4th CIRP Global Web Conference
(CIRPe 2015)

Understanding the Life Cycle Implications
of Manufacturing

Procedia CIRP Volume 37

Held Online
29 September — 1 October 2015

Editors:

J. Erkoyuncu

ISBN: 978-1-5108-1521-6



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© by Elsevier B.V.
All rights reserved.

Printed by Curran Associates, Inc. (2015)

For permission requests, please contact Elsevier B.V.
at the address below.

Elsevier B.V.
Radarweg 29
Amsterdam 1043 NX
The Netherlands

Phone: +31 20485 3911
Fax: +31 20 485 2457

http://www.elsevierpublishingsolutions.com/contact.asp

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

LIFE CYCLE ENGINEERING AND ASSEMBLY

PROGRESS MONITORING AND GESTURE CONTROL IN MANUAL ASSEMBLY SYSTEMS

USING 3D-TMAGE SENSORS ...ttt bbb et h bbb et b ekt e bbbt nn e eseene s 1
Simon Kaczmarek, Sebastian Hogreve, Kirsten Tracht
ENHANCING SERVICE REQUIREMENTS OF TECHNICAL PRODUCT-SERVICE SYSTEMS. .......c.cccccoiiiinne 7

L. Ruiz Estebanez, E. Shehab, P. Sydor, T. Mackley, P. John, A. Harrison

ANTI-COUNTERFEITING EFFECTIVITY ANALYSIS USING ATTACK AND DEFENSE TREE

SCENARIO METHODS ...ttt ettt b e b e e b e e R e e e b e e b e e bt e h b e eb e eb e e b e e he e nbeeb e e bt eheenbeebeeaneaneenbenreens 12
E. Gossen, J. Eckardt, E. Abele

INCREASING ENERGY FLEXIBILITY OF MANUFACTURING SYSTEMS THROUGH

FLEXIBLE COMPRESSED AIR GENERATION .....oiiiiiiiiii ettt 18
Jan Beier, Sebastian Thiede, Christoph Herrmann

KEY CHALLENGES IN SOFTWARE APPLICATION COMPLEXITY AND OBSOLESCENCE

MANAGEMENT WITHIN AEROSPACE INDUSTRY ...ttt 24
Rall Gonzalez Mufioz, Essam Shehab, Martin Weinitzke, Rachel Bence, Chris Fowler, Stephen Tothill, Paul
Baguley

A REVIEW OF MULTI-CRITERIA DECISION MAKING METHODS FOR ENHANCED

MAINTENANCE DELIVERY ...ttt bbbttt h bbbt b bbbt r et en e 30
Davood Sabaei, John Erkoyuncu, Rajkumar Roy

ASSESSMENT OF ENERGETIC LEVERAGE EFFECT USING A VIRTUAL PROTOTYPE.......cccooeiviiiiinnn 36
Rebecca llsen, Christoph Herder, Jan C. Aurich

IMPROVING THE EFFICACY OF THE LEAN INDEX THROUGH THE QUANTIFICATION OF

QUALITATIVE LEAN METRICS .. ottt ettt b s nb e b e bt st bt b e bt bt e sbesbeenbesaeenbesbnens 42
Omogbai Oleghe, Konstantinos Salonitis

ELECTRO-PHYSICAL AND CHEMICAL PROCESSES, MACHINES, FORMING AND SURFACES

DESIGNING A WAAM BASED MANUFACTURING SYSTEM FOR DEFENCE APPLICATIONS.........ccccccoeee. 48
Alessandro Busachi, John Erkoyuncu, Paul Colegrove, Filomeno Martina, Jialuo Ding

TOWARDS ZERO WASTE IN ADDITIVE MANUFACTURING: A CASE STUDY

INVESTIGATING ONE PRESSURISED RAPID TOOLING MOULD TO ENSURE RESOURCE

EFFTCIENCY .ottt bt bt h bt b e b st b b b e bt s e b e eh bt A bbb bbbt bt e bt b et e b et e 54
Mario LuSic, Andreas Barabanov, Driton Morina, Frank Feuerstein, Ridiger Hornfeck

