50th CIRP Conference on
Manufacturing Systems 2017

Manufacturing Systems 4.0

Procedia CIRP Volume 63

Taichung City, Taiwan
3 - 5May 2017

Editors:

Mitchell M. Tseng
Hung-Yin Tsai
Yue Wang

ISBN: 978-1-5108-4507-7



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. (2017)

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:  845-758-2633

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



TABLE OF CONTENTS

EDITORIAL ...ttt 1t bbb b E b e st e b £ h R h R et e b e b £ e b e e b e R e E e b e e e st ekt e bt e b e b b e et eneene s 1
Mitchell M. Tseng

USER-EXPERIENCE BASED PRODUCT DEVELOPMENT FOR MASS PERSONALIZATION: A

CASE STUDY ...tttk h bbbt e bt skt e et e b e e bt S h £ 21 et e R e 2R b e AH £ e A e e A b £ oAb oAb £ e A s e b e e R b e AR e e b e e R e e b e e bb e e e ebe e b e nb e e e e abeenran 2
Pai Zheng, Shigiang Yu, Yuanbin Wang, Ray Y. Zhong, Xun Xu

DEVELOPMENT OF A SENSOR PROTOTYPE AND GEOMETRY BASED PARAMETERS FOR

THE CHARACTERIZATION OF RIBLETS USING ANGLE-RESOLVED MEASUREMENT

TECHNIQUES ...ttt bt b et h bt b E e b 2o s h e b E A E b e st e b e e bt e bbbt et s e bt e bt et b et eseans 8
Francois Torner, Gerhard Stelzer, Felix Stroer, Jorg Seewig

COMPETITIVE PRICE STRATEGY WITH ACTIVITY-BASED COSTING - CASE STUDY OF

BICY CLE PART COMPANY ...ttt sttt sttt et sae et e st e e te e sm b e e be e e st e e s bt e an b e e beeasteenbeeanbeeabeeeteesnbeenbeeannes 14
Tsung-Yueh Lu, Shu-Li Wang, Mei-Fang Wu, Feng-Tsung Cheng

A HEURISTIC APPROACH TO SOLVE AN INDUSTRIAL SCALABILITY PROBLEM.......cccccovviveiieveeeen 21
Shao Huan, Li Aiping, Liu Xuemei, Xu Liyun, Moroni Giovanni

CO-CREATION IN THE EARLY STAGE OF PRODUCT-SERVICE SYSTEM DEVELOPMENT ......ccccccevvninnne 27

Aida Boukhris, Albrecht Fritzsche, Kathrin Mdéslein

INVESTIGATING FLEXIBILITY AS A PERFORMANCE DIMENSION OF A

MANUFACTURING VALUE MODELING METHODOLOGY (MVMM): A FRAMEWORK FOR

IDENTIFYING FLEXIBILITY TYPES IN MANUFACTURING SYSTEMS.......coiiiiiii e 33
Niklas Burger, Melissa Demartini, Flavio Tonelli, Freimut Bodendorf, Chiara Testa

MANUFACTURING SYSTEM ON THE CLOUD: A CASE STUDY ON CLOUD-BASED PROCESS

PLANNING ...ttt b bbbt e bt s h e be e b e e b e e Rt e o E e e E e e bt 4h £ e AR e e b e £a b e eR e e ke eh e e b e e he e b e eb e et e sheenneebeennesneenes 39
Xi Vincent Wang, Mohammad Givehchi, Lihui Wang

AUGMENTED REALITY APPLICATION TO SUPPORT REMOTE MAINTENANCE AS A

SERVICE IN THE ROBOTICS INDUSTRY ...ttt ettt nne e 46
D. Mourtzis, V. Zogopoulos, E. Vlachou

IDENTIFYING COMPLEXITY DRIVERS IN DISCRETE MANUFACTURING AND PROCESS

INDUSTRY ittt bt h e b e oAbt b e s e e R e e H b e E e h e e AR e 4R b e b e e R e e b e e a b e e b e e b st b e et e bt e b e e b e anbenbenreen 52
Dominik Kohr, Lukas Budde, Thomas Friedli

STATE-OF-THE-ART LASER ADDITIVE MANUFACTURING FOR HOT-WORK TOOL

Fritz Klocke, Kristian Arntz, Mahesh Teli, Kai Winands, Maximilian Wegener, Stella Oliari
RESOURCE-BASED COST MODELING - A NEW PERSPECTIVE ON EVALUATING GLOBAL

PRODUCTION NETWORKS. ...ttt bbbttt h bbbt b bbbt n e e e b 64
Guenther Schuh, Jan-Philipp Prote, Torben Schmitz
CYBER-PHYSICAL MACHINE TOOL — THE ERA OF MACHINE TOOL 4.0......cccciiiiiiiiniiiicie e 70

Chao Liu, Xun Xu
EVALUATION OF THE ENERGY FLEXIBLE OPERATION OF MACHINE TOOL

(010 1177121 @ NN = N N 1 TSRS 76
Richard S.-H. Popp, Corinna Liebl, Michael F. Zaeh
THE FRAMEWORK OF A CLOUD-BASED CNC SYSTEM ....cooiiiiiiiieiiiisie sttt 82

