. Stinglhammer, A. Weissenbacher 

 

INVESTIGATION OF THE IN-FLOW EFFECT ON WELD LINES IN INJECTION MOLDING OF 
GLASS FIBER REINFORCED POLYPROPYLENE ................................................................................................... 136

A. Scantamburlo, M. Sorgato, L. Gazzola, G. Lucchetta 
 

OPEN CELL FOAMS – AN EMERGING, LOW-COST BACTERIA ADHESIVE SURFACE FOR 
ENERGY AND ENVIRONMENTAL APPLICATIONS............................................................................................... 141

P. Cherukupally, L. Fiddles, C. Park, A. Bilton 
 

EMBEDDING INTELLIGENCE INTO SMART TUPPERWARE BRINGS INTERNET OF 
THINGS HOME ................................................................................................................................................................ 145

S. Eom, R. Voyles, D. Kusuma 
 

DESIGNER POLYMERS: ADDITIVE MANUFACTURING OF SMART MATERIALS AS A 
COMPLEMENT TO INJECTION MOLDING ............................................................................................................. 151

M. Ayad, N. Aghamohammadi, R. Nawrocki, R. Voyles 
 

MECHANICAL PROPERTIES OF EXTRUDED POLYPROPYLENE FOAMS...................................................... 156
K. McLoughlin 

 

CRYSTALLIZATION AND ELASTICITY BEHAVIOR OF POLY(ETHER-BLOCK-AMIDE) 
(PEBAX®) FOAMS MANUFACTURED BY HIGH-PRESSURE FOAM INJECTION MOLDING 
WITH MOLD-OPENING UNDER N2 ............................................................................................................................ 164

R. Li, C. Zhao, C. Cocquet, J. Lee, J. Deng, B. Zhao 
 

SOLUBILITY AND DIFFUSIVITY OF BLOWING AGENTS IN TPU AND THE EFFECT ON 
CELL NUCLEATION IN FOAMING ............................................................................................................................ 178

R. Li, J. Lee, C. Wang, C. Park 
 

PLASTIC PART DESIGN AT SHURE INCORPORATED—GETTING IT RIGHT THE FIRST 
TIME .................................................................................................................................................................................. 189

A. McGovern, C. Knipstein 
 

IN-SITU VISUALIZATION OF CRYSTAL NUCLEATION AND GROWTH BEHAVIORS OF 
POLYPROPYLENE (PP) UNDER HIGH PRESSURE CO2......................................................................................... 190

S. Diez, C. Park, P. Lee 
 

ENGINEERED MICROFIBERS WITH ENHANCED FOAMABILITY OF LINEAR POLYMER........................ 195
E. Kim, P. Lee 

 

CAVITY PRESSURE MEASUREMENT DURING INJECTION MOLDING VIA ULTRASONIC 
TECHNOLOGY ................................................................................................................................................................ 200

P. Zhao, J. Zhang, Y. Zhao, J. Huang, N. Xia, J. Fu 
 

INVESTIGATING THE EFFECTS OF DYNAMIC MELT MANIPULATION ON PLA 
CRYSTALLIZATION DURING THE INJECTION MOLDING PROCESS ............................................................. 205

I. Jaafar, J. Knowlton, K. Anderson, R. Pearson, S. Jedlicka, J. Coulter 
 

THE NOVEL SILVER BASED ANTIMICROBIAL FOR PLASTICS ....................................................................... 210
L. Simoes, D. Minozzi, R. Santos, E. Longo 

 

INFLUENCES OF PROCESS PARAMETERS ON PENETRATION IN A HYBRID SINGLE SHOT 
MANUFACTURING OF CARBON FIBER/EPOXY-POLYPROPYLENE STRUCTURE ...................................... 215

H. Kazan, S. Farahani, S. Pilla 
 

AUTOMOTIVE LIGHTWEIGHTING VIA SUPERCRITICAL FOAM INJECTION MOLDING OF 
THERMOPLASTIC OLEFIN.......................................................................................................................................... 221

S. Pradeep, T. Zheng, V. Yerra, S. Pilla 
 

CASE STUDY: SYNERGY OF INDUSTRIAL DESIGN AND PLASTICS ENGINEERING 
APPLIED TO THE DESIGN OF A HYPERSPECTRAL IMAGING CAMERA ....................................................... 226

M. Paloian 
 

HYBRID PROCESS OF FORMING-INJECTION MOLDING – INVESTIGATION OF POLYMER 
MELT BEHAVIOR ON THE FINAL INJECTED PART............................................................................................. 231

S. Farahani, T. Zheng, S. Pilla 
 

FLOW PROPERTIES OF CO2-LOADED BIOPLASTICS IN MICRO INJECTION MOLDING .......................... 239
C. Hopmann, M. Rieck 

 

DEVELOPMENT OF A TEMPERATURE DISPLACEMENT LAW FOR VISCOSITY 
FLUCTUATIONS INTEGRATED INTO THE CONTROL SETUP OF THE INJECTION 
MOLDING PROCESS ...................................................................................................................................................... 244

C. Hopmann, H. Dornebusch, J. Heinisch, J.-M. Werner 
 



POLYESTER FIBERS AND THEIR MASS COLORATION FOR AUTOMOTIVE APPLICATIONS ................. 250
F. Wang 

 

EVALUATION OF METHODOLIGIES UTILIZED TO DETERMINE THE IDEAL FILL SPEED 
FOR AN INJECTION MOLDING PROCESS ............................................................................................................... 256

D. Hoffman 
 

THE INFLUENCE OF FIBER LENGTH AND FIBER ORIENTATION ON THE IMPACT 
BAHAVIOUR OF POLYPROPYLENE.......................................................................................................................... 264

M. Ersch, C. Hopmann 
 

AN OVERVIEW OF KEY MATERIAL DEVELOPMENTS IN ENGINEERED POLYOLEFINS 
FOR AUTOMOTIVE APPLICATIONS ......................................................................................................................... 270

M. Balow 
 

MECHANICAL ACTUATION IN POLYMERIC BILAYERS .................................................................................... 281
L. Maynard, C. Wisinger, J. Barone 

 

MICRO INJECTION MOLDING HYDROPHOBIC AND HYDROPHILIC 3D SURFACES ................................. 286
D. Bibber 

 

EXTREMELY LOW EMISSION THERMOPLASTIC MATERIALS FOR AUTOMOTIVE 
INTERIOR PARTS ........................................................................................................................................................... 287

S. Kim, A. Johnson, K. Guo, C. McGrady, X. Zhao 
 

MOISTURE ABSORPTION MODELS FOR NYLON 66 INJECTION MOLDED PARTS ..................................... 292
R. Ayotte, C. Lee 

 

HAVE PLASTIC SURFACES BEEN ENHANCED? .................................................................................................... 293
R. Ryntz 

 

ELASTIC ADHESIVE CONTACT OF ROUGH SURFACES NON-DIMENSIONAL 
PARAMETERS ................................................................................................................................................................. 294

H. Radhakrishnan, S. Akarapu 
 

PREPARATION OF MALEATED THERMOPLASTIC STARCH (MTPS) AND MTPS-G-PETG 
(GLYCOL MODIFIED PET) GRAFT COPOLYMER VIA REACTIVE EXTRUSION .......................................... 295

A. Kulkarni, R. Narayan 
 

MORPHOLOGY DEVELOPMENT IN LLDPE STRETCH FILMS PREPARED WITH 
DIFFERENT CAST FILM PROCESS PARAMETERS ............................................................................................... 300

H. Bayazian, A. Yadegari, V. Schoppner 
 

NEW APPROACHES FOR EQUALIZING THE GRANULATE SIZE AND BULK DENSITY IN 
MECHANICAL RECYCLING USING HEURISTIC APPROACHES BASED ON SPECIFIC DATA 
ANALYSES........................................................................................................................................................................ 303

M. Aigner, L. Kammerer, F. Schieder, G. Kronberger 
 

DEVELOPMENT OF FOAM EXTRUSION FOR FREE FLOWING PHENOLIC MOLDING 
COMPOUNDS ................................................................................................................................................................... 310

D. Methe, M. Gehde 
 

DESIGNING SUCCESSFUL PRODUCTS WITH PLASTICS: FUNDAMENTALS OF PLASTIC 
PART DESIGN .................................................................................................................................................................. 315

M. MacLean-Blevins 
 

PLASTIC DESIGN PITFALLS ....................................................................................................................................... 316
P. Tres 