INVESTIGATIONS IN THE OPTIMIZATION OF POWER ELECTRONICS PACKAGING

THROUGH ADDITIVE PLASMA TECHNOLOGY ...ttt sttt sbe e nesne b sie e e snean 59
Joerg Franke, Aarief Syed-Khaja, Rene Schramm, Raimund Ochs

SHORTENING INNOVATION CYCLES BY EMPLOYEE TRAINING BASED ON THE

INTEGRATION OF VIRTUAL VALIDATION INTO WORKER INFORMATION SYSTEMS........cccoooviiiiiiiiee 65
Christian Fischer, Mario Lusic, Jochen Bénig, Rudiger Hornfeck, Jérg Franke

FLUIDDYNAMIC PLANAR DRIVE WITH UNRESTRAINED ROTATIONAL DEGREE OF

[ R = =1 B O 1Y RO SP PRSP 71
B. Denkena, D. Dahlmann, T. Schumacher
PARTICLE SPEED ANALYSIS IN COBLAST ...ttt e ettt e e e ett e e et e e e aate e e e aae e e sbeeeenateeeanareas 77

C. Stenson, M.C. Meyer, B. Twomey, R. Lupoi

TECHNOLOGY PUSHED PROCESS AND PRODUCT INNOVATION - JOINING BY LINEAR

FLOW SPLITTING ..ottt ettt bbbt h e bt bbb e bt s b ek e b e e bt e bt ekt e b e e m b e e bt e beeb e et e e beebesb e e b nbeenes 83
Christian Wagner, Sebastian Gramlich, Vinzent Monnerjahn, Peter Groche, Hermann Kloberdanz

MODELING OF FORMATION OF NANOSTRUCTURED METAL SURFACES BY

ELECTRODEPOSITION THROUGH A MONOLAYER COLLOIDAL CRYSTAL MASK ........cccoiiiiiiniiieicnnn 89
V.M. Volgin, V.V. Lyubimov, 1.V. Gnidina, A.D. Davydov

CONCEPTUAL MOLD DESIGN FOR MULTI-CURVED NATURAL FIBER REINFORCED

COMPOSITE BODY ARMOR PANEL ...ttt b ettt ss e eb e e e nbeenneaneeneenre e 95
A.B.M. Azhar, M.S. Risby, Arif S.M. Sohaimi, M.N. Hafizi, S. Khalis, S. Asrul



USE OF LASER BEAM DIFFRACTION FOR NON-INVASIVE CHARACTERISATION OF CDTE

THIN FILM GROWTH STRUCTURE ..ottt saa e e e e s eanaaeanaeetaesnseenneeananenneean 101
Nicholas Goffin, Fabiana Lisco, Alessandro Simeone, Gianfranco Claudio, John Tyrer, Elliot Woolley
PROCESSES OF THE VACUUM METALLIZATION OF THE GLASS MICROSPHERES...........cccceovevievnenee. 107

Victor V. Lyubimov, Mikhail S. Salomatnicov

ELECTRICAL DISCHARGE MACHINING WITH THE APPLICATION OF THE CONDUCTIVE

LASER CHANNELS. ... .ttt h bbb bbb et b e e b e bt b e e bt e b b e bt e b e e bt et et e eb e e b abeenrenreen 112
Victor V. Lyubimov, Denis V. Kozyr, Inna V. Gnidina

ANALYTICAL MODEL TO PREDICT SAUTER MEAN DIAMETER IN AIR ASSISTED

ATOMIZERS FOR MQL IN MACHINING APPLICATION ......iii ettt 117
E.L. Chidambaram, N. Arunachalam, L. Vijayaraghavan