Zhigian Sang, Xun Xu

ASSESSING INSTRUCTIONS IN AUGMENTED REALITY FOR HUMAN-ROBOT

COLLABORATIVE ASSEMBLY BY USING DEMONSTRATORS.......cciiiiiiiiiie e 89
Oscar Danielsson, Anna Syberfeldt, Rodney Brewster, Lihui Wang

AN INTEGRATED PLANNING AND PROGRAMMING SYSTEM FOR HUMAN-ROBOT-

COOPERATION ...ttt b et bt h et h e bt e bt e s bt e b e e bt e bt e A bt e b £ oAbt eh e e eb e eh e e bt ehe e ke e b b e b e ebeenbeebeebeabeenbenbeen 95
Julia Berg, Gunther Reinhart

LASER-ASSISTED SELECTIVE ACTIVATION OF INJECTION MOLDED CHIP PACKAGING

DEVICES WITH THERMOSET SUBSTRATE MATERIALS FOR INTELLIGENT

CONNECTIVITY SYSTEMS IN AUTOMOBILES ...t 101
Timo Kordass, Bassim Bachy, Mathias Weisser, Jorg Franke
MOTION PLANNING FOR INDUSTRIAL ROBOTS USING REINFORCEMENT LEARNING ...........cccoeieee. 107

Richard Meyes, Hasan Tercan, Simon Roggendorf, Thomas Thiele, Christian Biischer, Markus Obdenbusch,
Christian Brecher, Sabina Jeschke, Tobias Meisen



ASSESSMENT OF THE IMPLEMENTATION OF MANUFACTURING EXCELLENCE IN A
FIBER BASED PACKAGING MANUFACTURING ENVIRONMENT ...ttt 113
Shawn Castro, Chris Riedel

THE CYBER-PHYSICAL E-MACHINE MANUFACTURING SYSTEM: VIRTUAL

ENGINEERING FOR COMPLETE LIFECYCLE SUPPORT .....ocoiiiiiiitiree et 119
Sergey Konstantinov, Mussawar Ahmad, Karthik Ananthanarayan, Robert Harrison
INDUSTRY 4.0 IMPACTS ON LEAN PRODUCTION SYSTEMS ... .ot 125

Tobias Wagner, Christoph Herrmann, Sebastian Thiede
A REAL-TIME LOCATION SYSTEM BASED ON RFID AND UWB FOR DIGITAL

MANUFACTURING WORKSHOP ...ttt e s et e et asnteesteeestaesnaeanteesseeesseesnseasaesnaeesseennseenses 132
Shaohua Huang, Yu Guo, Shanshan Zha, Falin Wang, Weiguang Fang

IMPLEMENTATION OF AN ADAPTED HOLONIC PRODUCTION ARCHITECTURE........ccccceecvevieviicieeeien 138
Iris GraRler, Alexander Pohler

POTENTIALS OF DIGITALIZATION IN TOOL MANAGEMENT .....ooiiiii it 144

Eva Schaupp, Eberhard Abele, Joachim Metternich
APPLICATION OF PROGRAMMABLE LOGIC CONTROLLER TO BUILD-UP AN

INTELLIGENT INDUSTRY 4.0 PLATFORM ..ottt sttt sttt nb st nn e 150
Jian-Yu Chen, Kuo-Cheng Tai, Guo-Chin Chen
CLOUD-BASED DESIGN AND ADDITIVE MANUFACTURING OF CUSTOM ORTHOSES..........cccccocvienine 156

Albert Shih, Dae Woo Park, Ya-Yu (Dory) Yang, Robert Chisena, Dazhong Wu
BIG DATA ANALYTICS BASED OPTIMISATION FOR ENRICHED PROCESS PLANNING: A
IMETHODOLOGY ..ottt ettt te e b ettt 1e ke e s ekt a1t e ek e a8t e k4284 e b4 a8 b e A b e e bt e b e e R e e e bt e bt e e beenb e s be e s ben b e aneenbeabe e beanean 161
Wei Ji, Lihui Wang
TOWARDS INDUSTRY 4.0 UTILIZING DATA-MINING TECHNIQUES: A CASE STUDY ON

QUALITY IMPROVEMENT ..ottt bbbt bbb e b e e bt e b e e b e s bt e et e b e e b e sbe e b e abeenbesneenes 167
Harley Oliff, Ying Liu
M2DDM - A MATURITY MODEL FOR DATA-DRIVEN MANUFACTURING.........ccccoiiiiieseneeese e 173

Christian Weber, Jan Konigsberger, Laura Kassner, Bernhard Mitschang
WHAT BENEFITS DO INITIATIVES SUCH AS INDUSTRY 4.0 OFFER FOR PRODUCTION

LOCATIONS IN HIGH-WAGE COUNTRIES?......oiiiiii ittt sttt b et saesba et steesaesbasneeseeans 179
Paul Schonsleben, Filippo Fontana, Aldo Duchi

