SAMPE Europe Conference 2022
Hamburg

Hamburg, Germany
15-17 November 2022

Volume 1 of 2

ISBN: 978-1-7138-6650-3



Printed from e-media with permission by:

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

proceedings

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

Copyright© (2022) by SAMPE Europe
All rights reserved.

Printed with permission by Curran Associates, Inc. (2023)

For permission requests, please contact SAMPE Europe
at the address below.

SAMPE Europe

c/o Mr. Rudolf de Ruijter
de Ruijter Consultancy
PO Box 557

NL-8440 AN Heerenveen
Netherlands

Phone: +31 651381263
conference@sampe-europe.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

SESSION 1.1 ELA - EUROPEAN LIGHTWEIGHT ASSOCIATION

OPTIMIZED POLYURETHANE/PET COMPOSITES MANUFACTURED BY RTM.......cccocevivvevieeiieecie,
G. Barandun, L. Schussler; S. Richle, P. Angst, H. Eggenschwiler

INDUCTION WELDING FOR AEROSPACE APPLICATIONS: CHALLENGE AND

POTENTIAL ..ottt bbb bbb e e b bbb b 12

S. Becker, M. Gurocak, G. Schneiderbauer, R. Adam

FUNCTIONALIZATION OF IN-SITU PULTRUDED PARTS TO ENABLE SUSTAINABLE
LIGHTWEIGHT DESIGN - INSIGHT INTO THE JOINT R&D PROJECTS OF COMPRISETEC,

IKT STUTTGART AND FRAUNHOFER ICT ..o 22

L. Klis, M. Wilhelm, C. Keun, B. Riecken, L. Wruck

SESSION 1.2 AEROSPACE & SPACE

SAFETY-RELEVANT COMPOSITE STRUCTURES FOR FUTURE RESSOURCE SAVING JET

ENGINES ...ttt R Rt R e 24

A. Dargel, D. Schlegel, S. Spitzer, J. Violet, M. Roth, M. Gude

MANUFACTURING STUDY ON CFRP REAR PRESSURE BULKHEAD USING VACUUM

ASSISTED PROCGESS ... bbb 32

J. Faber, A. Huber, M. Kupke

A DIGITAL PROCESS-DATA-ASSESSMENT METHOD FOR TAILORED FIBER

PLACEMENT PREFORMS IN THE MANUFACTURING PROCESS OF STRUCTURAL

COMPOSITE GUIDE VANES OF AJET ENGINE ........oooiiiiiiiiieie et s 41
J. Kluger, S. Spitzer, G. Frase, L. Finger, C. Klaus, S. Friebe, M. Gude

PRETREATMENT-FREE COATING OF THERMOSET COMPOSITES USING IN-MOLD

TRANSFER FILM ..ottt bbb e bbb sn e 49

P. Baur, M. Ott, J. Scheller, T. Brenner, T. Fladung

RAPID CURE PREPREG FOR AEROSPACE APPLICATION, THE SOLUTION TO REDUCE

COMPOSITE MANUFACTURING TIME & COST ...cuiiiiiiiieiieeiie ettt st sne e 57
J. Braak

SUSTAINABLE MATERIALS AND PROCESS STRATEGIES FOR THE AIRCRAFT OF

B0 00 (0 )2 S 1S 65
L. Llopart

SESSION 1.3 ADDITIVE MANUFACTURING

HYBRID PROCESSING ADVANCES INCREASE VERSATILITY, PERFORMANCE OF 3D

PRINTED/COMPRESSION MOLDED STRUCTURAL CARBON COMPOSITES .........cooviviiiiiiiiiiiiins 79

Y. Willemin, M. Eichenhofer



INNOVATIVE THERMOSET MATERIALS AND ADDITIVE MANUFACTURING

PROCESSES TO MINIMISE MECHANICAL ANISOTROPY IN FUSED AND CONTINUOUS

FILAMENT FABRICATION ......uoiiiiiiiii ittt iteeeitee s steesibe e s eteesbeesstaessbesaabeesnbaseabeessbesabeessbesanbessnbassnsesssbesssessnsens 88
B. Riecken, S. Detjen, S. Kaysser, Z. Kallai, J. Karsten, J. Hoppe, T. Konieczny, M. Hoppe, A.
Luhring, P. Bitomsky, C. Keun, T. Schuppstuhl, B. Fiedler

FUNCTIONAL AND LIGHTWEIGHT COMPOSITES USING ADDITIVE MANUFACTURING............... 96
F. Mackenzie, G. Bex, B. Ingenhut, A. Cate

DCAFF — DISCONTINUOUS ALIGNED FIBRE FILAMENT FOR FUSED DEPOSITION
MODELLING: LAYER INVESTIGATION .....coiiiittiiiie ittt ettt e sttt e e s e s siabbrase s s s s s sabbrnaessesssannns 109
N. Krajangsawasdi, B. Woods, I. Hamerton, D. Ivanov, M. Longana