 

STEPPED ISOTHERMAL METHOD AND STRESS RATE ACCELERATED CREEP RUPTURE 
TESTS FOR EFFICIENT FREEP INVESTIGATION OF ENGINEERING THERMOPLASTICS ....................... 320

G. Pilz, P. Guttmann, S. Gloggnitzer, G. Pinter 
 

FRACTURE PROPERTIES OF POLYOLEFIN RECYCLATE FORMULATIONS................................................ 325
P. Freudenthaler, J. Fischer, R. Lang 

 

PERFORMANCE ANALYSIS OF FIVE PLASTICATING SCREWS ....................................................................... 330
D. Kazmer, C. Grosskopf, D. Rondeau, V. Venoor, C. Greenfield, N. Maynard 

 

SIMULATIVE AND EXPERIMENTAL VALIDATION OF AN INVERSED COOLING CHANNEL 
DESIGN FOR INJECTION MOLDS .............................................................................................................................. 339

C. Hopmann, T. Fischer, T. Hohlweck 
 

A NEW TYPE OF ANTI-DRIPPING ADDITIVE FOR FLAME RETARDANT THERMOPLASTIC 
ELASTOMERS ................................................................................................................................................................. 345

Z. Qian 
 

AZO PIGMENTS: A HISTORICAL PERSPECTIVE ON THE DISCOVERY AND THEIR 
APPLICATION IN POLYMERS .................................................................................................................................... 346

C. Beier 
 

THE EFFECT OF LONG CHAIN BRANCHING ON THE RHEOLOGY, IMPACT AND FLAME 
PROPERTIES IN POLYCARBONATE RESINS .......................................................................................................... 347

M. Chellamuthu, S. Subramanian, H. Asthana 
 



LASER ABLATION: A COMPLIMENTARY MOLDMAKING PROCESS ............................................................. 348
M. Melonio 

 

NEW DEVELOPMENTS IN ADHESION PROMOTION USING FLAME PLASMA SURFACE 
TREATMENT-A TUTORIAL ......................................................................................................................................... 351

J. DiGiacomo 
 

SIMULATION OF ADHESIVE BOND PERFORMANCE – FROM VHB STRUCTURAL 
GLAZING TAPE TO OPTICALLY CLEAR ADHESIVES BONDING FLEXIBLE DISPLAY 
PANELS ............................................................................................................................................................................. 353

F. Salmon, S. Austin, B. Bystrom, A. Everaerts, C. Campbell 
 

PHYSICAL CORRELATION BETWEEN SCRATCH AND ABRASIVE WEAR BEHAVIORS OF 
POLYURETHANE ELASTOMERS ............................................................................................................................... 355

S. Xiao, K. Laux, H. Wang, F. Hu, H.-J. Sue 
 

ADDITIVE BLOOMING: ORIGINS, DETECTION, AND CONTROL IN POLYMER 
PROCESSING ................................................................................................................................................................... 356

R. Dillingham 
 

INJECTION MOLDING OF THINNER PARTS USING MOLD SURFACE COATINGS ...................................... 359
D. Masato, M. Sorgato, L. Piccolo, G. Lucchetta 

 

WHEN COLOR PIGMENT DEVELOPMENT MEETS FACEBOOK, ELMO AND THE EPA ............................. 364
M. Ryan 

 

INVESTIGATION ON THE MICROSTRUCTURES OF LONG FIBER AND THEIR 
INFLUENCES ON WARPAGE AND MECHANICAL PROPERTY IN INJECTION REINFORCED 
THERMOPLASTICS (FRT) PARTS .............................................................................................................................. 365

C.-T. Huang, C. Hsu, S.-J. Hwang, H.-S. Peng, C.-C. Wu, C.-I. Tu 
 

NANOPARTICLE PRODUCTION BY SOLVENT-FREE EXTRUSION EMULSIFICATION .............................. 371
T. Ivancic, M. Thompson, A. Goger, D. Lawton, J. Pawlak 

 

MOLECULAR DEPENDENCE ON RHEOLOGICAL AND MECHANICAL PROPERTIES OF 
SEBS FOR FILMS AND FIBERS.................................................................................................................................... 378

T.-Y. Shiu, Y.-F. Huang, D.-K. Sun, S.-L. Tsai 
 

CHEMICAL MODIFICATION OF POLYBUTENE-1 RESINS THROUGH REACTIVE 
PROCESSING ................................................................................................................................................................... 383

X. Zhang, C. Tzoganakis, M. Zatloukal 
 

MODELLING LASER LIGHT TRANSMISSION IN THERMOPLASTIC COMPOSITES USING 
MONTE-CARLO SIMULATION ................................................................................................................................... 387

P. Bates, G. Zak, A. Parkinson 
 

MAGNUM™ ABS: THE BENCHMARK ABS FOR EXTRUSION............................................................................. 393
M. Vreys, T. Samurkas 

 

AN ANOMALY IN THE DROP DART TESTING OF POLYETHYLENE FILM .................................................... 400
A. Lustiger, J. Furmanski 

 

POLYPROPYLENE-POLYESTER FIBER COMPOSITES: OBVIATING THE TOUGHNESS-
STIFFNESS TRADEOFF ................................................................................................................................................. 402

A. Lustiger 
 

MODELING OF A FOAMABLE MIXTURE FLOW THROUGH A HEAT EXCHANGER AND 
RELATION TO FOAM INHOMOGENEITIES ............................................................................................................ 406

V. Woodcraft, L. Dietsche, S. Costeux 
 

SOLUTIONS FOR POLYAMIDE IMPACT MODIFICATION BASED ON ETHYLENE 
COPOLYMERS AND ELASTOMERS........................................................................................................................... 412

J. Huang, S. Bawiskar, A. Osama, D. Zhang 
 

THERMOFORMING EVALUATION OF COEXTRUDED MULTILAYER EVOH/LDPE 
FILM/FOAM ..................................................................................................................................................................... 417

C. Souza, J. Feng, A. Olah, E. Baer, G. Wnek 
 

IMPROVED PERFORMANCE OF POLYURETHANE FOAM INSULATION USING INGEO 
BIOPOLYMER LINERS AND ITS IMPACT ON ENERGY EFFICIENCY OF REFRIGERATOR 
AND FREEZERS .............................................................................................................................................................. 422

N. Hossieny, O. Owusu, M. Natal, F. Diodato, S. Shrestha, A. Desjarlais 
 

INLINE SYSTEM FOR OPTICAL QUALITY ASSURANCE OF MULTI-STEP PROCESSES............................. 427
J. Wipperfurth, J. Alms, C. Hopmann 

 

BLENDING CA WITH PBS TO INCREASE THE BONDING STRENGTH IN TWO-COMPONENT 
INJECTION MOLDING .................................................................................................................................................. 433

M. Klute, J. Fuchs, H.-P. Heim 
 

LIFECYCLE ANALYSIS OF PLASTIC WASTE MANAGEMENT METHODS ..................................................... 438
W.-T. Chen, N. Gandhi, N.-H. Wang 

 



PIEZORESISTIVE POLYMER NANOCOMPOSITES AND THEIR FOAMS AS SMART SENSING 
MATERIALS ..................................................................................................................................................................... 442

L. Hoang, K. McLellan, S. Leung, Z. Zhu 
 

DEVELOPING SCRATCH-RESISTANT CLEAR COATING FOR AUTOMOTIVE BY USING 
MOLECULAR NECKLACE CROSS-LINKER ............................................................................................................ 448

S. Moon, J. Lee, J. Seo, J.-H. Seo, B.-H. Choi 
 

A COMPUTATIONAL STUDY OF NECKING AND DRAWING OF PLASTIC-RUBBER 
LAMINATES ..................................................................................................................................................................... 453

R. Ramachandran, S. Maiti, S. Velankar 
 

DEVELOPMENT OF THIN FILM SENSORS: THE INFLUENCE OF LAYER VARIATION ON 
THE MEASUREMENT QUALITY FOR INLINE MELT TEMPERATURE MEASUREMENTS ......................... 459

V. Schoppner, H. Malatyali, W. Tillmann, D. Kokalj 
 

CHARACTERIZATION OF RECYCLED POLYMER COMPOUND BY THERMAL ANALYSIS ...................... 466
Y. Zhang 

 

ALKALINE BATTERY SEPARATORS WITH HIGH ELECTROLYTE ABSORPTION AND 
LARGE SURFACE AREA FROM FORCED ASSEMBLY CO-EXTRUDED COMPOSITE TAPES .................... 469