GESTURE CONTROL OF CYBER PHYSICAL SYSTEMS ... .ottt 184
Gergely Horvéath, Gabor Erdos

AN APPROACH TOWARDS AN ADAPTIVE QUALITY ASSURANCE........ccccoii ettt 189
Sebastian Schotz, Steffen Butzer, Paul Molenda, Tom Drews, Rolf Steinhilper

DEMAND-SIDE-MANAGEMENT BY FLEXIBLE GENERATION OF COMPRESSED AIR........ccceovivvevienee. 195

Ralf Boehm, Joerg Franke

A SIMULATION-BASED FRAMEWORK FOR THE ECONOMIC EVALUATION OF FLEXIBLE

MANUFACTURING SYSTEMS ..otttk bt b bt bbbttt b bt n et s e 201
Paul Molenda, Tom Drews, Oliver Oechsle, Steffen Butzer, Rolf Steinhilper

CONCEPT AND USE CASE DRIVEN APPROACH FOR MAPPING IT SECURITY

REQUIREMENTS ON SYSTEM ASSETS AND PROCESSES IN INDUSTRIE 4.0.....cccooiiiiiiieeeeeeeeiee 207
Yiibo Wang, Oleg Anokhin, Reiner Anderl

COLLABORATIVE OPTIMIZATION OF TRANSFER LINE BALANCING AND BUFFER

ALLOCATION BASED ON POLYCHROMATIC SET ...ooiiiiiiiesieeee ettt sttt sttt sttt sbe e nie e 213
Liu Xuemei, Shao Huan, Zhang Rui, Jia Yonggi, Li Aiping
THE IMPLEMENTATION OF CLOUD PLATFORM FOR INJECTION MOLDING PROCESS ..........cccccceeenene 219

Wen-Ren Jong, Shia-Chung Chen, Shih-Ming Wang, Su-Houn Liu, Hsiu-Li Liao, Yu-Hung Ting, Han-Ting Chen

MULTI-CRITERIA EVALUATION OF MANUFACTURING SYSTEMS 4.0 UNDER

UN C E R T AN T Y ittt bbbt e bt e s b e b e e h e e e b e e R b oA E £ e h e e eb £ e R b e A b e e R e e R e oAb e eb e e R e e be e b e e b e e he e et e e nbenbenbeebeanean 224
Christoph Liebrecht, Alexander Jacob, Andreas Kuhnle, Gisela Lanza

ON THE INFLUENCE OF DIFFERENT PARAMETERS ON THE CHARACTERISTIC CUTTING

SURFACE WHEN SHEAR CUTTING ALUMINUM ..ottt sttt sne et 230
Michael Krinninger, Florian Steinlehner, Daniel Opritescu, Roland Golle, Wolfram Volk

KNOWLEDGE-BASED ESTIMATION OF MAINTENANCE TIME FOR COMPLEX

ENGINEERED-TO-ORDER PRODUCTS BASED ON KPIS MONITORING: A PSS APPROACH ........cccooueuee. 236
D. Mourtzis, N. Boli, S. Fotia

RELIABILITY MEASUREMENT FOR MULTISTATE MANUFACTURING SYSTEMS WITH

FAILURE INTERAGCTION . ...ttt sttt b e b e s b e e ab e s b e e s e e b e e ae e eb e e s e e eb e e mb e nbeeheeebeemnenbeesnenbeannas 242
Liyun Xu, Yanhao Chen, Florent Briand, Fengxu Zhou, Moroni Givanni



STATISTICAL ANALYSIS OF SIMILARITY MEASURES FOR SOLVING CELL FORMATION

L @ = I AV SRS 248
Yingyu Zhu, Simon Li
A SYSTEMS ENGINEERING BASED METHOD TO INCREASE ENERGY FLEXIBILITY .coooviiiiiiieeiiecee, 254

Eric Unterberger, Johannes Glasschroder, Gunther Reinhart
EFFECTS OF RECONFIGURATIONS FOR MULTI-PERIOD PRODUCTION PLANNING

UNDER DEMAND UNCERTAINTY L.ttt et e e s stte e e st e e e st e e s atae e e e bt e e e sabeeeabbeeesssbeeesabeeeataeaaanes 260
Tatsushi Nishi, Soh Sakurai
COMPETENCE-BASED PERSONNEL SCHEDULING THROUGH PRODUCTION DATA....ccocc oo, 265

Berend Denkena, Marc-André Dittrich, Florian Winter
MODELING APPROACH FOR SITUATIONAL EVENT-HANDLING WITHIN PRODUCTION

PLANNING AND CONTROL BASED ON COMPLEX EVENT PROCESSING.........ccccoiiiiie e 271
Julia Pielmeier, Stefan Braunreuther, Gunther Reinhart
WORK IN PROCESS CONTROL FOR A HIGH PRODUCT MIX MANUFACTURING SYSTEM ........cccv...... 277

Oladipupo Olaitan, Quan Yu, Erlend Alfnes

IMPLEMENTATION OF KEY PERFORMANCE INDICATORS SELECTION MODEL AS PART

OF THE ENTERPRISE ANALY SIS IMODEL ..ottt bbb 283
Sergei Kaganski, Juri Majak, Kristo Karjust, Silver Toompalu