DETERMINATION OF OPTIMAL PROCESS PARAMETERS FOR SELECTIVE LASER

MELTING FOR METAL ADDITIVE MANUFACTURING BY SCANNING PATH

N 1Y L0 57N B () PSPPI 117
J. Pelfrene, D. Verhees, R. Heylen, A. Bey-Temsamani, M. Mir, C. Rossmann

SESSION 1.4 TESTING, DESIGN & SIMULATION I

ANALYSIS OF TRANSIENT RESPONSE AND FAILURE INITIATION BY IMPACT
DEMOLDING OF COMPOSITE PARTS oottt ettt e e et eetee s et e e e tesaassasesesastasreseseesstaareeesessnens 125
J. Stolz, P. Fideu, A. Herrmann

SIMULATION-DRIVEN DESIGN (SFE) — A CONCEPT FOR FORMING SIMULATIONS .........cccccvvnene 134
M. Saeed, B. Eisenbart, R. Radjef, M. Kreimeyer, P. Middendorf

HEALTH MONITORING OF CFRP LAMINATES UNDER CYCLIC LOADING VIA VIBRO-
ACOUSTIC MODULATION BASED MEASUREMENTS ...oooiiiiiiieiee ettt e et et a s e e e ree s s s e e e sennnens 147
E. Willmann, B. Boll, M. Scheel, R. Meibner, B. Fiedler

IMPACT OF AUTOMATED FIBRE PLACEMENT INDUCED DEFECTS ON THE
COMPRESSION BEHAVIOUR OF CFRP STRUCTURES ......ooiitiieictiie ettt 160
A. Friedel, S. Heimbs, P. Horst, C. Schmidt, M. Timmermann, F. Hakiri, A. Herwig

IDENTIFYING DESIGN GUIDELINES FOR INDUCTIVE HEATERS IN RTM PROCESS
USING NUMERICAL MODELLING. . ....coeiittiii ittt iteee e ettt setee e s stes e s sttt s e stasaessabaesssnbassessssssssssteesssessesasens 169
T. Lohdamm, T. Frerich, G. Forster, L. Brieskorn, M. Rahman, J. Looks

REAL DELAMINATION IN LAMINATED CARBON FIBER REINFORCED POLYMER
PRODUCED BY LASER SHOCK FOR AERONAUTIC STRUCTUAL CONTROL.......cccocvevvvvireeiiieeene 180
M. Scius-Bertrand, L. Videau, R. Ecault, Y. Rouchausse, T. Bergara, L. Berthe

SESSION 2.1 HYDROGEN STORAGE

NOVEL STRUCTURE-INTEGRATED HYDROGEN STORAGE SYSTEMS FOR AEROSPACE
APPLICATIONS ...ttt bbb s h R b e e bbb bt e e e n e nn e er b 188
N. Motsch-Eichmann, J. Huppauff, T. Pfaff, J. Hausmann

SUSTAINABLE COMPOSITE H2 TANKS: 16 % MATERIAL SAVINGS BY AUTOMATED
DOME REINFORCEMENTS . ..ot ittt ettt ettt et s e e s s ettt ittt s e e s s e sab b e et s eessesaabaesseessesbbbaeeseessesssrbeeees 195
F Lenz, D. Sikoutris



NOVEL MATRIX MATERIALS AND DESIGN CONCEPTS FOR HIGH PRESSURE

HYDROGEN STORAGE VESSELS ... .ottt ettt tee sttt s s s ettt s s bta e s s sabae s s sabaesssbaeassssbasessnbeesesanees 203
M. Wolfahrt, F. Wanghofer, A. Wolfberger, S. Schlogl, E. Gleis, E. Sarlin, T. Linde, J. Hoffner,
J. Sorbe, F. Neumayer

H2 MEETS AVIATION - A PRESENTATION ON HYDROGEN APPLICATION IN AIRCRAFT
SYSTEMS .ottt et E et s e e e R e e R e e R e e R e e e Rt eR R Rt R nne s 211

SESSION 2.2 THERMOPLASTICS INAEROSPACE 1

THERMOPLASTIC PROCESSING TECHNOLOGIES TOWARDS INDUSTRIALIZATION ..........ccuvu.... 221
S. Jarka, M. Endrab, S. Bauer, M. Engelschall, C. Weng, S. Bock, N. Dornstadter, L. Larsen,
M. Kupke

INNOVATIVE MULTI-TECHNOLOGY THERMOPLASTIC FUSELAGE PANEL .......ccccccoeiiiiviiiee i, 233
L. Binsfeld, G. Pichenot, S. Meyer, G. Andrieu

DEVELOPMENT OF AN OUT-OF-AUTOCLAVE THERMOPLASTIC COMPOSITE SPAR ........c.ccoovuu. 239
M. Wielandt

ACHIEVING THERMOSET LAYUP SPEEDS WITH VICTREX LMPAEK THERMOPLASTIC
L0 D I 1N & S PR UT OO ORI 249
G. Larroque

SESSION 2.3 AUTOMATION

APPLICATION OF ANOVEL ULTRAFAST MANUAL AND AUTOMATIC JOINING

PROCESS FOR THERMOPLASTIC AIRCRAFT BRACKETS TO METALLIC AND

THERMOSET FUSELAGE COMPONENTS USING ULTRASONIC TECHNOLOGY ......cccccvvveevveenireene, 266
D. Zanker, F. Kohler, T. Witte, A. Vichniakov, A. Herrmann

