
 

Contents 

1 State of the Art in the Field ............................................................................... 1 
 1.1 The Product Lifecycle.................................................................................. 2 
 1.2 The Engineering Design Process ................................................................. 3 
  1.2.1 Definitions and Concepts ..................................................................... 3 
  1.2.2 The Problem Solving Process............................................................... 5 
 1.3 Concurrent Engineering............................................................................... 7 
 1.4 Standards ..................................................................................................... 8 
  1.4.1 Fundamentals ....................................................................................... 8 
  1.4.2 Highlights on the ISO GPS Features.................................................. 10 
 1.5 Design Methods......................................................................................... 13 
 1.6 DfX Methods ............................................................................................. 15 
  1.6.1 Overview............................................................................................ 15 
  1.6.2 Design for Manufacturing — DfM .................................................... 15 
  1.6.3 Design for Assembly — DfA............................................................. 18 
  1.6.4 Design for Test and Maintenance — DfTM — and Design for  
  Verification — DfV .................................................................................... 19 
  1.6.5 Design for Reliability — DfR ............................................................ 20 
  1.6.6 Design for Environment — DfE ........................................................ 21 
 Summary.......................................................................................................... 22 
 References ....................................................................................................... 23 

2 The DGLs-CF — Introduction and Background .......................................... 31 
 2.1 Overview of the History of the DGLs........................................................ 32 
 2.2 First Release of the DGLs. The Beginning................................................ 34 
  2.2.1 Conceptual Diagram........................................................................... 34 
  2.2.2 Knowledge Matrix ............................................................................. 35 
  2.2.3 Case Study.......................................................................................... 37 
  2.2.4 Discussion .......................................................................................... 40 
 2.3 Second Release of the DGLs. Improvements and the Synergy 
 with the ISO GPS ............................................................................................ 41 
  2.3.1 Conceptual Diagram........................................................................... 41 
  2.3.2 Knowledge Matrix ............................................................................. 42 



x Contents 

  2.3.3 Case Study..........................................................................................44 
  2.3.4 Discussion ..........................................................................................45 
 2.4 Third Release of the DGLs. Thinking Big .................................................47 
  2.4.1 Conceptual Diagram...........................................................................47 
  2.4.2 Knowledge Matrix..............................................................................49 
  2.4.3 Roadmap for the Adoption of the DGLs ............................................49 
  2.4.4 Case Study..........................................................................................49 
  2.4.5 Discussion ..........................................................................................60 
 Summary..........................................................................................................63 
 References........................................................................................................64 

3 Detailed Description of the DGLs-CF.............................................................65 
 3.1 Conceptual Diagram ..................................................................................66 
 3.2 IDEF0 Fundamentals .................................................................................66 
 3.3 Purpose, Viewpoint and the Node A-0 of the DGLs-CF IDEF0 Diagram.67 
  3.3.1 Purpose and Viewpoint ......................................................................68 
  3.3.2 The Node A-0 — TOP Level .............................................................68 
 3.4 The Node A0. The Main Phases and the Modules.....................................71 
  3.4.1 Overview of the Three Main Phases...................................................71 
  3.4.2 Overview of the Seven Modules ........................................................72 
 3.5 The Node A1. First Setup ..........................................................................74 
  3.5.1 Activities ............................................................................................76 
  3.5.2 Modules of Interest Here ....................................................................77 
 3.6 The Node A2. Technological Configuration..............................................91 
  3.6.1 Activities ............................................................................................91 
  3.6.2 Modules of Interest Here ....................................................................92 
 3.7 The Node A3. Redesign/Reconfiguration Package Generation .................93 
  3.7.1 Activities ............................................................................................95 
  3.7.2 Modules of Interest Here ....................................................................95 
 3.8 Discussion..................................................................................................99 
 Summary..........................................................................................................99 
 References......................................................................................................100 

4 Adopting the DGLs-CF in the Field..............................................................101 
 4.1 Rapid Prototyping — RP — Technologies..............................................102 
 4.2 Coordinate Measuring Machines — CMMs............................................102 
 4.3 First Case Study. A Mechanical Bracket Built Using FDM ....................104 
  4.3.1 FDM Fundamentals..........................................................................105 
  4.3.2 First Setup ........................................................................................106 
  4.3.3 Technological Configuration............................................................119 
  4.3.4 Redesign/Reconfiguration Package Generation ...............................120 
 4.4 Second Case Study. A Mould Insert Built Using SLA ............................125 
  4.4.1 SLA Fundamentals ...........................................................................126 
  4.4.2 First Setup ........................................................................................128 
  4.4.3 Technological Configuration............................................................142 



  Contents xi 

  4.4.4 Redesign/Reconfiguration Package Generation ............................... 144 
 4.5 Third Case Study. An Angle-Shaped Connector Built Using SLS.......... 148 
  4.5.1 SLS Fundamentals ........................................................................... 149 
  4.5.2 First Setup ........................................................................................ 150 
  4.5.3 Technological Configuration............................................................ 163 
  4.5.4 Redesign/Reconfiguration Package Generation ............................... 164 
 169 
 169 

5 Discussion and Hints for Future Work......................................................... 173 
 5.1 Conceptual Diagram and Knowledge Organisation................................. 173 
 5.2 Knowledge Description and ISO GPS Adoption..................................... 174 
  5.2.1 Product Features and Technological Characteristics........................ 174 
  5.2.2 Rules, Compatibility Expressions and Actions ................................ 175 
 176 
 176 
 5.5 DGLs-CF Adoption Process .................................................................... 177 
  5.5.1 Activity Timing and Concurrencies ................................................. 177 
  5.5.2 DGLs-CF Usability .......................................................................... 179 
 181 
 181 

Appendix. Generation of Some Meaningful Compatibility Expressions...... 18

Summary........................................................................................................
References .....................................................................................................

5.3 Costs ........................................................................................................
5.4 Implementation/Automatisms..................................................................

Summary........................................................................................................
References .....................................................................................................

3



http://www.springer.com/978-1-84882-771-4