X. Wang, J. Lin, V. Viswanath, A. Olah, E. Baer 
 

NON-ISOTHERMAL CRYSTALLIZATION KINETICS OF NOVEL NANOBLENDS PREPARED 
FROM SIMULTANEOUS IN-SITU CATIONIC POLYMERIZATION AND BIODEGRADABLE 
POLY(E-CAPROLACTONE).......................................................................................................................................... 473

S. Madbouly 
 

REDUCTION OF OVERMOLDING OF THERMOSET IN-MOLD PRODUCED HYBRID 
COMPONENTS................................................................................................................................................................. 478

T. Deringer, D. Drummer 
 

PRELIMINARY STUDY ON IMPACT EVALUATION OF RPET SAMPLES USING REACTIVE 
AND NON-REACTIVE MODIFIERS............................................................................................................................. 485

M. Michel, G. Curtzwiler, K. Vorst 
 

WHICH EXTRUDER SYSTEM FOR WHICH COMPOUNDING JOB? A RELIABLE AND FIELD-
TESTED METHODOLOGY............................................................................................................................................ 489

H.-U. Siegenthaler 
 

POLY(TRIMETHYLENE TEREPHTHALATE) TOUGHENED WITH BIOBASED-RUBBER: 
MORPHOLOGICAL, MECHANICAL, AND BLEND CHARACTERISTICS.......................................................... 494

M. Snowdon, A. Mohanty, M. Misra 
 

STUDY ON COMPATIBILIZATION OF MULTICOMONENT COMPOSITES THROUGH A 
TRANSITIONING PHASE .............................................................................................................................................. 498

J. Koh, X. Zhang, C. He 
 

AIR-COUPLED ULTRASONIC INSPECTION OF THERMOPLASTIC CFRP TAPES, A 
PROBABILITY OF DETECTION ANALYSIS ............................................................................................................. 503

W. Essig, M. Kreutzbruck 
 

PERSPECTIVES ON BATTERY DESIGN FROM FAILURE ANALYSIS: PRODUCT 
DEVELOPMENT OBJECTIVES WHEN FAILURE CAN BE A CHARRING EVENT........................................... 508

S. Kreuzer 
 

PROCESS MONITORING OF INDUCTION-BASED ADHESIVELY BONDED LAP-JOINTS ............................ 509
R. Palanisamy, S. Vattahurvalappil, O. Karpenko, Y. Deng, M. Haq 

 

STATISTICAL MODELING OF THE SQUEAK NOISE OCCURRENCE OF NATURAL RUBBER .................. 513
B. Kang, B.-H. Choi, C. Choi, D.-U. Sung 

 

COMPARISON OF THE CONVENTIONAL AND THE DISPERSE MELTING MODEL 
REGARDING DIFFERENT PROCESS PARAMETERS............................................................................................. 517

V. Schoppner, M. Dorner 
 

AEROBIC BIODEGRADATION OF BIOPLASTICS UNDER DIFFERENT ENVIRONMENTAL 
CONDITIONS ................................................................................................................................................................... 525

E. Cisneros-Lopez, M. Misra, A. Mohanty 
 

MECHANICAL CHARACTERIZATION AND EFFECT OF WATER ABSOPRTION ON 
PLA/CARBON FIBER COMPOSITES IN INJECTION MOLDING ......................................................................... 530

M. Lingam, G. Guo, J. Yoo, V. Finkenstadt 
 

EFFECTS OF COUPLING AGENT ON THE PROPERTIES OF HYBRID COMPOSITES VIA 
DIRECT INJECTION MOLDING .................................................................................................................................. 535

G. Guo, S. Chou, V. Finkenstadt 
 

INFLUENCE OF PARTICLE NETWORK FORMATION IN A POLY (LACTIC ACID)/CALCIUM 
CARBONATE NANOCOMPOSITE ON MECHANICAL PROPERTIES ................................................................. 540

J. Hong, J. Lee, K. Ahn 
 



NATURAL FIBER REINFORCED TECHNICAL (BIO-)COMPOSITES MODIFIED WITH 
HALOGEN-FREE FLAME RETARDANTS ................................................................................................................. 544

N. Gemmeke, J. Fuchs, H.-P. Heim 
 

NOVEL BIOBASED POLY(BUTYLENE TEREPHTHALATE) FOR BIOCOMPOSITES USES .......................... 548
B. Chang, A. Mohanty, M. Misra 

 

AN INJECTION MOLDABLE ULTRA-HIGH MOLECULAR WEIGHT POLYETHYLENE FOR 
MEDICAL APPLICATIONS ........................................................................................................................................... 552

F. Blumoer, C. Cano, C. Schmid, A. Verrocchi, J. Haley, R. Walkenhorst 
 

EVALUATING RESIDUAL STRESSES IN BONDED LAP JOINTS THROUGH EXPERIMENTS 
AND NUMERICAL MODELING ................................................................................................................................... 556

S. Hassan, S. Vattathurvalappil, R. Palanisamy, M. Haq 
 

SCALABLE PRODUCTION OF “Z” ALIGNED ULTRA-SENSITIVE, TRANSPARENT AND 
FLEXIBLE PIEZOELECTRIC PRESSURE SENSORS AND LOUDSPEAKERS.................................................... 561

A. Yildirim, R. Rahimi, S. Es-Haghi, M. Cakmak 
 

ADVANCED ADDITIVE MANUFACTURING OF FUNCTIONALLY GRADIENT MULTI 
MATERIAL POLYMER COMPONENTS WITH SINGLE EXTRUSION HEAD: MELT 
RHEOLOGY ANALYSIS................................................................................................................................................. 565

A. Duhduh, H. Noor, A. Kundu, J. Coulter 
 

INTELLIGENT INDUSTRIAL AUTOMATION: USING YOUR PROCESS DATA TO SOLVE 
QUALITY, DOWNTIME, AND PRODUCTION PROBLEMS.................................................................................... 571

W. Sundblad 
 

NON-HALOGENATED FLAME RETARDANT THERMOPLASTIC MATERIALS FOR 
AUTOMOTIVE ELECTRICAL AND ELECTRONIC COMPONENTS.................................................................... 573

D. Spritzer 
 

THE EFFECT OF BOUNDARY CONDITIONS, MATERIAL PARAMETERS, AND 
ROTATIONAL FLOW ON CENTER LAYER THICKNESS AND STABILITY IN TRI-LAYER 
ANNULAR FLOW ............................................................................................................................................................ 574

T. Schneider, J. Maia 
 

RHEOLOGICAL CHARACTERIZATION OF PLASTIC MATERIALS IN SYNTHESIS, 
PROCESSING, AND USAGE .......................................................................................................................................... 578

G. Kamykowski 
 

EFFECT OF PEROXIDE LOADINGS ON THE RHEOLOGICAL BEHAVIOR OF PLA TERNARY 
BLENDS ............................................................................................................................................................................. 579

F. Wu, M. Misra, A. Mohanty 
 

A STUDY OF MELT TEMPERATURE OF A LAB-SCALE BLOWN FILM LINE AND EFFECT 
OF MELT TEMPERATURE ON THE FILM PROPERTIES ..................................................................................... 583

J. Wang, C. Thurber, D. Monaenkova, K. Olson, E. Marchbanks 
 

ONLINE FILM CASTING OF PC/MWNT COMPOSITES USING ULTRASOUND ASSISTED 
TWIN SCREW EXTRUDER ........................................................................................................................................... 591

X. Gao, A. Isayev 
 

EFFECTS OF ELECTROACTIVE CRYSTAL PHASES AND POROUS STRUCTURE ON 
TRIBOELECTRICATION OF POLY(VINYLIDENE FLUORIDE) .......................................................................... 599

H. Abdoli, M. Timpano, S. Leung 
 

GOING, GOING, GONE - REMOVING BURRS & FLASH FROM PLASTIC PARTS WITH DRY 
ICE ...................................................................................................................................................................................... 605

S. Wilson 
 

HISTORY OF COLOUR IN PLASTICS ........................................................................................................................ 610
L. Gibbons, H. Skelton 

 

FAILURE ANALYSIS OF AUTOMOTIVE AIR CONDITIONING CONNECTORS .............................................. 617
J. Jansen 

 

APPLICATIONS OF POLYAMIDE-BASED THERMOPLASTIC ELASTOMERS IN MEDICAL 
DEVICES: FROM FUNDAMENTALS TO ENGINEERING ...................................................................................... 624