SIMULATION OF THE PLACEMENT BEHAVIOUR OF FIBRE PATCHES INCLUDING
DRAPING EFFECTS ... e e bbb 276
M. Kornmann, N. Majic, C. Sprenger

SMART SENSORS FOR AUTONOMOUS ROBOTIC PANEL ASSEMBLY .....cccoiiiiiiiiiiiiee e 284
A. Schuster, C. Frommel, D. Schmorell, M. Mayer, M. Willmeroth, M. Kupke, L. Kiefer, D.
Geissler, D. Rittler

INFLUENCE OF POWDER-EPOXY TOWPREGGING LINE PROCESSING PARAMETERS
ON TOWPREG CONSOLIDATION ....utttiiiiiiiiiiiiiit ettt e e s s s e bbb et s s e s s e sbbbaa s s e s s s s sbbbasaeesesssasbbanes 292
H. Hasrin, M. Celik, T. Noble, J. Maguire, C. Bradaigh, C. Robert

SESSION 2.4 TEXTILES & PERFORMING

GEOMETRIC METHOD FOR DETERMINING THE SHEAR ANGLE DISTRIBUTION IN THE
L) N DA N & S0 O] 2 OSSOSO 309
B. Manin, S. Schatter, J. Langenhorst, T. Gries

SERIAL PROCESS FOR CUSTOMIZED AND SUSTAINABLE SEMI-FINISHED PREPREG
20 ) 516 [ ST 318
A. Bundgens, L. Jacobsen, T. Gries



PROCESS WINDOW AND WELD STRENGTH ANALYSIS OF ULTRASONIC SPOT WELDS
ON BINDERED DRY-FIBRE TAPES .......ociitiiiiieiie it
N. Widmaier, E. Deykova, R. Radjef, P. Middendorf, B. Fox

DEVELOPMENT OF AUTOMATED PREFORM TECHNOLOGIES FOR COMPLEX SHAPED

H. de Vries, E. Baalbergen, P. Vergouwen

SESSION 3.1 INDUSTRIAL INNOVATION 1

A NOVEL THERMOPLASTIC RIGID PARTICLE FOAM FOR FIRE-CRITICAL
APPLICATIONS ...ttt e bbbt e bR b bbb s bbb e bt e e e b e nr e
D. Holleyn

SUPERORDINATE CLOSED-LOOP CONTROL FOR INFRARED HEATING ......cooooveeiieieeeeeeeeeeeeeeeeenn
J. Beter, P. Zwicklhuber, N. Mueller

EFFICIENT MANUFACTURING OF COMPOSITE COMPONENTS FOR AIRCRAFT
INTERIOR APPLICATIONS . ... .teiii ittt ettt eette e e s ettt e e e ettt s s st e e e s ebbe e e s sabae e s sabaeessbbeesssbbeeeesabesessabbesesanraesssrbenens
S. Buhler

ENABLE REVOLUTIONARY DEVELOPMENTS SUSTAINABLY AND SCALABLE............coeeevverineee.
M. Schultes, A. Nabavi

COMPOSITE MANUFACTURING TECHNOLOGIES FOR GREEN MOBILITY ....oooovviieieiiec e
J. Snudden, M. Olofsson, M. Kremers

SESSION 3.2 AEROSPACE MANUFACTURING I

DESIGN OPTIMIZATION PROCEDURE OF AUTOCLAVE LOADING BASED ON PROCESS
SIMULATION AND NEURAL NETWORK ....ooviiiiiiiiiiiiii ettt ettt e e s eibbb e e e s e e e s saanbaees
J. Zhu, A. Dimassi, D. Droste, A. Hermann

TAILORED NON-CRIMP FABRIC FOR EVTOL PROPELLER — OPTIMIZED FIBER

MATERIALS FOR HIGH MECHANICAL PERFORMANCE AND EFFICIENT

Y NN L O 2N O N8 2 00 SR
R. Hubert, L. Linnemann, K. Dziamski, T. Weber

INVESTIGATING THE HYBRIDIZATION EFFECT OF TOWPREG ON THE BENDING
PROPERTIES OF SHEET MOLDING COMPOUND PART .....ocoiiiiitiiiiie ettt
H. Wang, K. Fischer, M. Emonts, C. Brecher

DESIGN OF MODULAR, CFRP-ENCASED ELECTRICAL POWER SYSTEMS FOR MORE-
ELECTRIC AIRCRAFT APPLICATIONS ... .ottt ittt sttt sttt
M. Higgins, C. Jones, R. Alzola, P. Norman, G. Burt