A CO-EVOLUTIONARY ALGORITHM FOR OPEN-SHOP SCHEDULING WITH

DISASSEMBLY OPERATIONS ...ttt ettt b et b e s e bt s e e bt e ab e sb e s e ekt e st e s bt e st e et e enbesbeesn et e anras 289
Yoshitaka Tanimizu, Michisuke Sakamoto, Hideyuki Nonomiya

VARIETY-DRIVEN ASSEMBLY SYSTEM LAYOUT DESIGN BY DESIGN STRUCTURE

MATRIX CLUSTERING ANALYSIS ..t bbbttt b e b e e be e b e ane s 295
Xuejian Gong, Yitao Liu, Roger J. Jiao
ADDRESSING THE PERFORMANCE OF ORDER ACCEPTANCE ..ottt 301

Johannes Cornelis De Man, Bjgrn Sgrskot Andersen, Jan Ola Strandhagen
A FRAMEWORK OF ENERGY CONSUMPTION MODELLING FOR ADDITIVE

MANUFACTURING USING INTERNET OF THINGS.......coiiiiiiii ittt 307
Jian Qin, Ying Liu, Roger Grosvenor
5-AXIS CONTROL FINISHING FOR DECREASED TOOL WEAR........cctititiieiititnt ettt 313

Soushi Uchikata, Anthony Beaucamp, Yoshimi Takeuchi

FLEXIBLE IT-PLATFORM TO SYNCHRONIZE ENERGY DEMANDS WITH VOLATILE

LAY 4 S 15 T SRR 318
Dennis Bauer, Eberhard Abele, Raphael Ahrens, Thomas Bauernhansl, Gilbert Fridgen, Matthias Jarke, Fabian
Keller, Robert Keller, Jaroslav Pullmann, René Reiners, Gunther Reinhart, Daniel Schel, Michael Schopf, Philipp
Schraml, Peter Simon

DEXTEROUS MACHINING OF UNSTABLE THIN PLATE ...ttt 324
Yuya Kida, Kohei Toyoda, Anthony Beaucamp, Yoshimi Takeuchi

DEVELOPMENT OF ADIGITAL CONTINUOUS IMPROVEMENT SYSTEM FOR

[ @ T L0 L @ I 1 1 RSB 330
J. Hambach, K. Kimmel, J. Metternich

A NOVEL VR TOOL FOR COLLABORATIVE PLANNING OF MANUFACTURING PROCESS

CHANGE USING POINT CLOUD DATA .ottt sttt ase e sb e s et sa e s b e s be e besba et e areebesteebennes 336
Liang Gong, Jonatan Berglund, Dennis Saluééar, Bjérn Johansson

ENABLING AGILITY IN PRODUCT DEVELOPMENT THROUGH AN ADAPTIVE

ENGINEERING CHANGE MANAGEMENT ....ooiii ittt se et e et e snteestaesneaenneesnenenseesnseenneeaneas 342
Gunther Schuh, Thomas Gartzen, Samuel Soucy-Bouchard, Felix Basse

PREDICTION OF THE PRODUCT QUALITY OF TURNED PARTS BY REAL-TIME ACOUSTIC

EMISSION INDICATORS ...ttt s et e et e st e e s teesa b e e te e e s eeesseeaate e teeesseessseenteesseeesteesnseenteeaneeesaeennreenres 348
Albert Albers, Tobias Stiirmlinger, Knut Wantzen, Bartosz, Gladysz, Friedrich Miinke
ROBUST FACILITY LAYOUT DESIGN UNDER UNCERTAIN PRODUCT DEMANDS.........cccocviiiininienienenn 354

Shanshan Zha, Yu Guo, Shaohua Huang, Falin Wang, Xiao Huang

PREDICTIVE PRODUCTION PLANNING CONSIDERING THE OPERATIVE RISK IN A

MANUFACTURING SYSTEM ...t bbbt b et b e bbb e bt ne s 360
J. Kléber-Koch, S. Braunreuther, G. Reinhart

FRAMEWORK FOR THE DEVELOPMENT OF A NEW RECONFIGURABLE GUILLOTINE

SHEAR AND BENDING PRESS MACHINE ......ooiiiiiiei ettt sttt bbbt ee 366
Vennan Sibanda, Khumbulani Mpofu, John Trimble

A FREQUENCY DOMAIN APPROACH FOR TUNING CONTROL PARAMETERS OF CNC

SERVOMOTORS TO ENHANCE ITS CIRCULAR CONTOURING ACCURACY ....oooiiiiiiieiiineneereeese e 372
Diego Hidalgo, Syh-Shiuh Yeh, Jien-I. Lee



VIRTUAL AND PHYSICAL SYSTEMS INTRA-REFERENCED MODELLING FOR SMART

FACTORY ittt h et b et b e s b e e bt e h e e b e e R b e AR £ e h £ e R e oAb e AE £ SR £ e R £ SR b e AR £ e R e e R £ oA R e AR e e R et eRe e AR e Rt e R e e Rt e e e b e ere e neanran 378
Yan Zeng, Yuehong Yin