X. Guo 
 

EVALUATING THE APPEARANCE OF PLASTIC PARTS - A SIMPLE METHOD FOR 
ENSURING A CONSISTENT LOOK AND FEEL ........................................................................................................ 625

E. Larson 
 

LONG-TERM ANALYSIS OF SURFACE COATINGS FOR THEIR WEAR RESISTANCE IN THE 
INJECTION MOLDING PROCESS ............................................................................................................................... 630

E. Moritzer, C. Schilp 
 

REACTION INJECTION MOLDING OF POLYURETHANE MEDICAL DEVICE COMPONENTS ................. 635
I. Pierson, A. Padsalgikar 

 



INFLUENCE OF POLYOLEFIN CROSS-CONTAMINATION ON THE SLOW CRACK GROWTH 
RESISTANCE OF POLYETHYLENE PIPE GRADE .................................................................................................. 641

A. Frank, I. Berger, M. Messiha, G. Pinter 
 

METALLURGICAL COMPARISON BETWEEN THE TWO MAIN TYPES OF ADDITIVE 
MANUFACTURING METHODS USED TO PRODUCE CONFORMALLY COOLED PLASTIC 
INJECTION MOLDING DIES ........................................................................................................................................ 647

N. Hubele, J. Allenstein 
 

DIRECT AND CONVERSE PIEZOELECTRIC BEHAVIOR OF THREE-DIMENSIONALLY 
PRINTED POLYMER WITHOUT FILLER OR POLING, WITH RELEVANCE TO 
MONITORING AND ACTUATION ............................................................................................................................... 657

P. Chakraborty, C. Zhou, D. Chung 
 

LOW EMISSION, UV STABILIZED LASERMARKABLE POM FOR AUTOMOTIVE 
INTERIORS....................................................................................................................................................................... 663

B. Mulholland 
 

RECYCLED CELLULOSE POLYPROPYLENE COMPOSITE FEEDSTOCKS FOR POLYMER 
ADDITIVE MANUFACTURING .................................................................................................................................... 668

N. Zander, J. Park, Z. Boelter, M. Gillan 
 

CONTRIBUTION OF FLOW INSTABILITY TO TIGER STRIPES OF POLYPROPYLENE 
COPOLYMERS................................................................................................................................................................. 673

T. Li 
 

SIMULATION-BASED OPTIMIZATION OF ADVANCED MIXING ELEMENTS ON SINGLE 
SREW EXTRUDERS ........................................................................................................................................................ 679

E. Moritzer, M. Wittke 
 

A NEW FLOW-ORIENTATION COUPLING ANALYSIS IN INJECTION MOLDING 
SIMULATION OF FIBER COMPOSITES .................................................................................................................... 685

H.-C. Tseng, A. Favaloro 
 

COMPUTER-AIDED ENGINEERING APPROACH TO COMPOSITE MANUFACTURING 
SOLUTIONS OF RESIN TRANSFER MOLDING PROCESS .................................................................................... 690

H.-H. Chang, H. Yang, C.-C. Hsu 
 

OPTIMIZING PROCESS CONDITION OF PU CHEMICAL FOAMING: VALIDATION OF 
MATERIAL PROPERTIES FOR NUMERICAL SIMULATION ............................................................................... 695

C.-W. Wang, L.-Y. Chang, S.-P. Sun, C.-C. Hsu, C.-H. Hsu, R.-Y. Chang 
 

DEVELOPMENT OF POLYPROPYLENE NANOCOMPOSITES REINFORCED WITH 
CELLULOSE FILAMENTS ............................................................................................................................................ 702

J. Genoyer, N. Demarquette, H. Lentzakis, A. Diallo 
 

CHARACTERIZATION OF POLYOLEFIN RECYCLATES SOURCED FROM AN INFORMAL 
WASTE PICKER COMMUNITY IN KENYA............................................................................................................... 706

M. Gall, C. de Oliveira, R. Lang 
 

RHEOLOGICAL MATERIAL CHARACTERIZATION WITHIN THE INJECTION MOLDING 
PROCESS........................................................................................................................................................................... 710

A. Geyer, C. Bonten 
 

WET COMPOUNDING OF CELLULOSE NANOCRYSTALS INTO POLYLACTIC ACID FOR 
PACKAGING APPLICATIONS ..................................................................................................................................... 715

R. Sabo, N. Stark, L. Wei, L. Matuana 
 

IMPACT TESTING AND MODELING OF 3D PRINTED MATERIALS ................................................................. 722
S. Teller, M. Oliver, J. Bergstrom 

 

NYLON AND POLYOLEFIN BASED CARBONACEOUS BIOCOMPOSITES....................................................... 723
A. Codou, M. Misra, A. Mohanty 

 

FABRICATION AND CHARACTERIZATION OF 3-D POROUS HYDROXYAPATITE (HA)-
MODIFIED POLYURETHANT (PU) SCAFFOLD FOR TISSUE ENGINEERING ................................................. 727

Z. Zheng, Z. Cui, Q. Wang 
 

FLEXIL – A NOVEL SOFT TOUCH THERMOPLASTIC ELASTOMER ............................................................... 731
Y.-H. Yang 

 

HIGHLY-FILLED POLYMERIC SYSTEMS FOR SHEET EXTRUSION................................................................ 734
S. Deshmukh, S. Burbine, E. Keaney, S. Banerjee, A. Panwar, J. Mead, C. Barry 

 

HIGH SPEED MULTI-SCREW EXTRUSION OF HIGHLY-FILLED POLYMER COMPOSITES...................... 739
M. Albareeki, S. Driscoll, C. Barry 

 

PROCESS-TECHNICAL EXAMINATION AND ANALYSIS OF COILED FILAMENT MATS 
BASED ON PRODUCTION ACCORDING TO FITZER............................................................................................. 745

E. Moritzer, T. Westhues 
 



THE EFFECT OF HYGROTHERMAL EXPOSURE ON THE THERMAL CONDUCTIVITY AND 
DENSITY OF NANOCELLULOSE BASED FOAMS................................................................................................... 753

W. LaMarche, N. Aliheidari, A. Ameli, P. Wang, X. Zhang 
 

PREVENTING DISCOLORATION IN THERMOPLASTIC POLYURETHANES.................................................. 758
T. Finnegan 

 

A MULTI FACETED APPROACH TO EXTENDING FOOD .................................................................................... 764
W. Royce 

 

POLYHYDROXYALKANOATE (PHA) BASED SUSTAINABLE NANOCOMPOSITES WITH 
IMPROVED MECHANICAL AND BARRIER PROPERTIES FOR PACKAGING APPLICATIONS ................. 765

A. Pal, F. Wu, M. Misra, A. Mohanty 
 

ENERGY SAVING STRATEGIES FOR PLASTICS INJECTION MOLDING: LUBRICATION.......................... 770
A. McMurtrey 

 

STRAIN-HARDENING BEHAVIOR IN TRANSIENT ELONGATIONAL VISCOSITY FOR PP 
CONTAINING LDPE ....................................................................................................................................................... 773

M. Yamaguchi, Y. Fujii, P. Phulkerd 
 

TWO-TIERED APPROACH TO EXTENDING FOOD LIFE ..................................................................................... 778
W. Royce 

 

A COMPARISON BETWEEN TWO GROUND TIRE RUBBER SURFACE TREATMENTS TO 
PRODUCE COMPOUNDS BASED ON LINEAR LOW DENSITY POLYETHYLENE VIA 
ROTATIONAL MOLDING ............................................................................................................................................. 783

Y. Dou, D. Rodrigue 
 

THE IMPORTANCE OF CHEMICAL STABILIZATION IN RECYCLED MATERIAL FOR 
CORRUGATED AND CONDUIT POLYOLEFIN PIPES ............................................................................................ 788

I. Query, R. Sherman Jr. 
 

A NOVEL SMALL-DIAMETER EGGSHELL MEMBRANE/TPU DOUBLE-LAYERED 
VASCULAR SCAFFOLD WITH WAVY STRUCTURE.............................................................................................. 794

S.-J. Yan, Q. Li, L.-S. Turng 
 

METHOD TO UTILIZE ALIGNED CARBON-FIBER PREPREG TRIM SCRAP FOR 
STRUCTURAL APPLICATIONS ................................................................................................................................... 799