INNOVATIVE TRANSLUCENT EPOXY-SMC FOR APPLICATIONS WITH FLAME
RETARDANT PROPERTIES ......ttiiiiitiie ettt ettt ettt e ettt s ettt e e at e e s ettt s s s bta e e s sabae e s sabassesabaeeessnbeeesenbeesesarens
S. Kaysser, C. Keun, S. Steffen, J. Kursten, B. Schug, F. Gortner

RTM PROCESS & TOOLING APPROACH FOR AUTOMATED HIGH PRODUCTION RATE
OF LARGE STRUCGCTIURES ..ottt ettt e e s ettt e s e e s s e et a et e e e e s e sab bbb et e e s s s ssbbbaeaseeesssasrbaees
A. Bertin



SESSION 3.3 AUTOMOTIVE & TRANSPORT

INFLUENCE OF COMPRESSIVE BEHAVIOR ON SKIN FORMATION IN THERMOPLASTIC
STRUCTURAL FOAMS MANUFACTURED IN A HOT PRESS PROCESS ......oooiiiee it 445
M. Salmins, P. Mitschang

ANALYSIS OF THE FABRICATION AND THE BENDING STRENGTH OF BIO-BASED
SANDWICH MATERIALS WITH DIFFERENT CORE MATERIALS.........ccoooiiieiee e 453
M. Engelfried, F. Reiland, S. Carosella, P. Middendorf

ULTRAFAST TERAHERTZ SENSING FOR INLINE PRODUCTION CONTROL AND

AUTOMATED INSPECTION: NON-DESTRUCTIVE TESTING AND 3D IMAGING OF

COMPOSITES AND BONDINGS ...ttt ittt e sttt stet e s sttt e e s estee e s sabaeessebbeessssbesessabesessbbesesasbeesssrbenes 460
X. Neiers, P. Jeunesse, L. Schmidhammer

HIGH-SPEED COMPRESSION OF STRUCTURAL POLYMERS .......ccoiiiiiiiiiienie et 476
S. Spronk

PATHWAY TOWARDS INVERSE DESIGN OF SANDWICH PANELS: EQUIVALENT SHELL
MODEL FOR CELLULAR CORE SANDWICH PANELS ......c.oooiiiiiiiiiii et etae e ertee e saae s s 489
J. Sriharan, D. Fernando, M. Dias, S. Adhikari

IMPLEMENTATION OF STRUCTURAL THERMOPLASTIC COMPOSITES IN A 45'
INTERMODAL CONTAINER - NEW MATERIALS, DESIGN AND MANUFACTURING .........cccceevnnnne. 497
J. Verhaeghe

SESSION 3.4 MECHANICAL CHARACTERISATION

DUCTILE DEFORMATION BEHAVIOR OF EPOXY MATRIX MATERIAL .......oooovvviiiiieee e 506
J. Mittelhaus, E. Schill, P. Rottger, B. Fiedler

INFLUENCE OF THE BOUNDARY CONDITIONS ON THE LOW-VELOCITY-IMPACT
BEHAVIOUR OF CURVED COMPOSITES PLATES .......ooiiiiiiieii e 522
J. Huppauff, N. Mitsch-Eichmann, J. Hausmann

COMBINED TENSILE AND DYNAMIC TESTING FOR THE ACCURATE MEASUREMENT
OF MECHANICAL PROPERTIES OF COMPOSITE MATERIALS ..ottt 531
H. Sol, J. Gu

INFLUENCE OF PROCESSING PARAMETERS ON MATRIX-DOMINATED PROPERTIES OF
CARBON FIBRE/POLY (ETHERKETONE-KETONE) COMPOSITES ........cccoiiiiiiiiiieieeie e 539
H. Perez-Martin, P. Mackenzie, A. Baidak, C. Bradaigh, D. Ray

INFLUENCE OF CROSSLINKING DENSITY ON THE MECHANICAL PROPERTIES OF
DIFFERENT POWDER EPOXIES FOR COMPOSITES APPLICATIONS ......coviiiiiienieeeeieeee e 548
A. Alapati, J. Cameron, T. Noble, M. Celik, A. Bajpai, M. Schubiger, C. Bradaigh, C. Robert

SESSION 4.1 SUSTAINABILITY & RECYCLING I

BIO-BASED FIBER-REINFORCED COMPOSITES — AN APPROACH TO DECARBONIZE.................. 559
J. Balthasar, S. Sprenger, A. Kinloch



MULTI-LEVEL CIRCULAR PROCESS CHAIN FOR CARBON AND GLASS FIBRE
(0100 101 1 S TR 567
C. Eitzinger, R. Naumann, M. Hofmann

VOLUME 2

INFLUENCE OF ADDITIVES ON THE PROPERTIES OF RECYCLED SHEET MOULDING
COMPOUND (SMO) ... eeeeeeeee e eeeee e eese e eesees e sseeeee e e s eee s s se e esee e eesseeseeeesse e 575
V. Austermann, J. Neuhaus, D. Foerges, R. Dahlmann, C. Hopmann