PRODUCTION SYSTEMS AND ORGANIZATIONS

DIGITAL FACTORY APPROACH FOR FLEXIBLE AND EFFICIENT MANUFACTURING

SYSTEMS IN THE AEROSPACE INDUSTRY ...ttt sttt ee et ste st ae et save e e e snaeassaeanaeessaesnsaenseesnaeesneens 122
Alessandra Caggiano, Fabrizia Caiazzo, Roberto Teti

SYNCHRONIZATION OF ENGINEERING, MANUFACTURING AND ON-SITE

INSTALLATION IN LEAN ETO-ENTERPRISES ........ooiiiiiiiiii e st nae s 128
Erwin Rauch, Patrick Dallasega, Dominik T. Matt

NEMAWASHI: ATTAINING VALUE STREAM ALIGNMENT WITHIN COMPLEX

ORGANIZATIONAL NETWORKS ...ttt e s et ste e st e e nte e st e e ste e sneeanteessaeeseesneeansaenneaennenans 134
Javier Villalba-Diez, Joaquin Ordieres-Meré, Heiko Chudzick, Paloma Lépez-Rojo

REAL-TIME BOTTLENECK DETECTION AND PREDICTION TO PRIORITIZE FAULT

REPAIR IN INTERLINKED PRODUCTION LINES ...ttt ettt ettt sta et e tre e eabaa e 140
Michael Wedel, Michael von Hacht, Ralf Hieber, Joachim Metternich, Eberhard Abele
CRITICAL COMPONENTS EVALUATION IN MANUFACTURING-TO-ORDER PROCESSES...........ccccev... 146

Massimo Manzini, Marcello Urgo
METHOD FOR AN ENHANCED ASSEMBLY PLANNING PROCESS WITH SYSTEMATIC

VIRTUAL REALITY INCLUSION ...ttt e ettt e it e e e st e e e s ta e e e st e e e sab e e e sbaeeeesareeesabeeesbeeeennes 152
Pascal A. Winkes, Jan C. Aurich
GEOMETRIC QUANTIFICATION OF COST UNCERTAINTY PROPAGATION: A CASE STUDY ......ccccue... 158

Oliver Schwabe, Essam Shehab, John Erkoyuncu
ASSESSING FEASIBILITY OF OPERATIONS AND MAINTENANCE AUTOMATION - A CASE

OF SMALL HYDROPOWER PLANTS ...tttk h ettt ab et an e 164
Luka Selak, Rok Vrabic, GaSper Skulj, Alojzij Sluga, Peter Butala

CUTTING

NOVEL SPATIAL CUTTING TOOL-WEAR MEASUREMENT SYSTEM DEVELOPMENT AND

ITS EVALUATION ...ttt b bbb et h b e bbbttt h bbbt bt et h et e bbbt b et e st 170
Luka Cerce, Franci Pusavec, Janez Kopac

MODELING OF WIRE ELECTROCHEMICAL MICROMACHINING .....cccoiiiiiiiinieiee e 176

V.M. Volgin, V.V. Lyubimov, V.D. Kukhar, A.D. Davydov

INVESTIGATION OF THE SKIVE HOBBING PROCESS BY APPLYING A DEXEL-BASED

CUTTING SIMULATION . ...ttt stee et ee et ste e te e st e e te e s s e e sseessee e seeaseeesseeanse e seeasteeaneeanteeaseeesseenneeensaeanenensenns 182
V. BoR, B. Denkena, S. Henning

MODELING OF SURFACE LOCATION ERRORS IN A MULTI-SCALE MILLING

SIMULATION SYSTEM USING A TOOL MODEL BASED ON TRIANGLE MESHES..........cc.ccoovviinniiiniencn 188
T. Siebrecht, P. Kersting, D. Biermann, S. Odendahl, J. Bergmann

NEURO-FUZZY SYSTEM IMPLEMENTATION IN MULTIPLE SENSOR MONITORING FOR

NI-TI ALLOY MACHINABILITY EVALUATION......coit ittt s nneesnaeesaee e e s sneas 193
T. Segreto, A. Caggiano, R. Teti

