SAMPE Europe Conference &
Exhibition 2017 Stuttgart

Stuttgart, Germany
14 - 16 November 2017

Volume 1 of 2

ISBN: 978-1-5108-6128-2



Printed from e-media with permission by:

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

proceedings

.com

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

Copyright© (2017) by SAMPE Europe
All rights reserved.

Printed by Curran Associates, Inc. (2018)

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

ORAL PRESENTATIONS

AEROSPACE COMPOSITES

Are We Being Innovative ENOUG With COMPOSITES?........ccuiiiieieiiiiiiisieeeiesesiseste e se s sas et ssssesesesessssesesesasessssssesesesssessssesenenes 1
A. McMillan

Carbon Fibre Reinforced Plastics for High Performance APPIlICAtIONS..........ccoviiiiiiiciiiiii et 9
N/A

Induction Welded Thermoplastic OVErhang PANEN .............cciiiiiiiiiiee ettt bbbttt 27
M. Labordus, A. Jongbloed, S. Boerwinkel

Overmoulding Technology for AeroSPace STrUCTUIAL PAITS.........ccccouiiiiiieiiiirsicieeesisee ettt s e e s ssesesenens 35
S. Green, F. Ferfecki, U. Marburger

Surface Treatment of Carbon Fibers: Influence on Fiber-matrix Adhesion in Carbon Fiber Reinforced Polymers ...............ccccceu.. 44

J. Moosburger-Will, M. Bauer, E. Laukmanis, D. Wetjen, T. Manske, F. Schmidt-Stein, J. Topker, H. Zeininger, M. Maleika, B.
Honisch, J. Kupfer, N. Zschorper, S. Horn

AUTOMATION

Cost-efficient Manufacturing of Quality Assured Hybrid CFRP/GFRP-PAITS..........cccouiiiiiiiicieiiiceiceies e 53
C. Hopmann, N. Magura, S. Stender, A. Bottcher, K. Fischer

Detection of Surface Defects on Carbon Fiber Rovings Using Line Sensors and Image Processing Algorithms..........ccccccovvicinnne. 61

A. Margraf, S. Geinitz, A. Wedel, L. Engstler

Developing a Cost Comparison Technique for Hand Layup Versus Automated Fibre Placement, and Infusion

VEISUS OUL-OF-AULOCIAVE ...ttt bbbt b b bR £ e b b e b b e o€ e £ b b e b 2Rt £ £ £ e b b e e R £ £ e b e b e b e R £ d e e e b b e b e b et e bt et et e ettt ebeban 69
Y. Bauswein, L. Veldenz, C. Ward

Inprocess Quality Control for Automated Fiber Lay-Up
K. Schlegel, P. Parlevliet, C. Weimer, A. Schuster, M. Kupke

New Solutions in Automation for Small to Medium Size Parts, in LOW VOIUME SEFIES.........ccccoiiiiiiiieeirri s 85
M. Kremers

AUTOMOTIVE COMPOSITES

Investigations on Friction Behaviour and Forming Simulation of Plain Woven Fabrics for Wet Compression

IMIOUTTING. .. bbb bbb b4 E R b b £ 0o h bbb £ tE e bbbttt bbbttt 86
J. Huttle, F. Albrecht, C. Poppe, F. Lorenz, B. Thoma, L. Karger, P. Middendorf, F. Henning

Materials and Process Development for High Rate Manufacturing of a Carbon Fibre Composite Automotive Floor ....................... 94
A. Mills, L. Cornero, L. Bouquerel, N. Macura, B. Cruz

Hengrui Corporation - Lightweight in IMOTION ..........c.cciiiiisceeicsse ettt se st s s ne e s s sene s 108
N/A

Next Generation Intermediate Material for AUTOMODIIE ..o 117
|. Taketa, T. Karaki, Y. Mitsutsuji

Processing of Continuous-Discontinuous-Fiber-Reinforced ThermMOSELS .........ooiciiiirice et 125