A. Chaudhary, X. Sun, J. Reese, J. Dahl 
 

DIFFERENCES AND SIMILARITIES IN FATIGUE FAILURE MECHANISMS OF PA12 PIPE 
GRADES COMPARED TO MODERN PE PIPE GRADES ......................................................................................... 806

M. Messiha, A. Frank, I. Berger, J. Heimink, H. van Laak, G. Pinter, F. Arbeiter 
 

PROCESSING OF POLY(LACTIC ACID) BLOWN FILMS WITH FOOD GRADE CHAIN 
EXTENDERS FOR PACKAGING APPLICATIONS ................................................................................................... 814

S. Karkhannis, L. Matuana 
 

ADDRESSING 'COST' RIGHT AT THE DESIGN STAGE – HOW DESIGN ENGINEERS NEED 
TO TAKE CHARGE......................................................................................................................................................... 820

V. Bhargava 
 

ON THE USE OF SILICA NANOPARTICLES ON SLS PROCESSED POLYAMIDE-11 ...................................... 821
G. Esposito, R. Pearson 

 

EVALUATION OF NOVEL SWITCH TO DETECT THE MELT FLOW FRONT IN INJECTION 
MOLDING ......................................................................................................................................................................... 825

B. Johnson, S. Johnson, N. Johnson 

 
VOLUME 2 

 
AN EXPERIMENTAL VALIDATION OF A HEURISTIC MELT-CONVEYING MODEL FOR 
SINGLE-SCREW EXTRUDERS ..................................................................................................................................... 829

C. Marschik, W. Roland, B. Löw-Baselli, J. Miethlinger 
 

MODELLING OF THE MECHANICAL PROPERTIES OF MEDIUM SATURATED SHORT 
FIBER-REINFORCED POLYCARBONATE................................................................................................................ 837

S. Koch, S. Verwaayen, C. Hopmann 
 

MIXING STUDY ON DIFFERENT PINEAPPLE MIXER DESIGNS – SIMULATION RESULTS 1 .................... 843
W. Roland, C. Marschik, J. Miethlinger, C. Chung 

 

ROLE OF POLYAMIDE 6 AS THE ANTISHRINKAGE AGENT IN PA 6/PEBAX BLENDS ............................... 851
Y.-M. Huang, S.-K. Yeh 

 

MECHANICAL FAILURE IN AGRICULTURAL SILO BAGS ................................................................................. 855
A. Garg, P. Valavala, A. Lokhande, E. Ruiz, S. Ma, G. Raimondi 

 

VISCOELASTIC FLOW SIMULATION OF JET BUCKLING IN INJECTION MOLDING ................................. 864
Y.-J. Chang, R.-J. Jhang, H.-S. Chiu, R.-Y. Chang 

 



NANO-FIBRILLATED PA6-BASED COMPOSITES: THE EFFECT OF NANOFIBERS ON 
CRYSTALLIZATION BEHAVIOUR AND MECHANICAL PROPERTIES ............................................................ 869

M. Mahmud, V. Shaayegan, I. Soltani, P. Lee, C. Park 
 

A COMPOSITION-MORPHOLOGY MAPPING OF FUMED SILICA FILLED POLYMER 
BLENDS ............................................................................................................................................................................. 870

D. Amoabeng, B. Young, A. Tempalski, B. Binks, S. Velankar 
 

THERMAL PROPERTIES OF CARBON FIBER REINFORCED POLYAMIDE 66 COMPOSITES 
THROUGHOUT THE DIRECT LONG-FIBER REINFORCED THERMOPLASTICS PROCESS ....................... 874

M. Yang, T. Kuboki, J. Wood, V. Ugresic 
 

EFFECT OF NANOCLAY ON DIMENSIONAL STABILITY OF BIOCARBON-FILLED 
POLYAMIDE 6 BIOCOMPOSITES............................................................................................................................... 880

M. Abdelwahab, A. Codou, A. Anstey, M. Misra, A. Mohanty 
 

IMPORTANCE OF WHOLE PACKAGE BARRIER ANALYSIS TOWARD OPTIMIZING 
PACKAGE DESIGN ......................................................................................................................................................... 883

M. Kragness 
 

MULTI-RELAXATION TEST TO CHARACTERIZE PE PIPE PERFORMANCE ................................................ 885
N. Tan, P.-Y. Jar 

 

EFFECTS OF CELLULOSE NANOFIBER CONTENT ON OPTICAL, VISCOELASTIC, AND 
THERMAL PROPERTIES OF CELLULOSE NANOFIBER REINFORCED POLY(METHYL 
METHACRYLATE) ......................................................................................................................................................... 891

T. Bennett, T. Kuboki, M. Sain 
 

EFFECT OF LONG CHAIN BRANCHING ON THE RHEOLOGY AND FLAME PROPERTIES IN 
POLYCARBONATE RESINS ......................................................................................................................................... 896

M. Chellamuthu, S. Subramanian, H. Asthana 
 

EFFECT OF LONG CHAIN BRANCHING ON THE RHEOLOGY AND FLAME PROPERTIES IN 
POLYCARBONATE RESINS ......................................................................................................................................... 901

M. Chellamuthu, S. Subramanian, H. Asthana 
 

PHENOLIC FOAMS WITH THE RE-ENTRANT POROUS STRUCTURE: FABRICATION, 
STRUCTURE AND PROPERTIES................................................................................................................................. 906

Z. Liu, X. Wang, C. Zeng 
 

TROUBLESHOOTING A RATE LIMITATION AT THE ENTRY OF A BARRIER MELTING 
SECTION OF A SINGLE-SCREW EXTRUDER .......................................................................................................... 913

A. Dutta, M. Spalding, X. Sun, R. Pratt, T. Womer, N. Uzelac 
 

FLOW BEHAVIOR AND POLYMER-PARTICLE-INTERACTION IN HIGHLY FILLED 
POLYLACTIDES.............................................................................................................................................................. 920

J. Benz, C. Bonten 
 

MOLECULAR AND MORPHOLOGICAL PARAMETERS GOVERNING YIELD BEHAVIOR OF 
POLYETHYLENE PIPE MATERIALS ......................................................................................................................... 925

A. Buryak, A. Hartl, R. Lang 
 

CHALLENGE TO PREPARE FOR FLAME-RETARDANT POLYPROPYLENE FOAM BOARDS.................... 929
D. Wang, X. Yu, W. Zhu, Z. Yao, X. Jiang, K. Liu 

 

COPOLYESTER ELASTOMERS FOR AUTOMOTIVE APPLICATIONS WITH FOCUS ON CVJ 
BOOTS ............................................................................................................................................................................... 933

D. Grechi, K. Markgaf 
 

HEAT TREATED BAMBOO FIBER FOR SUSTAINABLE POLYMER BLENDS ................................................. 938
C. Covelli, A. Langhorst, J. Burkholder, A. Kiziltas, D. ielewski, D. Grewell 

 

STUDY INTO THE BENEFITS OF USING INCROSLIP™ COMPARED TO TRADITIONAL SLIP 
ADDITIVES ....................................................................................................................................................................... 944

N. Ly 
 

CROSSHATCH TAPE-ADHESION TEST FOR MULTILAYER FILMS USING SCRATCH 
MACHINE ......................................................................................................................................................................... 947

K. Noh, H. Pham, H.-J. Sue 
 

INCREASED FOOD SHELF-LIFE IN RETAIL DISPLAY CASES USING SUSTAINABLY 
SOURCED FILTERING TECHNOLOGIES ................................................................................................................. 960

G. Curtzwiler, K. Vorst 
 

CURE AND MECHANICAL PROPERTIES OF FILLED, ZNO-FREE, SULFUR-CURED 
ISOPRENE RUBBER ....................................................................................................................................................... 967

B. DeButts, J. Barone 
 

DETERMINATION OF DELAMINATION STRENGTH IN SEMI-RIGID POLYMERIC 
LAMINATES ..................................................................................................................................................................... 973

S. Du, G. Molero, M. Hossain, H.-J. Sue 
 



DEVELOPMENT OF MULTIFUNCTIONAL COMPOSITES FOR SPACE RADIATION 
SHIELDING APPLICATIONS........................................................................................................................................ 983

S. Winroth, C. Scott, H. Ishida 
 

INVESTIGATING THE EFFECT OF TEMPERATURE AND FREQUENCY ON DIELECTRIC 
PROPERTIES OF POLYVINYLIDENE FLUORIDE (PVDF) FOR ITS APPLICATION IN A SKIN 
TEMPERATURE SENSOR ............................................................................................................................................. 988

