Contents

LiSt Of aDDI@VIALIONS ....vvieviieiiieiieeiieecieeeiee et et e e e ebeeeaeesbeeebeesnseesnaeeas XXiii
1 INErOAUCLION ..ottt 1
1.1 The NeW Paradigi.........ccceeverierieriieieeiee e seesieereeseeseseeesseesseensessneses 1
1.1.1 Manufacturer’s VIEWPOINt..........ccuevvereerriereeeieneeneeseesreeaeenesene e 7
1.1.2 CuStomer’s VIEWPOINT ....c.veevieiereierrienieereeseeeeesesseesreeseensessnesnnesens 8
1.2 Goals of a sustainable product life cycle management................coo........ 9
1.3 Approach of the DOOK.........ccvevieiiriirieieie e 10
1.4 References concerning chapter 1...........ccooeeiviiiienieiiieeeeeee 11
2 Life cycle MOAEIlINgG .....c.occverieriieiiieiieie ettt 13
2.1 Process NEIWOTK ....cc.eeeeiiriiriiiiiiiieiieieieiesee e 18
2.1.1 PSL (Process Specification Language)........cccceevevveevvieienvenneennenns 20
2.1.2 XPDL (XML Process Definition)..........ccceeverveerverieenueeeesieneennenns 20
2.1.3 BPML (Business Process Modelling Language) ..........c..ccceevvenenn. 21
2.1.4 UML (Unified Modelling Language) ........c.ccceerverveerueeeeseenreennenns 21
2.1.5 EPC (Event Process Chain) ..........ccceevueeeerienieneeieeee e seeesneennenns 21
2.1.6 OPM (Object Process Methodology).......cccueveerieerieeriieienieniiennenns 22
2.2 Framework for a networked life cycle management .............c..ccveeueenen. 22
2.2.1 Defining the product life cycle modelling framework................... 23
2.2.2 Modelling product life cycle data ..........ccoeceeviervenieniieieeieeienes 25
2.3 Product MOAEIS.....ccuieiiiieiieiiieeieecieeeie ettt 27
2.3.1 Definition of product modelling ............ccoeeuereerienieriieieeieeieneens 27
2.3.2 Types of information representation..........c.occeereerreereeeeeseenneennenns 28
2.3.3 EXisting standardS...........ccceevevierieniieiieieeieneesie e 32
2.4 Applications using product condition data.............cceevververirevrrecrennennen. 34
2.4.1 Conception of the product condition model.............cceevvrrirnnrennnns 35
2.4.2 Class structure of the condition model...........cccccevirinininienenne. 37
2.4.3 Shifting viewing LeVelS .......c.cccuevieriieriieierieseesie e 37
2.4.4 Implementation of the product condition model...........c...cccurenr..n. 39
2.4.5 Product model for manufacturing ..........ccccceeveereenieerieeceesieneenenns 39
2.4.6 Product model from the market life cycle perspective................... 47
2.4.7 Case study of a life cycle product model.........cccceevveeiieiiniennennnnns 48
2.5 Interim summary of life cycle modelling...........ccceevevvenieniieciieieniennen. 50
2.6 References concerning chapter 2...........coeevevvevienienenicnenineeeeeeeenenne 50
3 Life cycle eValuation.........c.ccverieriieriieiecee ettt ees 55
3.1 Economical assessment of product life cycles .......ccoocvevievriecienciennennen. 56
3.1.1 Life CyCle COSHING...cviiiiiiiiiieiiesieeieeie ettt e 58
3.1.2 Strategic portfolio for optimising life cycle costs.........ccovvvrrrrnnnenns 60
3.1.3 Standardised worksheet for evaluating life cycle costs.................. 62
3.1.4 Case study of a life cycle cost calculation for a machine tool ....... 63
3.1.5 Continuous life cycle cost controlling ...........cceccveveeeiieienieneennenns 66
3.1.6 Life cycle COSt CONLIACES .....eevvieriieiieiiieeieciiecieeie e 76