D. Bucheler, A. Trauth, A. Damm, T. Bohlke, F. Henning, L. Karger, T. Seelig, K. Weidenmann

PLENARY SESSION KEYNOTE SPEAKERS

More Mobility FOr COMPOSITE AITCIATT .....cvviieueeiiiece e ettt se st se e et e s et e s e e e s e ae s e s e se e sa et e s er e e et nerene s 133
C. Sauer
Wet Compression Moulding - From Structural t0 EXIErIOr PATS........cocicuiiiiiiiiricticiceisi et 145

G. Rieber, C. Sorg, H. Vosshoff, T. Preussner

TEXTECH

Automated Finishing of Braided Preformm ENGS ...ttt s 157
M. Lutz, H. Akram, S. Kuppers, G. Gresser

Cost-Efficient Flat-Knitted 3D Net-Shaped Preforms for Composite APPHCALIONS .........cccoviririiieieieririririceeieire e 164
Q. Bollengier, S. Hellmann, R. Kumpers, W. Trumper, C. Cherif

High PErfOrmMAanCe 3D WOVEN .......ccooiiiiiiieieiiieteieieie sttt ettt b et £ st b b s £ £ bbb 2R £ £ b b e b e b e £ £ £ e b e b e R e A e £ e b e b e b e Rt e e e b b e b e b et st b bbb s 173
C. Silva, C. Smith, S. Marshall

Robot-based Implant Resistance Welding of Carbon Fiber Reinforced ThermoplastiCs ... 181
L. Brandt, M. Endrab, S. Jarka, M. Vistein, M. Beyrle, P. Ganswurger



The Impact of Lattice Structure and Pore Geometry on the Mechanical Properties of Carbon Fibres Studied by
Raman Spectroscopy, Waxs and SAXS TECHNIGUES ........ccciiiiiiiiieiiiiiirie ettt sa st se s e b e s e e sseseses e e sessnsnsene s 189
M. Aiti, H. Brunig, D. Jehnichen, M. Gobel, D. Fischer, C. Scheffler, L. Wulff, G. Heinrich

ARCHITECTURE AND INFRASTRUCTURE

Experimental Investigation of Failure Modes of Lattice Grid Composites for Building Structures Based on Case

STUDIES .ttt bbbt h b b8 E b bR E e E e E R E R R R bR S s R bR bbbttt 201
V. Koslowski, J. Solly, J. Knippers

Flexural Response of Corroded Polymer Modified Reinforced Concrete BEAMS.........ccccoiiiiiiiriiniiinieee e 208
N. Al-Akhras, A. Abdel-Halim

Fully Bio-based Composite Pedestrian Bridge: Design, Production, and MONITOFING ..........cieeiriinineeiinseee s 215
G. Luyckx, K. Coene, E. Voet, R. Blok, P. Teuffel, H. Wijen

Reopening - Staatsoper Unter Den LiNAen = BEITiN ..ottt nn s s 223
N/A

AUTOMOTIVE & AEROSPACE COMPOSITES THERMOPLASTICS

Challenges in Stamp FOrming Tailored BIANKS ...ttt bbbttt et 228
T. Slange, L. Warnet, W. Grouve, R. Akkerman

Continuous Ultrasonic Tacking and Real-time Verification; Breakthrough in Effective Tape Laying and Fiber

[2d FoToT=T o 1T o | OO OO TSSOSO TSSO 236
A. Offringa, J. Oosterhof

First Ply Tack of an Automated Fibre Placement Process — Influence of Heatabale Mould Surface, Release Films

AN PrOCESS PAAIMETEIS .......coiiiiiitiiii et b bbb bbb bbb bbb bbbt 245
C. Nguyen, D. Delisle

Roctool Lit: A High Performance and Cost Effective Solution for Automotive and Aeronautical Applications.............cccocovveencne. 254
L. Schaal

AUTOMOTIVE COMPOSITES THERMOPLASTICS, PROCESS

Confidence in Predictive Engineering for Overmoulded Continuous Fibre COMPOSITES..........covuiiiriririeieeieiresseee s 264
W. Schijve, R. Yaldiz

Continuous Data Measurement and Analysis in Automated Manufacturing Processes for Hybrid Lightweight