KNOWLEDGE MANAGEMENT: MANAGING ORGANIZATIONAL INTELLIGENCE AND

KNOWLEDGE IN AUTOPOIETIC PROCESS MANAGEMENT SYSTEMS - TEN YEARS INTO

INDUSTRIAL APPLICATION ..otttk h et b bt b et ettt b b et ne e 384
Markus J. Thannhuber, Andy Bruntsch, Mitchell M. Tseng

DYNAMIC ANALYSIS OF INTELLIGENT COIL LEVELING MACHINE FOR CYBER-

PHYSICAL SYSTEMS IMPLEMENTATION ..ottt sttt nennean 390
Brian Chen, Jen-Yuan James Chang

HUMAN-ROBOT COLLABORATION DEMONSTRATOR COMBINING SPEECH

RECOGNITION AND HAPTIC CONTROL ..ottt sttt be ettt et b et e nbe e naean 396
Patrik Gustavsson, Anna Syberfeldt, Rodney Brewster, Lihui Wang

A CIRCUIT DESIGN TO PROTECT CURRENT SURGE FOR UNMANNED FACTORIES...........ccocoiiiiininnne 402
Bo-Rong He, Chih-Hong Kao, Jhen-Lu Zou, Hsiung-Cheng Lin

VARIATION ANALYSIS OF AUTOMATED WING BOX ASSEMBLY ....cooiiiiiiiiiiiiic e 406

Otto J. Bakker, Atanas A. Popov, Svetan M. Ratchev
A CLOUD-BASED PLATFORM FOR AUTOMATED ORDER PROCESSING IN ADDITIVE
IMANUFACTURING ..ottt s e s e e s et e st e e steesa b e e teeasteesseesateeteeesteesaseanteesseeesteesnseenteeanneeaeennreanres 412
Jan-Peer Rudolph, Claus Emmelmann
METHOD FOR AUTOMATICALLY RECOGNIZING VARIOUS OPERATION STATUSES OF

LEGACY MAGCHINES ...ttt b bt b e et s bbbt b e e st ekt e bt eb et b et et ane 418
Masaaki Maeda, Yuichi Sakurai, Tsuyoshi Tamaki, Youichi Nonaka
PERFORMANCE ANALYSIS OF A FLEXIBLE MANUFACTURING SYSTEM (FMS) ......coocoiiiiiinieieeece 424

Kashif Mahmood, Tatjana Karaulova, Tauno Otto, Eduard Shevtshenko

SAFE ASSEMBLY CELL LAYOUT THROUGH RISK ASSESSMENT — AN APPLICATION

WITH HAND GUIDED INDUSTRIAL ROBOT ...ttt sttt sttt sttt sbe bt sbe e nbe e 430
Varun Gopinath, Fredrick Ore, Kerstin Johansen

DIGITAL MANUFACTURING SYSTEMS: A FRAMEWORK TO IMPROVE SOCIAL

SUSTAINABILITY OF APRODUCTION SITE ...ttt 436
Fabio Gregori, Alessandra Papetti, Monica Pandolfi, Margherita Peruzzini, Michele Germani

TOWARDS INTELLIGENT AND SUSTAINABLE PRODUCTION: COMBINING AND

INTEGRATING ONLINE PREDICTIVE MAINTENANCE AND CONTINUOUS QUALITY

(610 ]\ I L ] S TSSOSO RS TPTPRRPRPRO 443
John Lindstrom, Hans Larsson, Martin Jonsson, Erik Lejon

APPLICATION OF AN UNSCENTED KALMAN FILTER FOR MODELING MULTIPLE TYPES

OF MACHINE TOOL ERRORS ...ttt b bbb bt et b e et s bt et e ke e b e s bt e besbe et e nree s 449
Christian Brecher, Matthias Brozio, Michel Klatte, Tae Hun Lee, Filippos Tzanetos

PERIODIC STRUCTURES ON STAVAX RAPIDLY FABRICATED BY FEMTOSECOND LASER

INDUCED PERIODIC SURFACE STRUCTURES (FLIPSS).....cccoiiiiiiee et 455
Hung-Yin Tsai, Chun-Wei Huang, Yi-Hung Chen
SCHEDULING AND OPERATOR CONTROL IN RECONFIGURABLE ASSEMBLY SYSTEMS.........cccccceue.. 459

David Gyulai, Botond Kadar, Laszlé Monostori

CONSTRUCTION OF A VIRTUAL PRODUCTION LINE INCLUDING A BUFFER FOR

SIMULATION OF ELECTRIC POWER CONSUMPTION .....ooiiiiiiiiite ettt ettt stee et etee e nneas 465
Sota Matsumoto, Michiko Matsuda

MODELING AND PERFORMANCE EVALUATION OF MULTISTAGE SERIAL

MANUFACTURING SYSTEMS WITH REWORK LOOPS AND PRODUCT POLYMORPHISM.........cccccoevenee. 471
Zhang Heng, Li Aiping, Liu Xuemei, Xu Liyun, Giovanni Moroni
DETERMINING THE POTENTIAL TO IMPROVE SCHEDULE COMPLIANCE ........cccoiiiiiiieeeeeeeieee 477