3.2 Ecological evaluation .............cceeuererenenenieieieienienic e 78



XX  Contents

3.2.1 The application of life cycle assessment..........cccccevuereerveneenieennen. 78
3.2.2 Further studies on ecological assessment.............ccccceeererineennnne. 79
3.3 Interim summary of life cycle evaluation..........ccocceevveeviieniieenieennennne. 79
3.4 References concerning chapter 3.........cooceeviienieiniiinieenieeie e 80
4 Life cycle information SUPPOIT.........ceveerueerieeienienienieenieeie st 83
4.1 Reliable data for transparent product life cycles .........cocceveevieniencnnen. 84
4.2 Digital product traCKing.........coccueevveenieeniieinieenieerteesee et 85
4.3 Boosting utilisation performance ............cccoceeeverieieienieneneneneeeenes 90
4.3.1 The phase of product design .........cccccuevverinininieiecieneneneeeeeenee 90
4.3.2 The phase of product utilisation..........c.cceceeverieieiecienenencneeeenee 91
4.3.3 The phase of upgrading and recycling ...........cceceeveeveevcnicnnenen. 100
4.4 Product data management for high data continuity ...........ccccceevveenneen. 101
4.4.1 Using field data to close information 100ps ........cccceeevienenncnnee. 103
4.4.2 Enduring design reCords .........coceeuerienienieneeieiie e 106
4.4.3 Digital Enterprise Technology for life cycle controlling ............. 108
4.4.4 Examples of life cycle controlling functions ...........cccccvevveniennene. 109
4.5 Interim summary of life cycle information Support........c..cccceevueenennee. 111
4.6 References concerning chapter 4..........ccocvevvieviieiniiieniiienieenieeseeee 111
5 Customer SUPPLY NEEWOTKS........eevirierieiiiiiieie et 117
5.1 Customer lifetime value ..........ccccociviiiiiiiniiiiiccc 118
5.2 Cooperation for life cycle benefit...........ccccevinininininiiiiiiiicine, 119
5.3 Integrated product-SErvice SYSIEMS ........cevueerueeuirieniieniienieeieeieeienae 123
5.3.1 Developing product SErvice SYSteMS .........cveerveeruerruereereereenneenne 123
5.3.2 Supporting activities and modules ............ccceveeveriiniiniencenenn 125
5.4 Selling the benefit instead of the equipment ...........ccccceeveereencnnennne. 127
5.5 Industrial prototypes and practical examples ........c.cccceeeveiecrevicncnnnne. 129
5.5.1 Example of the implementation of LCC methodology................ 129
5.5.2 Example of online process monitoring ...........ceeceeveereereeneennenn 131
5.5.3 Example of process monitoring for intelligent services............... 133
5.6 Interim summary of life cycle customer supply .......cccoceeveeneincnncnee. 134
5.7 References concerning chapter S.........coocveevieevieinieeieeiiieeee e 134
6 Method for the design of life cycle concepts ........cooeevueeienvenieneenienenne, 137
6.1 Approaches from a retrospective point of VIeW.........cccceeveeneenennenee. 137
6.2 New requirements call for a new approach ........ccccoceeeeviencincnnennnn. 141
6.3 Methodological approach ...........ccceeeueeiierienienieniiniceceeeeeeeee 143
6.3.1 Objectives for the design of life cycles........cooeevernenicniencennnn 144
6.3.2 Requirements for the design of life cycles.......cccceveriiriencenncen 147
6.3.3. Definition of life cycle concepts .........coecueveerernerieniencenceenn 148
6.4 Fields of action in life cycle design........cccceevveeiieieniinieniencicieee, 148
6.4.1 Material reCyCliNg .......ccccoieiriiieiiiiiniceceeececee e 149
6.4.2 Remanufacturing.........cccceeeieieieienieniniiieeeeeeeceeeeese e 149
0.4.3 SEIVICES ...ueiuiiuieiiiieiietiie ettt st 150
6.5 PrOZNOSIS c.uveteuiieiitie ettt ettt ettt e 152
6.5.1 Creation of life cycle SCenarios.........ecceeeereereerernenieneeneeeenn 155

6.5.2 Use of life cycle SCenarios ........ccceeeeeueeierienieneeneeeee e 157



Design of Sustainable Product Life Cycles ~ XXI

6.6 Development of life cycle concepts ........coceecvecvevievinininieieieicienen, 159
6.6.1 Tdea Zeneration..........cccuerueeriierierrienienieneeieee et 159
6.6.2 1dea aSSESSMENL......c.eevuieriieiieieeie ettt 164
6.3.3 Creation of life cycle CONCEPLs......cceeviievieiiiiiiiiiiiieeiesieeeiee 167

6.7 Life cycle concept assessment and selection..........cccceeveereeeeriieenneenne 170
6.7.1 Costs and revenues throughout the life cycle..........cccecceeriiennennnn 171
6.7.2 Costs and revenues analysiS.........oecveerveerieeenieenieeenieeneeenneenneens 183
6.7.3 USETS ettt sttt ettt 186
6.7.4 Ecological assessment through LCA .......cccoooiiiiiiiiiiiiiiiieies 189
6.7.5 Optimisation of life cycle concepts........cccvevveereiiniieeieerniienieens 190
6.7.6 Selection of a life cycle design ........cocveeveeenieeieeniiieiiesieeeieene 191

6.8 Synthesis and exemplification............coccueevieiiiiinieeiieeiecee e 192
6.8.1 Synthesis of the method for the design of life cycle concepts ..... 192
6.8.2 Exemplification of the method ...........ccceceeriiiiiiiiiiiiiieeee 195

6.9 Conclusion and outlook of the methodological approach ................... 198

6.10 References concerning Chapter O..........ccooeevcieiiiiieniiieniiieniiee e 200

T SUIMIMATY ..ottt ettt sttt e st e st e sabeesab e e sabeesabeesabeenaeeas 205



2 Springer
http://www.springer.com/978-3-540-79081-5

Design of Sustainable Product Life Cycles
Miemann, |.; Tichkiewitch, 5.; Westkamper, E. (Eds.)
2009, XXV, 209 p., Hardcover

ISBN: 278-3-540-79081-5