SEMUCTUIES ...t b b s s e s 0 bbb £ s 0 e bbb h e 0 b b E £ b b E b e bbb e b et bbbttt 277
D. Haider, M. Krahl, M. Gude, R. Hengstmann, S. , M. Haupt

Integration of Endless Fibres in the INjection MOUIAING PrOCESS .......c.coiiiiiiiiiieieeee sttt 285
T. Gebken, M. Kuhn, K. Droder

New Benchmark in the Tailored Blank Manufacturing — High Volume Production in an Exceptional Quality.............ccccooveenne. 292

M. Graf, S. Baumgartner, F. Henning

AUTOMOTIVE COMPOSITES THERMOPLASTICS, PROPERTIES

Effects of Blank Quality on Press Formed Pekk/Carbon Composite PArtS...........cooviiiiiiiiiiiiccnceiessis e 298
V. Donadei, M. Wielandt, A. Offringa, A. Maffezzoli

Influence of Low Shear Mixing Settings on the Mechanical Properties of Long Glass Fibre Polypropylene ..........ccccoviiiiicnnnne 305
T. Bruijn, G. Vincent, F. Hattum

Pre-standardization Study on Mechanical Property Tests for Carbon/Thermoplastic COMPOSITES .........ccccovrivrreeereririeseieereseseenens 312

T. Matsuo, K. Kageyama

AUTOMOTIVE COMPOSITES THERMOSETS & RTM

Automating ReSiN TranSfEr MOUITING ..ottt bbbttt 319
C. Lira, M. Holt, D. Fishpool, I. Papsideris, N. Pantelelis

Development of a Supersport Car Aerodynamic Component Made of Short Fiber CFRP, Characterized by High

INTEGIAtION LEVEI OF PAITS ...ttt bbb bbb bbbttt bbbttt 328
A. Aguggiaro

Research Project SMiLE — Manufacturing Technologies for Continuous Fibre-reinforced Lightweight Automotive

Floor Modules for Cost-efficient High VOIUME PrOAUCTION.........c.cociiiiiiiciii e 350
G. Deinzer, M. Kothmann, J. Rausch, S. Baumgartner, P. Rosenberg, T. Link, F. Diebold, D. Roquette, F. Henning
Tough Polyurethane Snap Cure Resins Engineered for Automotive Composite AppliCations..........ccccovevreeiiinnneci e 358

B. Vangrimde, S. Gurbuz, H. Verbeke

T-RTM Components from Caprolactam — Performance Characteristics, Processing Aspects and In-line Testing

EMPIoying ACHIVE TREIMOGIAPNY .......cuiiiiiiiiiiteieiet ittt bbb bbb bbb e b bbbt n e e bbb bbbttt b s 359
N. Muller, P. Seinsche



DESIGN & MODELING

Design for Manufacturing of Vibro-acoustic Metamaterials for Low Frequent NVH Insulation ..........ccccooveeieinvnecccinnnsseeenn 367
M. Villanueva, C. Claeys, N. Filho, K. Geurts, . Weyenberg, P. Campestrini, B. Pluymers, W. Desmet

Design Guidelines 2.0 to Support Design Process of Fibre-reinforced PIAStiCS............cccviiiiiriininseeeersee s 374
V. Butenko, B. Gladysz, M. Nicolini, A. Albers

Local Buckling of Composite Laminated Beams Accounting for Transverse Shear Deformations ............cccoceeeveonnneniennssecene 382
J. Herrmann, T. Kuhn, T. Mullenstedt, S. Mittelstedt, C. Mittelstedt

Modelling the Microstructure of Complex Shaped Multilayer Reinforced Composite Products...........ccovevvveeiereniniseseinnnsesseeens 390

E. Lamers, M. Kromwijk, L. Mol, C. Dufour, F. Boussu, D. Soulat

ENERGY APPLICATIONS (WIND, TIDAL, OIL & GAS)

Experimental Approach for Determining the Glass/Epoxy Interfacial Properties Through Fibre Fragmentation
LIS £ OO 398
S. Raijmaekers, F. Lahuerta, F. Meer, R. Nijssen

Improvement of Productivity and Quality in the Wind Energy Industry Through the Use of an Advanced Sensor