D. Schmidt, A. Mahapatro, B. Loflin, K. Cluff 
 

DIRECT JOINING OF POLYTETRAFLUOROETHYLENE AND POLYAMIDE TO STEEL VIA 
USE OF SURFACE TREATMENT................................................................................................................................. 993

M. Marcus, D. Shipley, A. Moghaddas, G. Ritter 
 

USING SECONDARY AIR COOLING IN BLOWN FILM EXTRUSION: CONCEPT DESIGN AND 
EXPERIMENTAL STUDY ............................................................................................................................................ 1000

C. Dohm, J. Wortberg, R. Schiffers 
 

EFFECTS OF POST-MIXING TIME AND DISPENSING METHOD ON THE DUAL 
CURABILITY OF A TWO-PART ACRYLATE-EPOXY HYBRID ADHESIVE SYSTEM................................... 1005

X. Guo 
 

DUAL-MODE VISCOELASTICITY FOR POLYMER MELTS ............................................................................... 1011
D. Yao 

 

EFFECT OF FIBER PRETREATMENT ON MECHANICAL PROPERTIES OF AGAVE FIBER 
(AF)-POLYPROPYLENE (PP) BIOCOMPOSITES ................................................................................................... 1016

C. Annandarajah, S. Bicknell, D. Grewell, R. Montazami 
 

EVALUATING HEALING BEHAVIOR OF THERMOPLASTIC ADHESIVE BONDED JOINTS 
SUBJECTED TO TRANSVERSE IMPACT LOADS.................................................................................................. 1021

S. Vattathurvalappil, M. Haq 
 

EVALUATION BY ON-LINE FTIR OF THE KINETICS OF PP/PA6 BLEND 
COMPATIBILIZATION WITH PP-G-MAH DURING EXTRUSION ..................................................................... 1025

L. Barros Jr., J. Maia 
 

EXPERIMENTAL SETUP DESIGN FOR PROCESSING FUNCTIONALLY GRADED 
CELLULAR COMPOSITES IN RAPID ROTATIONAL FOAM MOLDING ......................................................... 1031

I. Raktim, R. Pop-Iliev 
 

HOW ARE THE WORLD’S LARGEST FAST MOVING CONSUMER GOODS COMPANIES 
PURSUING SUSTAINABLE PLASTIC PACKAGING PRACTICES? .................................................................... 1035

S. Day, P. Enahoro, M. Fuentes, M. Leovich, J. Macalister, E. Olbrink 
 

DEVELOPMENT OF A PLASTIC FRAME MOUNTED BUMPER THAT MEETS THE 
REQUIREMENTS FOR PEDESTRIAN SAFETY PERFORMANCE ...................................................................... 1084

J. Garbutt, S. Larris, K. Yip, B. Glennie, D. Job 
 

PREPARATION OF URETHANE ACRYLATE MIXTURE AND THEIR VARIOUS PROPERTIES 
FOR DLP-SLA TYPE 3D PRINTER............................................................................................................................. 1087

S. Han, B.-J. Kim 
 

INVESTIGATION ON THE PRE-BREAKDOWN ELECTRICALLY INDUCED MECHANICAL 
DEFORMATION OF POLYCARBONATE MONOLITHIS FILM .......................................................................... 1091

C. Zhang, Z. Li, A. Olah, E. Baer 
 

GOVERN MODEL ON PLASTICS SUSTAINABILITY............................................................................................ 1096
H. Yu 

 

RECYCLING OF POLYETHYLENE GROCERY BAGS INTO HIGH-STRENGTH FIBERS AND 
YARNS WITHOUT USING MELT PROCESSING.................................................................................................... 1098

Q. Xu, H. Yi, X. Gao, D. Yao 
 

INFLUENCES OF PROCESS PARAMETERS ON PENETRATION IN A HYBRID SINGLE SHOT 
MANUFACTURING OF CARBON FIBER/EPOXY-POLYPROPYLENE STRUCTURE .................................... 1104

H. Kazan, S. Farahani, S. Pilla 
 

HIGH DENSITY POLYETHYLENE BLENDS FOR ADDITIVE MANUFACTURING........................................ 1105
C. Gorin, D. Dermody, S. Matteucci, J. Harris, P. Vlasak, J. Li, S. Biswas, N. Wilmot 

 

CHROMATIC EFFECTS FOR SENSITIVE PLASTICS APPLICATIONS ............................................................ 1110
A. Hollman 

 

INVESTIGATING THE EFFECTS OF DYNAMIC MELT MANIPULATION ON PLA 
CRYSTALLIZATION DURING THE INJECTION MOLDING PROCESS ........................................................... 1116

I. Jaafar, N. Knowlton, K. Anderson, P. Gao, R. Pearson, S. Jedlicka, J. Coulter 
 

INFLUENCE OF CHAIN EXTENDER ON MECHANICAL, THERMAL PROPERTIES OF 
PLA/POLY(METHYLMETHACRYLATE-CO-3TRIMETHOXYSILYL PROPYL 
METHACRYLATE) BLEND......................................................................................................................................... 1118

G. Kim, B. Jung, J. Shim, S. Hwang 
 



TAILORED POLYMER SURFACES FOR CUSTOMIZED PHARMACEUTICAL PACKAGING 
SOLUTIONS .................................................................................................................................................................... 1123

Z. Liu 
 

INNOVATIONS AND NEW TRENDS IN SPECIALTY COATINGS....................................................................... 1124
K. Kukla 

 

LUBRICATED TWO-PHASE FLOW OF RUBBER-FILLED THERMOPLASTIC MELTS 
THROUGH DIES ............................................................................................................................................................ 1125

K. Jayaraman, W. Ren, M. Ellul, J. Cheng 
 

A STUDY OF THE THERMO-OXIDATIVE DEGRADATION OF GLASS-FIBER SIZINGS AT 
COMPOSITE PROCESSING TEMPERATURES ...................................................................................................... 1126

J. Thomason, U. Nagel, L. Yang 
 

EFFECT OF POLYPROPYLENE CHAIN BRANCHING ON MELT BLOWN PROCESS 
STABILITY ..................................................................................................................................................................... 1133

M. Zatloukal, J. Drabek 
 

RHEOLOGICAL METHOD DEVELOPMENT: USING RHEOLOGICAL TOOLS TO PREDICT 
THERMOFORMABILITY ............................................................................................................................................ 1137

M. Jones, T. Hogan, J. Stanley, P. Vantol 
 

RHEOLOGY OF MOLTEN POLYOLEFIN INTERFACES: SLIP IN SHEAR, HARDENING IN 
EXTENSION.................................................................................................................................................................... 1143

A. Jordan, K. Kim, B. Lee, E. Ludtke, F. Bates, C. Macosko, O. Lhost 
 

WHY TEST INKS AND DYNE PENS CANNOT TELL THE FULL TRUTH ABOUT SURFACE 
FREE ENERGY .............................................................................................................................................................. 1147

D. Frese, T. Willers, M. Jin, A. Kasson 
 

DEVELOPMENT OF NEW SOLID CONVEYING MODEL BASED ON THE ACTUAL 
MEASUREMENT OF POLYMER PROCESSING PROPERTIES........................................................................... 1164

I. Seol, M.-H. Kim, K. Hyun, H. Kim, S. Choi 
 

THE SCREW RHEOMETER: NOVEL RHEOMETRY FOR THERMOPLASTICS AND RUBBER 
MATERIALS ................................................................................................................................................................... 1172

M.-H. Kim, K. Hyun, Y. Choi, S. Choi 
 

THE BENEFITS OF FARREL CONTINUOUS MIXING (FCM™) TECHNOLOGY IN 
PROCESSING POLYLACTIDE (PLA) COMPOUNDS ............................................................................................. 1178

P. Lahmann, N. Knowlton 
 

STRAIN HARDENING IN POLYMER MELTS, SOLUTIONS, AND GLASSES................................................... 1185
R. Larson 

 

LIFE CYCLE ASSESSMENT OF BIO-BASED EPOXIES ........................................................................................ 1186
A. Kousaalya, R. Iyer, S. Pilla 

 

EVALUATING THE EFFECT OF STRESS CONCENTRATION ON THE MECHANICAL 
PROPERTIES OF LFAM PARTS; SIMULATION AND VERIFICATION ............................................................ 1190