Andreas Piontek, Hermann Lédding
A NUMERICAL METHOD FOR REVERSELY GENERATING A PAIR OF CONJUGATED
ROTOR PROFILES OF TWIN-SCREW COMPRESSOR FROM THE MEASURED PROFILE

Ruei-Hung Hsu, Yu-Ren Wu, Zi-An Chen

EVALUATION OF THE APPLICABILITY OF RANDOM WALKS FOR GENERATION OF

MATERIAL FLOW NETWORK MODELS.......ooiiiiie ittt st sae e st snta b snaeesaeesnseenneeaneas 488
Darja Wagner, Till Becker

REDUCTION OF BURR FORMATION FOR CONVENTIONAL SHEAR CUTTING OF BORON-

ALLOYED SHEETS THROUGH FOCUSED HEAT TREATMENT ..ottt 493
Martin Feistle, llja Koslow, Michael Krinninger, Roland Golle, Wolfram Volk



IMPROVING THE CURING CYCLE TIME THROUGH THE NUMERICAL MODELING OF AIR
FLOW IN INDUSTRIAL CONTINUOUS CONVECTION OVENS ...t 499
Yuan Yi, Konstantinos Salonitis, Panagiotis Tsoutsanis, Lampros Litos, John Patsavelas

COMPARISON OF SEQUENTIAL AND INTEGRATED OPTIMISATION APPROACHES FOR

ASP AND ALB ... .ottt ettt e bt et —e et e b et ee e be e e te e be e beehe e e beeahee e teeaate e beeateeebeeaareenres 505
M. F. F. Ab Rashid, A. Tiwari, W. Hutabarat
RIEMANN'S METHOD IN MODELLING OF POWDER METALLURGY PROCESSES........c...ccoooieviiiieiiiieens 511

Sergei Alexandrov

CHANGEABILITY FOCUSED PLANNING METHOD FOR MULTI MODEL ASSEMBLY

SYSTEMS IN AUTOMOTIVE INDUSTRY ...ttt sttt se e stee et ssae et e ssaaentaessaeataesneaansaesnenessnennseenes 515
Johannes Fisel, Atamert Arslan, Gisela Lanza

TOWARD PROCESS CONTROL FROM FORMAL MODELS OF TRANSFORMABLE

MANUFACTURING SYSTEMS ...ttt ettt sttt b e s e st e be et e b e e st e st e ane e s beeraenbeanran 521
Otto J. Bakker, Jack C. Chaplin, Lavindra De Silva, Paolo Felli, David Sanderson, Brian Logan, Svetan Ratchev

COMPARATIVE INTEGRATED MANUFACTURING EFFICIENCY IN PRODUCTION

ENGINEERING ...ttt sttt s bt et e s st et e e s te e s bt e ea b e et e e s te e sh e e em b e e s be e e beennbeenbeenbeeerteenneeanees 527
A. P. Kuznetsov, H.-J. Koriath, A. V. Kalyashina

MODEL FOR DEVELOPING A FEATURE RECOGNTION SYSTEM FOR A

RECONFIGURABLE BENDING PRESS MACHINE ...ttt sttt ee st saae et e e nnne s 533
Eriyeti Murena, Khumbulani Mpofu, John Trimble, Norman Gwangwava
KNOWLEDGE DISCOVERY APPROACH FOR AUTOMATED PROCESS PLANNING .......cccccoovviiiniiieinniens 539

Guenther Schuh, Jan-Philipp Prote, Melanie Luckert, Philipp Hiinnekes

EXPERT SYSTEMS IN SPECIAL MACHINERY: INCREASING THE PRODUCTIVITY OF

PROCESSES IN COMMISSIONING ......ooiiiiiiiiitie bbbt bbbt n bbb be e b e ane s 545
Sebastian Poeschl, Jannik Lieb, Frank Wirth, Thomas Bauernhansl

PROCESS PLANNING IN SPECIAL MACHINERY: INCREASING RELIABILITY IN

VOLATILE SURROUNDINGS ......co oottt ettt ettt e e s ebae e e ettt e e e s et e e e s ba e e e aabae e e sabeeesbaeeaeabaeeesabeeesbaseenareas 551
Sebastian Poeschl, Dominik Roeck, Frank Wirth, Thomas Bauernhansl
CONTEXT AWARE PROCESS MINING IN LOGISTICS ...ttt ettt va e snaesre e srnesna e 557

Till Becker, Wacharawan Intoyoad
IMPROVEMENT IN RELIABILITY OF CERAMIC CUTTING TOOL USING A DAMPING

SYSTEM AND NANO-STRUCTURED MULTI-LAYERED COMPOSITE COATINGS.........ccoovevievireieesieenies 563
A. A. Vereschaka, A. D. Batako, A. A. Krapostin, N. N. Sitnikov, G. V. Oganyan

STUDY ON FLAKING BEHAVIOR IN SELECTIVE LASER MELTING PROCESS ........ccooiiiievieve e 569
Hong-Seok Park, Dinh-Son Nguyen