171 PSPPSR 399
C. Lauter, K.-P. Jaquemotte, N. Pantelelis

Low Temperature Behavior of UHMWPE ENDUMAX (R) TaPES.....c.cettririrteieieiresisieieientsestsistesestssssssstesessssessssesesssessssesesessssssssssesenes 407
B. Atli-Veltin, D. Wilbers

Process Simulations for Manufacturing Thick-Section Parts with Low-Cost Fibre Reinforced Polymers...........cccccovvviiinnnene. 426

J. Maguire, N. Sharp, R. Pipes, C. Bradaigh

FIBERS AND TEXTILE COMPOSITES, DRAPING AND PREFORMING

Comparison of Fibre Angles Between Mechanical Draped Carbon Fibres and Draping Simulation ..o, 434
C. Frommel, M. Korber, M. Kiebig, M. Mayer

Innovative Textile Technologies for the Waste-free Production of Complex Net-Shape 3D Reinforcing Structures

FOI COMPOSITES ...ttt bbb bR b b £ b e bbb e e e H bbb 0 s bbb bbbttt eb bbbttt 442
W. Trumper, G. Hoffmann, T. Gereke, C. Cherif
Tailored Preform Production with Customizable UD Materials for Hybrid Material Design...........ccccoorrreiiiinnnsceieneeseseneeenne 450

F. Holber, B. Schrick, S. Carosella, P. Middendorf

HYBRID AND SANDWICH COMPOSITES 1

Failure Mode Based Design and Dimensioning Method for Metal-Composite-StrUuCTUIES.........cccovvuveeieriiinrceieee s 458
S. Spitzer, A. Langkamp, M. Kuhtz, M. Gude

Manufacturing of Preforms for Multifunctional Steel / Carbon Hybrid Fiber Reinforced Polymer Composites by

OptimizZed DIy FIDEr PlaCEMENT PrOCESS .....civiviveieiiriiiiieieietesesistseesstesesesesee e sesesesessssesesesessssasesesesessssesesesesessssasesesassssssesesesessssnsasesesesesssesees 468
F. Kuhn, J. Rehra, D. May, S. Schmeer, P. Mischang

One-Shot Physically Foamed Sandwich Structures with Carbon-Fibre-Reinforced Top Layers........cccooeieiinnnncceeeene 476
M. Gude, J. Luft, J. Troschitz, R. Kupfer, M. Krahl

Product and Process Development of a Hybrid Stiffening Structure for Aerospace Application ... 484

T. Joppich, A. Menrath, F. Henning

HYBRID AND SANDWICH COMPOSITES 2

Composite High Pressure Hydrogen Gas Vessel of Type-1V Embedded with Clay Crystal Layer as Gas Barrier.............cccouevvuvee. 492
M. Yamamoto, K. Hanaoka, F. Shouhara, K. Yonemoto, T. Fujikawa, K. Murakami, T. Ebina, T. Aizawa

VOLUME 2

Mechanical Performance of Curved SANAWICH FOIACOTES ..ottt ettt 500
F. Muhs, P. Middendorf

The Local Metal Hybridisation: Exploitation of the Weight Saving Potential..............cccooiiiiiiiiicee e 508
E. Petersen, T. Puzio, D. Stefaniak, C. Huhne

Using Finite Element Method for the Sizing of Hybrid Sheet Moulding COMPOUNGS ..........cccuvriiriiireeereesee s 516
H. Buttemeyer, A. Dimassi, M. Fette, M. Hentschel, A. Herrmann

VESTAMELT® Hylink — The Key to Innovative Hybrid Components in Mass Production and Small Series............ccccccovirrecne. 524
M. Risthaus

JOINING AND BONDING

Development of a Thermal Process Model for the Homogenization of Laser-Based Surface Activation of CFRP ...........c.c.cccocenee. 530

P. Hergoss, A. Bauch, M. Canisius, M. Oberlander, D. Herzog, S. Harder, H. Schmutzler, C. Emmelmann



Hybrid Thermoset/Thermoplastic Composites by Using Combination Technologies Including Injection Moulding............ccccc...... 538
S. Schmitt, R. Schares, M. Emonts, K. Fischer, T. Henke, M. Wurtele, E. Schubert