R. Elleithy, P. Dasappa 
 

ENVIRONMENTAL STRESS CRACKING FAILURE OF AMORPHOUS POLYMER 
MATERIALS ................................................................................................................................................................... 1194

C. Lyons, F. Ansari, R. Siskey, S. Donthu, S. MacLean 
 

POLYPROPYLENE AND ITS USE IN STRUCTURAL AUTOMOTIVE APPLICATIONS - A 
HISTORICAL VIEW...................................................................................................................................................... 1201

M. Marks 
 

UNDERSTANDING SCRATCH AND MAR BEHAVIORS OF TEXTURED POLYMER 
SURFACES THROUGH FEM MODELING ............................................................................................................... 1222

B. Patel, H.-J. Sue, M. Hossain 
 

THE EFFECTS OF MATERIAL PROPERTIS ON MICROCELLUALR INJECTION MOLDING 
SIMULATION ................................................................................................................................................................. 1229

S. Han, F. Costa 
 

MICROPALSTICS IN THE MARINE ENVIRONMENT .......................................................................................... 1235
A. Andrady 

 

MODELING FOR DAMAGE ACCUMULATION OF INJECTION MOLDING MACHINE 
COMPONENTS USING PRODUCTION PLANNING DATA FOR PREDICTIVE MAINTENANCE................. 1236

C.-L. Zhao, S. Rocker, R. Schiffers 
 

EFFECT OF SILANE FUNCTIONALIZED POLYETHYLENE STRUCTURE ON PROPERTIES 
OF MOISTURE-CROSSLINKED COMPOSITIONS AND CABLE CONSTRUCTIONS ..................................... 1241

B. Chaudhary, M. Talreja, Y. Zhang, S. Bawiskar, P. Dreux, M. Mundra, A. Ghosh-Dastidar, R. Patel, K. 
Sehanobish 

 

IMPROVEMENTS IN BLOW MOLDING RESIN VIA HYPERZONE PE TECHNOLOGY ............................... 1247
E. Day, H. Mavridis, G. Meier 

 



FLOW INDUCED BIREFRINGENCE STUDY OF VORTICES IN LDPE POLYMER MELT 
EXTRUSION ................................................................................................................................................................... 1253

M. Zatloukal, J. Musil, T. Gough, M. Martyn 
 

NANOCELLULOSE IN PLASTIC COMPOSITES FOR AUTOMOTIVE APPLICATIONS ............................... 1258
M. Mai, G. Minhas, M. Mihai 

 

NEXT GENERATION ENGINEERING THERMOPLASTICS FOR 5G SMARTPHONES ................................. 1263
F. Zhao, Y. Kim, X. Peng, J. Ding 

 

PHYSICAL AGING BEHAVIOR OF ALIPHATIC AND AROMATIC THERMOSETS OF 
VARIOUS CROSS-LINK DENSITIES CONDITIONED WITH HYDROSTATIC PRESSURES ......................... 1268

R. Ondra, A. Lesser 
 

OPTICAL 3D METROLOGY IN BIOMECHANICS TESTING APPLICATIONS ................................................ 1274
J. Bucienski 

 

POLYMER COMPOSITES BASED ON NATURAL WOOL .................................................................................... 1323
F. Alsewailem 

 

STUDY ON THE VISCOELASTICITY PROPERTIES OF THE GLASS MAT 
THERMOPLASTICS (GMT) IN COMPRESSION MOLDING SYSTEM ............................................................... 1330

C.-T. Huang, L.-J. Chen, T.-Y. Chien, S.-P. Sun, C.-W. Wang, C.-C. Hsu, D. Hsu, R.-Y. Chang 
 

CELLULOSE NANOFIBRIL REINFORCED POLYBUTYLENE SUCCINATE BIOCOMPOSITE................... 1335
H. Al-Turaif, U. Saeed 

 

THE EFFECT OF GRAPHENE NANOPLATELETS ON THE COMPLEX VISCOCITY OF HIGH 
DENSITY POLYETHYLENE ....................................................................................................................................... 1339

Y. Xu, J. Wang, Y. Ding, J. Peng 
 

REINFORCING PHENOMENA OF ELEMENTAL CARBON: THE CASE OF CARBON BLACK 
VS. BIOCARBON ........................................................................................................................................................... 1344

A. Rodriguez-Uribe, M. Snowdon, M. Misra, A. Mohanty 
 

POLYPROPYLENE-POLYESTER FIBER COMPOSITES: OBVIATING THE TOUGHNESS-
STIFFNESS TRADEOFF ............................................................................................................................................... 1349

A. Lustiger 
 

DISINFECTANT RESISTANT MATERIALS FOR MEDICAL DEVICES ............................................................. 1353
A. van Goudswaard, H. de Brouwer, M. Nandi 

 

PROCESSING AND CHARACTERIZATION OF MICROCRYSTALLINE CELLULOSE 
REINFORCED AMORPHOUS POLYAMIDE COMPOSITES ................................................................................ 1357

V. Venoor, D. Kazmer, M. Sobkowicz, J. Vera-Sorroche, J. Ratto, T. Theyson, R. Hogan 
 

INFLUENCE OF ADDITIVE TYPE AND MIXING PROTOCOL ON THE PROPERTIES OF 
LDPE-PA6-BLENDS....................................................................................................................................................... 1362

C. Burgstaller, W. Stadlbauer 
 

DRIVING INNOVATION AND MATERIAL COLLABORATION ON EXTERIOR PRODUCTS ...................... 1368
P. Spadafora 

 

PELLET HEAT TRANSFER MODEL WITH CRYSTALLIZATION KINETICS USING FINITE 
ELEMENT METHOD .................................................................................................................................................... 1382

V. Konaganti, S. Sadeghi, S. Goyal 
 

PERFORMANCE OF MINERALS IN POLYAMIDE 6 ............................................................................................. 1390
S. Kochesfahani, M. Bolourchi, P. Raut 

 

POLYCARBONATE-POLYESTER BLEND DEGRADATION BEHAVIOR ......................................................... 1396
S. Hassan 

 

PROCESSING AND MOLDING POLYMERS WITH 1.5-NANOMETER TITANATES AND 
ZIRCONATES IN PELLET FORM.............................................................................................................................. 1403

S. Monte 
 

PUNCTURE RESISTANCE FOR FLEXIBLE FILMS - THE SEARCH FOR SOLUTIONS................................. 1418
L. Liang 

 

3D PRINTING OF BIODEGRADABLE POLYMERIC BLEND BY FUSED FILAMENT 
FABRICATION (FFF): PROCESSING & CHARACTERIZATION ........................................................................ 1419

M. Qahtani, F. Wu, S. Gregori, M. Misra, A. Mohanty 
 

A COMMENTARY ON USE OF RECYCLED PLASTIC WASTE IN CONSTRUCTION .................................... 1422
T. Patil 

 

REFLECTING ON 100 YEARS OF TIO2..................................................................................................................... 1423
A. Reinitz 

 

REQUIREMENTS FOR MEDICAL PLASTICS – LAUNCH OF NEW GUIDELINE ........................................... 1424
S. Roth, T. Seul 

 

RESISTANCE HEATING OF CARBON FIBER REINFORCED THERMOPLASTICS – 
INFLUENCES ON HEATING RATE AND TEMPERATURE DISTRIBUTION.................................................... 1428

J. Wellekötter, C. Bonten 
 



DETERMINATION OF THE BARREL TEMPERATURE SETTING OF SINGLE SCREW 
EXTRUDERS USING FUZZY LOGIC ........................................................................................................................ 1433

V. Resonnek, V. Schöppner 
 

MEDICAL PLASTICS: REVIEW OF MATERIAL MODELS REQUIRED FOR SIMULATION 
THROUGH CASE STUDIES ......................................................................................................................................... 1439

H. Metwally, B. Debbaut, M. Horner 
 

ACCELERATED AGING AND VISCOELASTIC PROPERTIES OF MEDICAL-GRADE RESINS .................. 1444
R. Klein, M. Gibler, N. Singh 

 

PYROLYZED SOY BEAN HULLS AS FILLERS IN POLYPROPYLENE AND LINEAR LOW 
DENSITY POLYETHYLENE ....................................................................................................................................... 1450

E. Sancaktar, C. Coben, Y. Zhou, W. Sun, R. Patil 
 

EVOLUTION IN AUTOMOTIVE TPO ....................................................................................................................... 1456
S. Tarahomi 

 