ANALYSIS OF THE ENERGY CONSUMPTION OF FLUIDIC SYSTEMS IN MACHINE TOOLS.................... 573

Linart Shabi, Juliane Weber, Jirgen Weber

APPROACH FOR A POTENTIAL ANALYSIS OF ENERGY FLEXIBLE PRODUCTION

R ST I =117 TP OSSPSR 580
Peter Simon, Floris Roltsch, Johannes Glasschrdder, Gunther Reinhart

ENERGY EFFICIENCY EVALUATION OF MANUFACTURING SYSTEMS BY CONSIDERING

RELEVANT INFLUENCING FACTORS ... oottt sttt sttt b ettt st ne bt b e sbe e e e sbe e b e nbeeneennean 586
Dominik Flick, Li Ji, Patrick Dehning, Sebastian Thiede, Christoph Herrmann
IN MEMORIAM: JANEZ PEKLENIK;, 1926 — 2016......cc.ciiiiiiiiiiniiiiie ittt sbe st sae et nne s 592

Peter Butala, Mirko KlanjScek
QUALITY PROTECTION OF CAPITAL GOODS BASED ON INHERENT COMPONENT
CHARACTERISTICS ..ottt ettt st s e te e st e et e e st e et b e e s abe e be e e he e e sb e e sabeebeeeateeaaeesabeeateeesseesabeenbeesrneereenns 598
Daniel Cichos, Jan C. Aurich
AN APPLICATION OF PHYSICAL FLEXIBILITY AND SOFTWARE RECONFIGURABILITY
FOR THE AUTOMATION OF BATTERY MODULE ASSEMBLY ..ottt 604
Malarvizhi Kaniappan Chinnathai, Till Giinther, Mussawar Ahmad, Cosima Stocker, Lukas Richter, David
Schreiner, Daniel Vera, Gunther Reinhart, Robert Harrison
OPTIMIZATION OF MACHINING PARAMETERS IN TURNING OF AISI 4340 STEEL UNDER

CRYOGENIC CONDITION USING TAGUCHI TECHNIQUE........cccociiiiiiiiice s 610
Sanchit Kumar Khare, Sanjay Agarwal

LEAN PRODUCT DEVELOPMENT FOR SMALL AND MEDIUM-SIZED SUPPLIERS ........ccccooniiiiiieiis 615
Uwe Dombrowski, Alexander Karl

A CHRONOLOGICAL REVIEW OF PROFESSOR UEDA'S WORKS ..ottt 621

Nariaki Nishino, Takeshi Takenaka, Nobutada Fujii
CYBER-PHYSICAL MANUFACTURING IN THE LIGHT OF PROFESSOR KANJI UEDA'S

Jozsef Vancza, Laszl6 Monostori



DELIVERY LOT SPLITTING AS AN ENABLER FOR CROSS-DOCKING AND FAST

[0 Y 4 SRS 639
Georg Bienert, Bernard Kornfeld, Sami Kara

OPERATION-BASED CONFIGURATION COMPLEXITY MEASUREMENT FOR

MANUFACTURING SYSTEM ..ottt bbbt bttt b bt n et b e e 645
Fan Guoliang, Li Aiping, Moroni Giovanni, Xu Liyun, Liu Xuemei
PLM MATURITY MODEL DEVELOPMENT AND IMPLEMENTATION IN SME .......c.cooiiiiiiiieceen 651

Marko Paavel, Kristo Karjust, Juri Majak

CYBER-PHYSICAL MANUFACTURING METROLOGY MODEL (CPM3) FOR SCULPTURED

SURFACES — TURBINE BLADE APPLICATION ...ttt ettt nbe e 658
Vidosav Majstorovic, Slavenko Stojadinovic, Srdjan Zivkovic, Dragan Djurdjanovic, Zivana Jakovljevic, Nemanja
Gligorijevic

A DATA-DRIVEN HOLISTIC APPROACH TO FAULT PROGNOSTICS IN A CYCLIC

MANUFACTURING PROGCESS ...ttt bbbt b e b e e bbbt st e e e bt abeeares 664
Dominik Kozjek, Rok Vrabic, David Kralj, Peter Butala

MOBILIZING SMES TOWARDS INDUSTRIE 4.0-ENABLED SMART PRODUCTS ......cccoiiiieieneie e 670
Ahmad Issa, Dominik Lucke, Thomas Bauernhansl

WEAR PREDICTION OF WOODWORKING CUTTING TOOLS BASED ON HISTORY DATA ......ccooevinene 675
Juergen Lenz, Engelbert Westkaemper

THE ROLE OF BIG DATA TO FACILITATE REDISTRIBUTED MANUFACTURING USING A

CO-CREATION LENS: PATTERNS FROM CONSUMER GOODS .......c.cooiiiiiiieiieit s 680
Mohamed Zaki, Babis Theodoulidis, Philip Shapira, Andy Neely, Efe Surekli