The Effect of a Nanoscale Surface Structure on the Interfacial Strength of Injection Molded PPS-Metal Hybrids............cccccceoeee. 549
M. Laux, B. Beck, R. Emmerich, R. Dreher, F. Henning
Ytterbium Fibre Laser Surface Pre-Treatment of CFRP Soft PatCh REPAITS ........ccveiiiiiiieceiisce et 557

S. Harder, K. Grossheider, P. Hergoss, H. Schmutzler, B. Fiedler

MANUFACTURING IN AEROSPACE

A+ Glide Forming / The New Automated & Continuous Manufacturing ProOCESS ............cccvininciniisie s 565
J. Redondo

Industrial Concept for the Automated Production of Small Batch Series Preforms for Carbon Fiber Reinforced

P1aStiC (CFRP) COMPONENTS ..ottt ittt ettt h bbbt eh s bbb bbb st E bbb b8t h bbb b e bbb th et bbb bbbttt bbbt 573
D. Deden, P. Ganswurger, A. Buchheim, T. Stefani

Stelia Conference Abstract for Sampe Europe COoNfErence - STULLGANT...........cviiiiriiieiiiiieeeee et 581
P. Magnin, L. Lay, G. Andrieu, S. Maire-Vigueur

Mechanics of Cellular Solids and Lattices and Their Lightweight Potential in Additive Manufacturing..........ccccovvveieivnrssennnn 582

A. Grobmann, J. Souza, C. Mittelstedt
Process Analysis and Development of a Module for Implementing Continuous Fibres in an Additive

LAY =T LUy =T L T T =11 SR TSR 593
F. Baumann, L. Sielaff, J. Fleischer

PRESENTATION 2 WINNERS STUDENT COMPETITION SAMPE GERMANY

Development of an Impregnation and Die Unit for the Fabrication of Thermoplastic Fiber-reinforced Profiles Via

the REACTIVE PUITFUSION PTOCESS ......cccviiiriiieiiiti st 601
M. Schakel

Mold Filling Simulation for Production Design of a CFRP Car Underbody Structure with Resin-Transfer-Molding..................... 602
S. Werner

SPACE APPLICATIONS

Access to Space : ArianeGroup’s Vision of Technologies for NeW LaUuNCRErS............cocieiiiiciisee s 605
P. Peres

Integrated CFRP C0OSt EFfECHIVE STIUCTUIES .......cviviiiiiiciciitiiei ettt 615
V. Diaz, C. Mangas, J. Martin

Structural Testing of a Full Scale Booster Casing Produced in Vacuum Resin Infusion Technology..........cccccovviieieinnncsieninenns 626

R. Hartmond, M. Wolff

SPORTS & LEISURE

Manufacturing and Design Defects in Sporting Goods: Why They Occur and How to Avoid Them ........c.cccccvveiirvvceieinscscenn 635
S. Beckwith, A. Wais, R. Yancey

Tailored Sports Equipment Using AM To0liNg — A CaSE STUAY ......c.ceuiiiiriiiiiiieieieiiniitieere et 650
K.-N. Antin, T. Parnanen

Towards the First Composite Bicycle Safety STANAANT. ..ottt sttt 658
A. Wais, R. Yancey, S. Beckwith

Using Failure Analysis Techniques to Improve Production of COMPOSIte PArTS.........ccccciviiiirrieiiiiniseeeneessese e es 678
S. Ganaja

SUSTAINABLE COMPOSITES

Cost-effective Manufacturing of Natural Fiber Textile Composites for Semi-structural Applications by Direct

Thermoplastic Melt IMPIEGNATION ......ccoviiiiieeiiiie et e et e et s e s es e e et et et ese e es et e s e e s e ss e s et e s es e e s s esenenene s sesnte e nneas 687
S. Kim, C.-H. Park

Industrial Manufacturing of Hybrid Yarns Made of Recycled Carbon Fibres for Thermoplastic COmposites...........ccccovvvnieieees 695
M. Hengstermann, M. Hasan, A. Abdkader, C. Cherif, D. Weber, M. Geier, A. Flachenecker