MICROWAVE TECHNOLOGY FOR ENERGY-EFFICIENT HEATING AND DRYING IN
COMPOSITE PRODUCGCTION ...uiiiiii ittt s ettt e e s s s sbb b s et s s e s s e sabb b aa s e e e s s s sbbbaaaeesssssasbbanes 587
A. Bundgens, L. Jcobsen, T. Gries

HYGROTHERMAL AGEING AND DURABILITY OF BIO-BASED COMPOSITES AND
N B RGO N6 2 TSR 595
A. van Vuure

SESSION 4.2 CTC

CREATING AUTOMATIC SEMANTIC DEVICE DESCRIPTIONS FOR INDUSTRIAL
ROBOTS WITH NEURAL NETWORKS .....oooiiitiii ittt ettt s sttt s sevtea e s sabae s s ssbas s s sbaeasssnbassssnneesssanens 614
J. Ehrhardt, A. Novdhausen, A. Guhl, M. Lewke, C. Hildebrandt, O. Niggemann

IMPACT OF ALIGNMENT OF THE SONOTRODE ON THE QUALITY OF THERMOPLASTIC
COMPOSITE JOINTS IN CONTINUOUS ULTRASONIC WELDING ......ccoiiiiiiiiinienenieneeeeee e 622
M. Ahanpanjeh, F. Kohler, V. Adomat, C. Kober, M. Fette, J. Wulfsberg

LIGHTWEIGHT PRODUCTION 4.0 - REQUIREMENTS FROM AIRBUS PERSPECTIVE TO
ENABLE THE FUTURE OF CONNECTED MANUFACTURING ......coooiiiiieiiiiee e cee e see e 630
J. Kalckhoff

A REVIEW ON THE AUTOMATED STRESS-CONSTRAINED MANUFACTURING PROCESS
FOR FIBER PLACEMENT ...ttt ettt bttt e e e s et ea e e e e e e s bt bbbt e e e e e s sabbbbeeeeesesabbbbaeaseessaases 650
P. Pourabdollah, A. Fay

POTENTIALS AND FUTURE APPLICATIONS FOR DIRECT EMBEDDED SENSOR
TECHNOLOGY BY USING ADDITIVE MANUFACTURING ......cceioiiitir e 660
M. Meyer, J. Driezen, H. Wienken, M. Mayer, D. Schulz

SESSION 4.3 SPORTS & LEISURE

MECHANICAL PERFORMANCES OF INNOVATIVE HEALABLE COMPOSITES.......ccccoiviiiiiiiiieeeiiinns 674
C. Amael

MOULDING OF THERMOPLASTIC NONWOVEN SHEET MATERIALS IN A VACUUM
MEMBRANE PRESS — WEB BASED COMPOSITES FOR SPORT AND MEDICAL PARTS................... 685
F. Teichmann, L. Dagnino, G. Stegschuster, S. Schlichter

DRY FIBER PLACEMENT AND SUSTAINABILITY FOR SPORTING GOODS........ccccccvrireiinineinennes 692
J. Kaufmann
AFT - CHANGING THE GAME TO GO HIGHER, STRONGER, LONGER..........cccooviiniiiiiiecn 699

H. Schutte



SESSION 4.4 JOINING & BONDING

IMPLEMENTATION OF THE STRUCTURAL BONDING PROCESS FROM THE
LABORATORY TO THE INDUSTRIAL APPLICATION OF AVIATION........ccoviiiiiiiiiie et 713
S. Abdul, O. Pelz, M. Fette, J. Wulfsberg, J. Holtmannspotter, E. Arikan

ROBUST ASSEMBLY - QUALITY ASSURED WELDING TECHNOLOGIES FOR FULL-

N O AN B SN o o I (7N N () SRR 727
M. Endrass, M. Engelschall, M. Mayer, P. Ganswurger, M. Vistein, M. Schonheits, S. Jarka, S.
Bauer, F. Fischer, A. Schuster, L. Larsen, S. Ferstl, M. Kupke

CONTINUOUS ULTRASONIC WELDING OF CARBON FIBRE REINFORCED
THERMOPLASTIC THIN PLIES ... oottt ettt eettt e st ee s et e s s estee e s sbae e s s ebbaessssbesessabesessabbesssansaesssrbeness 735
S. Maamri, B. Vasallo, L. Agudo, R. de Villoria

ANALYZING CRYSTALLIZATION AND MELTING BEHAVIOR OF MATRIX HYBRID
COMPOSITE JOINS. ...ttt ettt sttt ettt e s tesbe s te bt e s e e st esbesaeebesbeebeeseemeeneeneeebesbeebe et e eneeneensenbeseeseenres 741
T. Karrasch, N. Chaloupka, M. Kupke

SUSCEPTOR AIDED INDUCTION WELDING OF UD PEEK/CARBON FIBER COMPOSITES............. 753
G. Buccoliero, A. De Nichilo, F. Lionetto, A. Maffezzoli

SESSION 5.1 SUSTAINABILITY & RECYCLING IT

PERMEABILITY, COMPRESSIBILITY AND RELAXATION CHARACTERISTICS OF
KNITTED CELLULOSE REGENERATED FIBRE TEXTILES........cccoiiiiiiinieieene e 754
M. Bender, R. Schledjewski