RE-DISTRIBUTED MANUFACTURING TO ACHIEVE A CIRCULAR ECONOMY': A CASE

STUDY UTILIZING IDEFO MODELING ...ttt sttt sttt b e nne e ne s 686
Mariale Moreno, Christopher Turner, Ashutosh Tiwari, Windo Hutabarat, Fiona Charnley, Debora Widjaja, Luigi
Mondini

BIG DATA DRIVEN CUSTOMER INSIGHTS FOR SMES IN REDISTRIBUTED

IMANUFACTURING ...t b e bt s e b e h e e b e e b e e b e a e s bt e s e e b e e s bt e e e b e e e s b e e e b ane s 692

Anthony Soroka, Ying Liu, Liangxiu Han, Muhammad Salman Haleem

CONSUMER DRIVEN NEW PRODUCT DEVELOPMENT IN FUTURE RE-DISTRIBUTED

MODELS OF SUSTAINABLE PRODUCTION AND CONSUMPTION......ccoiiiiiiiieie sttt 698
Mohannad Jreissat, Svetlin Isaev, Mariale Moreno, Charalampos Makatsoris

COMPONENT REUSE IN REMANUFACTURING ACROSS MULTIPLE PRODUCT

GENERATIONS ..ttt h bbb e bbbt b b H e b e st e b e R e bbbttt h e e bt e b b et b e bt et 704
Wenyuan Wang, Yue Wang, Daniel Mo, Mitchell Tseng

AN IOT-ENABLED REAL-TIME MACHINE STATUS MONITORING APPROACH FOR CLOUD

IMANUFACTURING ... b e bt h b e h b e b e e b e e b e e a e e b e e s e e b e e b e s bt e b e e b e e e b e e e e b snrs 709
Ray Y. Zhong, Lihui Wang, Xun Xu

PROFIT PER HOUR AS A TARGET PROCESS CONTROL PARAMETER FOR

MANUFACTURING SYSTEMS ENABLED BY BIG DATA ANALYTICS AND INDUSTRY 4.0

INFRASTRUGCTURE ...ttt sttt sttt b b bt e bt ekt e bt e bt e bt e b e e bt e bt e bt bt e n b e sb e e be e b e e b e nbbebeebeenbenbeenes 715
Markus Hammer, Ken Somers, Hugo Karre, Christian Ramsauer
AN INDUSTRY 4.0 RESEARCH AGENDA FOR SUSTAINABLE BUSINESS MODELS ..........ccoccoiiniiiiiiienens 721

Johannes Cornelis De Man, Jan Ola Strandhagen

VALUE CO-CREATIVE MANUFACTURING SYSTEM FOR MASS CUSTOMIZATION:

CONCEPT OF SMART FACTORY AND OPERATION METHOD USING AUTONOMOUS

NEGOTIATION MECHANISM ... ..ottt b e b et b e ab e sb e e e e ebe e b e sbeeseeebe e b e sbeesneabeennas 727
Shota Suginouchi, Daisuke Kokuryo, Toshiya Kaihara

TOWARDS OVERCOMING THE BOUNDARIES BETWEEN MANUFACTURING AND

PERCEIVED QUALITY: AN EXAMPLE OF AUTOMOTIVE INDUSTRY ...cooiiiiiiiiiiiiiieieie e 733
Konstantinos Stylidis, Julia Madrid, Casper Wickman, Rikard Soderberg

FRAMEWORK OF A MODULAR TOOL BOX FOR THE DESIGN OF PROCESS CHAINS IN

AUTOMOTIVE COMPONENT MANUFACTURING......cooiiiiiiie st 739
Christopher Schmidt, Ingo Labbus, Christoph Herrmann, Sebastian Thiede

INVESTIGATION OF THE INFLUENCE OF CO, CRYOGENIC COOLANT APPLICATION ON

LI 1 VY N SR 745
Nikolaos Tapoglou, Maureen I. Aceves Lopez, lan Cook, Christopher M. Taylor

LEAN IMPLEMENTATION FRAMEWORKS: THE CHALLENGES FOR SMES ........c.cooci i 750
Mohammed Almanei, Konstantinos Salonitis, Yuchun Xu

THE ROLE OF LEADERSHIP IN IMPLEMENTING LEAN MANUFACTURING ......cccooviiiniiieneseeie e 756

Mudhafar Alefari, Konstantinos Salonitis, Yuchun Xu



ANT COLONY OPTIMIZATION ALGORITHMS TO ENABLE DYNAMIC MILKRUN
LOGISTICS

....................................................................................................................................................................... 762
Ulrich Teschemacher, Gunther Reinhart

A PORTFOLIO THEORY APPROACH TO IDENTIFY RISK-EFFICIENT ENABLERS OF

CHANGE IN GLOBAL PRODUCTION NETWORKS ...ttt sttt va e saa e s re e staesna e 768
E. Moser, A. K. Huss, C. Liebrecht, G. Lanza

A NOVEL SOLUTION FOR MANUFACTURING INTEROPERABILITY FULFILLMENT USING

INTEROPERABILITY SERVICE PROVIDERS. ........ooi ettt et aaae e sarae e 774

Jalal Delaram, Omid Fatahi Valilai
Author Index