Perspectives of Web Based Composites from RCF MALEIIal ..ot 703

S. Schlichter, G. Stegschuster

TESTING

Accelerated Residual Strength After Fatigue Testing Using In-situ Image Processing for Damage Detection...........ccccceevvvvvrvivcnnnne. 711
M. Draskovic, A. Pickett, S. Carosella, L. Karger, F. Henning, P. Middendorf

Application of CT Micro-focus Imaging to Assess Defects in Composite SPOrting GOOUS ........c.cccouuririreieiririnieieee s 719

S. Beckwith



Automated High-Throughput Microbond Tester for Interfacial Shear Strength STUIES. ... 734
M. Essen, E. Sarlin, O. Tanhuanpaa, M. Kakkonen, P. Laurikainen, M. Hoikkanen, R. Haakana, J. Vuorinen, P. Kallio

A Novel Testing Method of Interfacial Shear Strength Between Fiber and Resin Filled in Pinhole ... 742
K. Kageyama, M. Kanai
Tensile Testing of Biaxxially Braided Carbon COMPOSITES .........cucuieeiiiriririeieierisisteeeesessssesssesesassssssssesessssssesesesessssssesesssessssssesssessssnsns 750

D. Michaelis, P. Middendorf

POSTER PRESENTATIONS

Automated Layup of Spherical Glare Components Using Cooperating RODOTS...........ccccoiiiiiireeniirsse e 757
D. Deden, L. Brandt

Characteritzation of the Interlaminar Shear Strength of Fiber Metal Laminates with Reactively Processed

TREIMOPIASTIC IMIBEFIX ...ttt b bbb bbbttt bbbttt 766
H. Werner, I. Sonmez, R. Wendel, F. Henning, K. Weidenmann

Compatibility Between Two Polymeric Binders and Impregnation Resins for Use in the Insulation System of

SUPEFCONAUCTING COIIS ...t e bbb R bbb bbb bbbttt bbbttt 773
B. Grande, S. Gayot, S. Tavares

Concept of a New LED Based Heating Unit for Automated Fiber PIacement ... 785
T. Orth, C. Weimer, M. Krahl, N. Modler

Continuous Assessment of Geometrical Properties from Unidirectional Fiber Reinforced Tapes..........ccccovrvvreererenirieseieresesnenens 793
C. Buschhoff, M. Schakel, H. Janssen, C. Brecher

Cost-effective Sandwich Cores for Aircraft Cabin APPHCALIONS ..........cciiiiiiici e 801
F. Hesselbach, M. Steinmeyer, A. Endres, S. Schramm, F. Muhs, Y. Klett

Damage Behavior of Inserts Embedded in Carbon Fiber Reinforced Plastics Under Near-Service L0ads ..........ccocoveeieninicenene. 809
F. Pottmeyer, M. Muth, K. Weidenmann

Development of a Dielectric Sensor for the Flow Monitoring of Resin Transfer Moulding .........ccccoveeieiiinreeienennseeeesess s 817
A. Pouchias, P. Cunningham, J. Stein, A. Skordos, M. Kazilas

Development of a Transmission HOUSING USING CFR-TP ...ttt et 824
M. Kreutzmann, T. Schneider, R. Rademacher, C. Domine, H. Motte

Drape Forming Methods for the Automated Preforming of Composite HeliCOpter SErUCTUIES...........cceiiiiireeeiinnseeee e 833

T. Stefani, A. Buchheim, D. Deden, P. Ganswurger, L. Larsen
Effects of Geometry and Fibre Reinforcement of Soft Elastomeric Actuators on the Actuation Performance: the

SAICH OF INEW APPICALIONS........eeiiiteteitiie et bbbt b bbb £ £ bbb s bRt E bbb e st e bbbt b bbbt e 842
M. Poikelispaa, M. Kanerva, J. Vuorinen

Experimental Analysis of Consolidation Processes for Preforms Manufactured by Thermoplastic Automated Fiber

PIACEIMENT ...ttt bbbt bbb bbb b s R e £ e b e b e R 2R £ £ a0 e b e bt E 1 £ £ b b e E R £ £ E bbb A £ R b bR R £ e e e R b b E bt b bbbt n e 852
T. Zenker, F. Bruckner, K. Drechsler