COMPOSITES SUSTAINABILITY - MANUFACTURING, REPAIR, AND RECYCLING ARE
(015 12N 51 ) 206 3 0.\ 762
R. Schledjewski, M. Bender, U. Kirschnick, M. Stryzek, M. Salzmann

MONO-MATERIAL SANDWICH STRUCTURES (MMSS) — AN OVERVIEW .......ccccoviiiiiiiiiiii 770
S. Kilian, F. Henning

INTERFACIAL CHARACTERISATION OF NATURAL FIQUE FIBRE/POLYPROPYLENE
COMPOSITES USING SINGLE FIBRE FRAGMENTATION TEST .....cccvtiiiiiiiieriee e 778
R. Minty, D. de Luca, M. Jalalvand

EFFECTS OF DIFFERENT ENVIRONMENTAL EXPOSURES ON THE PROPERTIES OF

NATURAL FIBRE REINFORCED BIOCOMPOSITES ......ooi oottt eiaavaea e 786
H. Dhakal

SESSION 5.2 THERMOPLASTICS IN AEROSPACE 11

ASSEMBLY OF THE LOWER HALF OF A THERMOPLASTIC MULTIFUNCTIONAL
FUSELAGE DEMONSTRATOR .....oouiiiiiiiititisese ettt st st ste s seeee e saestesseeseeseeneentesaeseesreens 805
G. Ridolfi, A. Choudhary

AIRCRAFT STRUCTURAL PARTS BASED ON THERMOPLASTIC UD-TAPES — A
COMPREHENSIVE PROCESSING APPROACH INCLUDING TAPE LAYING AND
INJECTION OVERMOLDING USING THE EXAMPLE OF AN AIRCRAFT DOOR OUTER

M. Muehlbacher, C. Runge, T. Neumeyer, V. Alstaedt



AN INTEGRATED APPROACH TO THERMOPLASTIC COMPOSITES ..o, 827
N/A

CO-CONSOLIDATION OF METAL-THERMOPLASTIC COMPOSITE JOINTS: ANALYSIS
AND OPTIMISATION OF THE INTERFACE ...ttt ettt 835
V. Marinosci, W. Grouve, M. de Rooij, S. Wijskamp, R. Akkerman

INNOVATING TOWARDS LARGE SCALE IMPLEMENTATION OF TPC'S IN AEROSPACE ................ 845
T. Slange

SESSION 5.3 CIVIL & MARINE ENGINEERING

DEVELOPMENT AND VALIDATION OF A GRAVITY INDEPENDENT INLINE
IMPREGNATION METHOD FOR MULTI-TOW ROBOTIC CORELESS FIBER WINDING.................... 853
M. Szcesny, P. Middendorf

COEXTRUDED POLYMERIC BICOMPONENT FIBERS FOR CONCRETE
REINFORCEMENTS .ottt ettt e e sttt bttt e e e e s e s bbb e e e e e e e s sabb b b ae e e e e e s sa bbb aeeeeesssabbbaaeeseessaases 865
J. Herz, M. Sigruner, D. Walter, D. Muscat, N. Strubbe

INVESTIGATION OF ACRYLIC MONOMER RESINS FOR MARINE AND RENEWABLE
ENERGY COMPOSITE APPLICATIONS ......ocuiiiiiiie ittt sttt sttt sttt seesbesae b ste e eneessesbeseeseenns 874
M. Devine, A. Bajpai, W. Obande, C. Bradaigh, D. Ray

EXPLORATION OF COMPOSITE MATERIALS APPLICATION ON NOISE MITIGATION
N I N ALY R 882
D. Zou, B. Castro, J. Hoebe, W. Brouwer

AN INNOVATIVE LIGHT-WEIGHT FIBER REINFORCED POLYMER COMPOSITE DECK

D. Rathnayaka, D. Fernando

SESSION 5.4 TESTING, DESIGN & SIMULATION 11

ESTIMATION OF THE PERMEABILITY TENSOR BASED ON MACHINE LEARNING
JaN 2 2 20 TN O G TR 902
D. Droste, A. Herrmann

SETUP OF A SIMULATION BASED FORECAST OF CRITICAL QUALITY METRICS FOR
THERMOPLASTIC AUTOMATED FIBER PLACEMENT ........coiiiitiiiiei ettt snaans 911
L. Brandt, F. Riclet, D. Deden, F. Fischer

TOWARDS A THREE-DIMENSIONAL COMPACTION MODEL FOR NON-PLANAR
GEOMETRIES . ...ttt ettt e ettt e e et e e s et e e e s ettt e e sabeeee st beeesastaeeesabaeesssbeeesesbesessabeeessssbesesassasesssbenens 930
D. Bublitz, M. Rahman, J. Schwoller, V. Geschwandtner, K. Drechsler

ESTIMATION OF HOMOGENIZED PROPERTIES AND STRESS CONCENTRATION
FACTORS FOR A FIBER-MATRIX MICROMECHANICAL SYSTEM ....ccoovieiitiieecei e 938
C. Talebi, B. Acar