ELECTROMAGNETIC LEVITATION GUIDE FOR USE IN ULTRA-PRECISION MILLING

(08 = N I USSR 199
B. Denkena, D. Dahlmann, R. Krueger

PREDICTIVE MODELLING FOR ENERGY CONSUMPTION IN MACHINING USING

ARTIFICIAL NEURAL NETWORK ..ottt sttt sb et sba e be s be e st sbeenbesbeeseenbesneentenn 205
Girish Kant, Kuldip Singh Sangwan



THERMOGRAPHIC INSPECTION OF CFRP METAL HYBRID COMPONENTS ..o 211
Michael Jelinek, Christian Seidel, Gunther Reinhart

OPTIMISED PARAMETER SETS FOR THERMOGRAPHIC INSPECTION OF CFRP METAL

HYBRID COMPONENTS ...ttt bbb e bt st e b e eh b e s bt e b b e b e eab e nb e e s e e ebeenb e s be e s e e et e enbe s b e eseenbeaneas 218
Michael Jelinek, Johannes Schilp, Gunther Reinhart
APPLICATION OF ARTIFICIAL NEURAL NETWORKS IN ABRASIVE WATER JET MILLING ................. 225

T.V.K. Gupta, J. Ramkumar, Puneet Tandon, N.S. Vyas
BURR FORMATION AND HOLE QUALITY WHEN DRILLING TITANIUM AND ALUMINIUM

AL O Y Sttt etk bR £ e e e R e AR e AR £ oA e e Re 4R b e AR £ oA e e AR £ AR e AR £ SRR e AR £ oA R e AR e e R e e Rt e Re e bt ebe e bt aReenenrean 230
A.M. Abdelhafeez, S.L. Soo, D.K. Aspinwall, A. Dowson, D. Arnold
ESTIMATION OF LOAD HISTORY BY RESIDUAL STRESS RELAXATION.....cccoiiiiiiniie e 236

B. Breidenstein, B. Denkena, T. Morke, R. Hockauf

DESIGN

DESIGN OF A VIRTUAL REALITY FRAMEWORK FOR MAINTAINABILITY AND

ASSEMBLABILITY TEST OF COMPLEX SYSTEMS ...ttt 242
Adelaide Marzano, Imelda Friel, John Ahmet Erkoyuncu, Samuel Court

DESIGN CONSIDERATIONS FOR SAFE HUMAN-ROBOT COLLABORATIVE WORKPLACES................... 248

George Michalos, Sotiris Makris, Panagiota Tsarouchi, Toni Guasch, Dimitris Kontovrakis, George Chryssolouris

ROS BASED COORDINATION OF HUMAN ROBOT COOPERATIVE ASSEMBLY TASKS-AN

INDUSTRIAL CASE STUDY ...ttt stttk b ettt b e b s he e e e e b e bt e bt e et e b e e b e e be e et e b e et e sheeeesbeebenneenes 254
Panagiota Tsarouchi, Sotiris Makris, George Michalos, Alexandros-Stereos Matthaiakis, Xenofon Chatzigeorgiou,
Athanasios Athanasatos, Michael Stefos, Panagiotis Aivaliotis, George Chryssolouris

ENABLING LEAN DESIGN THROUGH COMPUTER AIDED SYNTHESIS: THE INJECTION

MOULDING COOLING CASE-..... oottt b btk bt bbbt b e bt bbb e s et 260
Juan M. Jauregui Becker, Wessel W. Wits

ENGINEERING FRAMEWORK FOR ENABLING MASS CUSTOMISATION OF CURVILINEAR

PANELS WITH LARGE SURFACES BY USING PIN-TYPE TOOLING.......ccciiiiiirieieeee e 265
Mario LuSic, Matthias Wimmer, Christoph Maurer, Riudiger Hornfeck

Author Index