Fire Properties of Commingled Glass Fiber Reinforced Polypropylene: An Initial INnvestigation .........cccccoveeieiivceeicinnscseeenn 861
Y. Ghazzawi, A. Osorio, J. Hidalgo, A. Solarte, M. Heitzmann

Forming Behaviour and Achievable Part Quality of Thermosetting AFP-Towpreg-Laminates ..o 869
A. Schug, M. Popp, A. Margossian, R. Hinterholzl, K. Drechsler

Fracture and Fatigue Behaviour of Carbon Fibre Composites with Nanoparticle-Sized Fibres...........ccooviieieiinnnciinicce 877
S.-N. Tsai, D. Carolan, S. Sprenger, A. Taylor

Hybrid Nanofillers for Multifunctional Properties in High Performance COmMPOSItES ..........covririririeeieriirsee e 884
M. Subramanian, B. Sedai, V. Uppu, R. Vaidyanathan

Improving Fracture Toughness and Fatigue Performance of GFRP Using Nanosilica in Fibre Sizing.........cccccoviiiiininccicnnnne 894
S. Selvarayan, S. Schindler, S. Kuppers, S. Sprenger, G. Gresser

Infusion Characteristics of Preforms Manufactured by Automated Dry Fibre Placement............coccccoeiiiniciinnneccnsecceene 902
L. Veldenz, S. Astwood, P. Giddings, B. Kim, K. Potter

Investigation of a Methodological Approach to Modelling Sandwich Structures Using Cohesive Elements .........ccccccovvvvnecinninnnns 910
T. Grunheid, S. Sikora, H. Friedrich

Meso- and Macro-Scale Models for the Simulation of 3D Woven Composite Reinforcement Mechanics...........ccccovieeinnnrccene. 918
T. Gereke, M. Hubner, C. Cherif

Multi Axial Fatigue Design of Laser Welded PIASHIC PAITS..........cccociiiiiiiectrse ettt 925

D. Spancken, D. Laveuve, A. Buter, F. Henning
New Multi-substrate Polyurethane Adhesives High Performance Bonding Technologies for Automotive

LIGNTWEIGINE DESIGNS ...ttt bbbt b s s £eeeb bR 8 £ R bR £ E bR 8 E bR R e b e e e R bRt e b bRt bbb 933
N. Schlingloff, R. Kohlstrung, T. Engels

Online Intelligent Cure Monitoring for Aerospace APPIICALIONS..........c.cciiiiiiiice e 946
P. Zapp, A. Kuhn, N. Pantelelis

Optmization of the Tow Spreading Process by Design 0f EXPEFIMENTS .......ccuoiiiiriiniiirieee st 954
H. Akram, S. Schindler, M. Lutz, S. Kuppers, M. Milwich, G. Gresser

Potentials of Load Carrying, Structural Integrated CONAUCTOr TIACKS ........ccoiiiciiiiiiice e 962
A. Pototzky, D. Stefaniak, C. Huhne

Sensor-Supported Gripper Surfaces for Optical Monitoring of Draping ProCESSES .........ccereiiririeieierinirisieieeresesesieeesesesessesesenesenas 970
M. Korber, C. Frommel

STYLIGHT®: A New Generation of Aesthetic Composites Based on Styrenic CO-POIYMENS .........cccceirirrireeininenieeee e 978

P. Juan, E. Jahnke, P. Deitmerg



Testing of Novel Joining Concepts for Improved Load Application Into Oscillation-loaded Fibre-reinforced Plastic

STFUCTUIES ... bbb h bbb bbb 985
S. Wagner, S. Sikora, J. Hummel, S. Galkin

Thermal, Electrical and Mechanical Behavior of a Highly Filled Epoxy Resin with Graphite Platelets............cccooccievnninicenes 993
S. Bard, G. Bakis, T. Frank, V. Altstadt

Wrinkling Failure of Membrane Composite of Varying Orientations Under In-plane Shear ... 1001
F. Sabri, J. Jamali

Author Index