SCRATCH BEHAVIOR OF MODEL EPOXY RESINS: SCRATCH VS. PENCIL HARDNESS 
TESTS............................................................................................................................................................................... 1463

G. Molero, H.-J. Sue 
 

INNOVATIONS IN AUTOMOTIVE PLASTICS MATERIALS AND PROCESSES/ENABLING 
TECHNOLOGIES........................................................................................................................................................... 1475

S. Shah 
 

INNOVATIONS IN AUTOMOTIVE APPLICATIONS BASED ON 2018 SPE AWARDS..................................... 1486
S. Shah 

 

EXPERIMENTAL DETERMINATION OF REDUCTION FACTORS FOR THE DIMENSIONING 
PROCESS OF THE SHEAR TENSILE STRENGTH OF A SCREW BLIND RIVET ............................................ 1500

E. Moritzer, J. Hillemeyer 
 

EFFECT OF LASER-INDUCED PERIODIC SURFACE STRUCTURES ON THE SELF-
CLEANING PROPERTIES OF VENTING IN INJECTION MOLDING ................................................................ 1506

M. Sorgato, F. Zanini, D. Masato, G. Lucchetta 
 

RECENT ADVANCES IN GRAPHENE BASED RUBBER COMPOUNDS ............................................................ 1511
R. Polkowski 

 

LIFE CYCLE ASSESSMENT OF BIO-BASED EPOXIES ........................................................................................ 1512
A. Kousaalya, R. Iyer, A. Pradeep, S. Pilla 

 

WATER DELIVERY DURING ACCELERATED WEATHERING TESTING FOR IMPROVED 
CORRELATION TO OUTDOOR RESULTS .............................................................................................................. 1513

D. Duecker 
 

FIXTURELESS LASER MARKING DRASTICALLY CUTS COST OF TOOLING ............................................. 1514
F. Benayad-Cherif 

 

DEVELOPMENTS AND TRENDS IN BIOPLASTICS FOR FLEXIBLE, POUCH AND BARRIER 
PACKAGING .................................................................................................................................................................. 1515

T. Cooper 
 

APPLICATION OF 2K INJECTION MOLDING & DECORATIVE CHROME PLATING ON 
PLASTICS........................................................................................................................................................................ 1516

A. Espina, Y. Arimitsu 
 

ADVANCEMENTS IN DECORATIVE PVD CHROMIUM COATINGS FOR POLYMER 
SUBSTRATES ................................................................................................................................................................. 1517

M. Brazil 
 

INFLUENCE OF MELTSPINNING CONDITIONS ON THE MORPHOLOGY AND 
CRYSTALLIZATION OF POLYESTER FIBERS...................................................................................................... 1518

I. Soltani, C. Zhao, H. Akrami, A. Jalali, C. Park 
 

RIM COATING TECHNOLOGY - THE FUTURE OF PLASTIC PARTS COATING...TODAY! ....................... 1525
D. Rozelman 

 

SPECIALTY DISCHARGE METHODS FOR CONTINUOUS COMPOUNDERS................................................. 1540
A. Erickson, G. Paz 

 

STUDY OF THE EFFECT OF PROCESS PARAMETERS ON FIBER LENGTH, FIBER 
ORIENTATION AND TENSILE STRENGTH OF LONG GLASS FIBER REINFORCED 
POLYPROPYLENE MOLDING ................................................................................................................................... 1545

P.-W. Huang, H.-S. Peng, S.-J. Hwang, C.-T. Huang, P.-C. Chen, Y.-Y. Ke, P.-S. Pan, C.-C. Wu, C.-I. Tu 
 

STUDY ON THERMAL CHARACTERISTICS AND MECHANICAL PROPERTIES OF 
POLY(LACTIC ACID)/PARAFFIN WAX BLENDS .................................................................................................. 1552

Y.-J. Chen, M. Fischer, C.-C. Chen, I. Kuehnert 
 

SUSTAINABLE POLYAMIDE COMPOUNDS........................................................................................................... 1558
Y. Shi 

 



HIGH SHEAR CAPILLARY RHEOMETRY OF CELLULOSE NANOMATERIALS FOR 
INDUSTRY RELEVANT PROCESSING..................................................................................................................... 1563

B. Sutliff, J. Youngblood, M. Bortner 
 

LIGHTWEIGHT AUTOMOTIVE COMPOSITES FOR LOWERED EMISSIONS ............................................... 1566
A. Mishra, R. Rane, S. Ghosh 

 

THE INFLUENCE OF DIFFERENT DIE GEOMETRIES ON THE EXTRUSION PROCESS OF 
HIGH-CONSISTENCY SILICONE RUBBER............................................................................................................. 1572

F. Verheyen, R.-U. Giesen, H.-P. Heim 
 

THE UV CURING PROCESS: WHO, WHAT, WHEN AND WHERE..................................................................... 1578
K. Joesel 

 

THERMOPLASTIC ELASTOMERS: AN OVERVIEW ............................................................................................ 1579
A. Bhowmick 

 

NON-LINEAR RHEOLOGICAL RESPONSE AS A TOOL FOR ASSESSING DISPERSION IN 
NANOCOMPOSITES AND BLENDS........................................................................................................................... 1581

T. Ellingham, G. Yilmaz, L.-S. Turng 
 

ON-LINE PROCESSABILITY CHARACTERIZATION OF THERMOPLASTIC 
FORMULATIONS DURING INJECTION MOLDING.............................................................................................. 1588

K. Koppi, C. Thurber, E. Marchbanks, J. Kohn, C. Siler, D. Ramirez, S. Kaleyta, M. Jones, C. Southwell 
 

MELT INDEX AND EXTENSIONAL RHEOLOGY COMBINED ........................................................................... 1593
T. Haake 

 

VISCOELASTIC SIMULATION OF EXTRUSION FILM CASTING FOR LINEAR IPP 
INCLUDING STRESS INDUCED CRYSTALLIZATION ......................................................................................... 1597

M. Zatloukal, T. Barborik 
 

FOAMED PP FOR VISIBLE AUTOMOTIVE APPLICATIONS - CHALLENGES AND 
OPPORTUNITIES .......................................................................................................................................................... 1605

J. Oliverius 
 

NOVEL POLYOLEFIN SOLUTIONS ADDRESSING THE MAIN CHALLENGES OF FUTURE 
MOBILITY ...................................................................................................................................................................... 1613

J. Oliverius 
 

OPTIMIZATION OF TRANSFER LINES FOR MITIGATING RESIN DEGRADATION ................................... 1623
X. Sun, A. Dutta, M. Spalding 

 

MINERAL FIBER FILLED PC+ABS BLEND DESIGNED FOR LARGE OFF-LINE PAINTED 
EXTERIOR COMPONENTS ........................................................................................................................................ 1629

N. van Riel, T. Tognetti 
 

TWO CONCEPTS FOR EXTENDING THE 3D-SIMULATION TECHNIQUE OF MELTING 
PROCESSES IN HIGH-SPEED-EXTRUSION BASED ON A CUSTOM MATERIAL MODEL .......................... 1636

M. Janßen, B. Neubrech, B. Stratmann, J. Wortberg, R. Schiffers 
 

3D PRINTABILITY OF POLY(3-HYDROXYBUTYRATE-CO-3-HYDROXYVALERATE) (PHBV) 
AND POLYCAPROLACTONE (PCL) BASED BLEND USING FUSED DEPOSITION MODELING ................ 1641

M. Fuentes, S. Thakur, M. Misra, A. Mohanty 
 

RESIDENCE TIME DISTRIBUTION IN SOLID-STATE SHEAR PULVERIZATION (SSSP) 
EXTRUDER..................................................................................................................................................................... 1645

K. Wakabayashi, E. Miu, W. Confer, C. Darkes-Burkey, P. Onffroy 
 

PLASTIC MATERIAL CONSIDERATIONS FOR ELECTRIFIED PROPULSION SYSTEMS .......................... 1649
X. Jin 

 

THE ESSENTIALS OF HANDLING, STORAGE, CONVEYING, AND FEEDING OF TITANIUM 
DIOXIDE (TIO2) ............................................................................................................................................................. 1657

M. Brunkau, C. Tittensor 
 

MECHANICAL PROPERTIES OF POLYACRYLONITRILE NASCENT FIBERS PREPARED BY 
100+ L/D RATIO TSE WITH DIFFERENT SCREW SPEED.................................................................................... 1659

S. Zhang, J. Wang, S. Shi, Y. Ding 
 

Author Index 