GERMAN TECHNOLOGY TRANSFER PROGRAM LIGHTWEIGHT ENGINEERING (2020-

2023) REDUCTION OF CO2 EMISSIONS BY INCREASING THE MATERIAL UTILIZATION

USING THE 3D DIGITAL TWIN ..ottt ettt et e et e e e e eat e e e e s aba e e s antae e e e eabeeesanbaeasanneeeesnnnes 951
J. Bold, J. Seidel



POSTER PRESENTATIONS HAMBURG 22

CO-CONSOLIDATION OF TAPE-PREFORMS TO REALIZE LOCAL REINFORCEMENTS IN
NN B R0 LY 1 03 R 960
J. Weber, J. Schlimbach

INVESTIGATION OF THE DRAPABILITY OF ELASTIC-ADAPTED TEXTILE
REINFORCEMENTS FOR DOUBLE-CURVED CONCRETE PANELS. ... 968
S. Bhat, G. Dittel, A. Knobel, T. Gries

DEVELOPMENT OF A CONTINUOUS MANUFACTURING PROCESS FOR WOUND
TUBULAR STRUCTURAL ELEMENTS BASED ON THERMOPLASTIC HYBRID YARNS.........c.o.... 976
D. Granich, T. Molling, R. Botschek, T. Gries

NOVEL THROUGH-THICKNESS REINFORCEMENT OF FOAM-CORE SANDWICH
COMPOSITE PANELS ...ttt ittt e ettt e sttt e e sttt e e s ettt e e sabaeeesasbeeessataeeesabaeessabbeeesssbesessabesesasbbasesasaesesssbenens 984
C. Sun, H. Albustan, M. Saleh, W. Cantwell, Z. Guan

FIBRAFORCE TECHNOLOGY - REVOLUTIONIZING THE HIGH-VOLUME PRODUCTION
OF THERMOPLASTIC CROSS-PLIES ..ottt ettt sbee e s st s s s satea e s sabe s e s sabbasssanaaeessnbenes 996
L. Linnemann, L. Schulz, G. Keck

A COMPARATIVE STUDY ON USING BESO AND SIMP TO OPTIMIZE THE DESIGN OF

LAMINATED CARBON FIBRE REINFORCED PLASTICS USING TOPOLOGY

(0] S N 1LY B 127N (0 )\ O RP 997
V. Nagaraj, N. Motsch-Eichmann, J. Hausmann

NEW PARTICLE FOAM CORE FOR AUTOMATED HIGH VOLUME MASS PRODUCTION
OF SANDWICH AEROSTRUCTURES ..o toititiie ettt ettt ettt s e s e e e tea s s e s e s e sastaasseeeseessanaareeerens 1006
A. Carvalho, M. Roth

SUSTAINABLE COMPRESSION-MOULDED COMPOSITES USING POST-CONSUMER
RECYCLED POLYESTER CARPETS AND BOTTLING DISCARDS.......ccoouiiiitiiee ettt eveee e 1024
S. Chaudhari, C. Switzer, M. Azarfam, A. Maheshwari, F. Blum, J. Hanan, R. Vaidyanathan

DEVELOPMENT OF AN INSERT CONNECTION FOR SANDWICH STRUCTURES UNDER
(O 1OF.N B 151 21 D1 510 7N B 2T 1032
S. Zimmermann, D. John

TEST SETUP INVESTIGATIONS FOR FASTER FE-CALIBRATION VIA ADVANCED
MEASUREMENT TECHNIQUES ........ooiitiiiiieiie sttt ste e ste e staestae e e steasaeaneesseesnsassaessaenseessesnenns 1040
C. David, A. Muller, M. Kratt, S. Vohrer

100% THERMOPLASTIC AND RECYCLABLE SANDWICH PANEL FOR CABIN
INTERIORS ..ottt ettt e e ettt e e e e e s bbbt e e e e e e s s e b b e b b e e s e e e s e abbbaeeseeesessabbaeseeeessssabbabseesesssaanes 1048
T. Poumadere

DEVELOPMENT OF COMPOSITES USING WASTE MIXED PLASTIC AND WASTE GLASS
FIBRES FOR VALUE-ADDED PRODUCTS ......cciiiiiiiii ettt e et e et e e e nnnne e e nnnes 1063
K. O'Rourke, J. de Cordova, C. Bradaigh, D. Ray

HIGH GAS BARRIER EPOXY RESIN FOR COMPOSITE ONLY HIGH PRESSURE VESSEL.............. 1071
K. Ikeuchi, D. Wakahara, N. Onisi, N. Matsumoto



MODELING AND SIMULATION OF THE FABRICATION OF GLASS/ELIUM® ACRYLIC
THERMOPLASTIC RESIN COMPOSITES BY THE INFUSION PROCESS .....ooiiiiiie e 1076
N. Siddig, S. Comas-Cardona, D. Lecointe, C. Binetruy, P. Le Bot, Y. Denis, P. Couarraze, A.
De Fongalland, C. Sebastien, O. Fouche

VARIABLE ANGLE COMPOSITE PLATE’S THERMAL BUCKLING ANALYSIS.....oovvviviiiiiiiiviiienenennns 1098
F. Baran

AERODYNAMIC HIGH-PRESSURE HYDROGEN CFRP VESSELS WITH INCREASED

STORAGE ENERGY DENSITY FOR GREEN AVIATION: NOVEL DESIGN AND

DIMENSIONING METHOD.......ccotiiiiitiie ettt ettt e sttt e s et s s s st e e s s etb e e e seatesessabeeesssbbesessstessssabesessssbesesanes 1109
D. Schlegel, S. Spitzer, M. Birke, A. Lange, M. Gude

STUDY ON EDGE RESIN OUTFLOW DURING PREPREG CFRP CURE.........ccccoconininiiiiineeee e 1119
Y. Kondo, S. Ohmura, A. Suzuki, K. Hasegawa, M. Kanemasu

INDUCTION WELDING OF RECYCLED UD TAPE COMPOUNDS ......coouieiitiieeeteie ettt 1129
M. Labordus, E. Tsiangou, T. Wirtz

POSTER PRESENTATIONS 37TH STUDENTS SEMINAR

EXPLORING BIAXIALLY-ORIENTED POLYPROPYLENE LAMINATES FOR SUITCASE
APPLICATION: A TIME-DEPENDENCY ANALYSIS OF MECHANICAL PROPERTIES.........cccccoeueene 1139
A. Tavano, A. Kandinskaia, Y. Swolfs

ADHESIVE BONDING OF SHORT NATURAL FIBER REINFORCED THERMOPLASTICS
L5 20 S 1140
S. Verstraete, S. Debruyne, F. Desplentere

VISCOELASTIC MATERIAL MODEL FOR NANOCOMPOSITE ......coovviiiiiiiiiiiiiiiiieieieieieeeveveveeeeeesseeeseeens 1141
P. Ramanan
VITRIMER COMPOSITES FOR AERONAUTICS ...cooeeieieiiiiiiiieeieieeeeeeeeeeeeeeeeeeeeeesssseesssssssssssssssssssssesssesseene 1142

V. Schenk, K. Labastie, M. Destarac, M. Guerre, P. Oliver

MICROSCOPIC MODELING OF PLASMA SPRAYED CERAMICS UNDER DYNAMIC
LOADINGS WITH THE DISCRETE ELEMENT METHOD .......ccoiiiiiiiiiiii it 1143
V. Longchamp, J. Girardot, D. Andre, F. Malaise, I. lordanoff

MACHINE LEARNING BASED DATA-DRIVEN AUTOMATED FIBRE PLACEMENT ........cccccocveviene 1144
P. Druiff, C. Ward, A. Visrolia

INTER-PLY FRICTION IN DRY COMPOSITE PREFORMING ......cccoevviiiiiiiiiiiiiiiiiiieieieieeereeeeeeeeeeveeeeaeeeeens 1145
G. Lawrence

DESIGN AND MODELINIG OF THE CERAMIC FEMORAL COMPONENT OF KNEE
Lo RO I N @ 0 2 N SRR 1146
A. Terrizzi, M. Fersini, V. Contaldi, A. Licciulli

BOND BETWEEN FRCM SYSTEMS AND MASONRY SUBSTRATES: STATE-OF-THE-ART
AND EXPERIMENTAL INVESTIGATION ......uviiiiitiie ittt ettt e s ettt s e s etes e s sbaeesssabaesssnaassssanasessssbesesanes 1147
G. Bramato

INVESTIGATION OF THE FREQUENCY INFLUENCE ON THE FATIGUE BEHAVIOR OF
SHORT GLASS FIBER REINFORCED PLASTICS USING QUASI-ISOTHERMAL TESTS.......cccceee... 1148
D. Fritsche, H. Celik, C. Hopmann



DEVELOPMENT OF NEW COVALENT ADAPTABLE NETWORKS FOR RECYCLABLE
THERMOSETS AND SMART NANOCOMPOSITES ......oi ittt ettt s eava e s eanae e s 1149
I Lorero, M. Campo, S. Prolongo

COMPOSITES - CFRP FOR CRYOGENIC APPLICATION IN LH2 TANKS FOR
COMMERCIAL ATRCRAFT ...ttt ettt sttt e bt sbe ettt e e s besseesbeesbeesbeenteaneeanes 1150
E. Miguel

LIGHTWEIGHT HIP MODULE FOR THE 'ENHANCED HYBRID' EXOSKELETON..........cooovvvvviieeennn. 1151
L. Keller

3D PRINTING OF PHENOXY - FILAMENT PRODUCTION, PROCESS PARAMETER AND
POTENTIAL APPLICATION .. .cciiiitttie ettt ettt e et e e ettt e s e e et e e e st et eeeeseessaeeseeeeessseseseeeeessnanreeeserenes 1152
D. Arslan

Author Index





