
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-63439-600-4 

3rd International Conference in 
Through-life Engineering  
Services 2014 
 

Cranfield, United Kingdom 
4 – 5 November 2014 

 

Procedia CIRP Volume 22 
 

Editors: 
 
R. Roy 
T. Tomiyama 
A. Tiwari 

K. Tracht 
E. Shahab 
A. Shaw 



Printed from e-media with permission by: 
 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
 

 
 

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 20 485 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 
 
 
 

Foreword ................................................................................................................................................................................ 1

 
KEYNOTE PAPERS 
 
Advanced Technologies in Life Cycle Engineering ............................................................................................................. 3

Rainer Stark, Hendrik Grosser, Boris Beckmann-Dobrev, Simon Kind, Inpiko Collaboration 
 

Advanced Maintenance Services for Promoting Sustainability ....................................................................................... 15
Benoit Iung, Eric Levrat 

 

Fast Path Finding System with GPGPU Computing for Replacement Tasks in Plant Maintenance ........................... 23
Y. Nonaka, A. Enomoto, N. Fujii, J. Kolibabka, J. Rasch, S. Schulte, M. Engelhardt, J. Kaneko, T. Ichijo, K. 
Shibuta 

 

The Impact of Novel Material Processing Methods on Component Quality, Life and Performance ........................... 33
I. S. Jawahir, Y. Kaynak, T. Lu 

 

On Architecting and Composing Through-life Engineering Information Services to Enable Smart 
Manufacturing ..................................................................................................................................................................... 45

Nenad Ivezic, Boonserm Kulvatunyou, Vijay Srinivasan 

 
THE CHALLENGE OF NO-FAULT-FOUND IN THROUGH-LIFE ENGINEERING SERVICE 
PROVISION 
 
NFF Special Session – Potentials of Applying Methods, Tools, Processes and Knowledge from Testing 
in Product Development to the NFF Problem ................................................................................................................... 53

Carl Hans, Karl Hribernik 
 

The Contribution of Maintenance Human Factors to no Fault Founds on Aircraft Systems 
Engineering .......................................................................................................................................................................... 59

Neil Pickthall 
 

The Performance of Observer-based Residuals for Detecting Intermittent Faults: The Limitations .......................... 65
T. Sedighi, P. D. Foote, S. Khan 

 

Study on Intermittent Faults and Electrical Continuity................................................................................................... 71
Wakil Syed Ahmad, Suresh Perinpanayagam, Ian Jennions, Samir Khan 

 
OBSOLESCENCE MANAGEMENT 
 
Software Obsolescence in Defence...................................................................................................................................... 76

S. Rajagopal, J. A. Erkoyuncu, R. Roy 
 

Mitigating the Risk of Software Obsolescence in the Oil and Gas Sector ....................................................................... 81
John Ahmet Erkoyuncu, Stanley Ononiwu, Rajkumar Roy 

 
CONDITION MONITORING AND HEALTH MANAGEMENT 
 
Can Equipment Failure Modes Support the Use of a Condition Based Maintenance Strategy? .................................. 87

David Baglee, Erkki Jantunen 
 

Machine Monitoring System Based on MTConnect Technology..................................................................................... 92
Ben Edrington, Bingyan Zhao, Adam Hansel, Masahiko Mori, Makoto Fujishima 

 

Electromagnetic Monitoring of Semiconductor Ageing ................................................................................................... 98
A. P. Duffy, J. F. Dawson, I. D. Flintoft, A. C. Marvin 

 

Development of Generic Methodology for Designing a Structural Health Monitoring Installation 
Based on the Acoustic Emission Technique..................................................................................................................... 103

D. Gagar, M. Martinez, P. Foote 
 

Integration of Expert Judgment into Remaining Useful Lifetime Prediction of Components .................................... 109
Peter Schuh, Hendrik Stern, Kirsten Tracht 

 

The Application of Bayesian Change Point Detection in UAV Fuel Systems ............................................................... 115
Octavian Niculita, Zakwan Skaf, Ian K. Jennions 

 



State-based Prognostics with State Duration Information of Cracks in Structures..................................................... 122
Omar F. Eker, Zakwan Skaf, Fatih Camci, Ian K. Jennions 

 
SELF-HEALING TECHNOLOGIES 
 
Fault Tolerant Quadded Logic Cell Structure with Built-in Adaptive Time Redundancy ......................................... 127

Philipp Schiefer, Richard McWilliam, Alan Purvis 
 

Self-healing Fuel Pump Controller Mapped into Memory Based Finite State Machine ............................................. 132
Philipp Schiefer, Richard McWilliam, Alan Purvis 

 

The Design of Reliable Circuits Using Logic Redundancy ............................................................................................. 138
Tássio Côrtes Cavalcante, Richard McWilliam, Alan Purvis 

 

Modelling, Simulation and Optimisation of a Piezoelectric Energy Harvester ............................................................ 142
Michael Farnsworth, Ashutosh Tiwari, Rob Dorey 

 
COST ENGINEERING FOR THROUGH-LIFE ENGINEERING SERVICES 
 
Challenges in Cost Analysis of Innovative Maintenance of Distributed High-value Assets ........................................ 148

L. Kirkwood, E. Shehab, P. Baguley, P. Amorim-Melo, I. Durazo-Cardenas 
 

Cost Drivers of Integrated Maintenance in High-value Systems ................................................................................... 152
P. Amorim-Melo, E. Shehab, L. Kirkwood, P. Baguley 

 
PRODUCT DEVELOPMENT FOR THROUGH-LIFE ENGINEERING SERVICES 
 
Functional Product Business Models: A Review of the Literature and Identification of Operational 
Tactical Practices ............................................................................................................................................................... 157

Wiebke Reim, David Rönnberg Sjödin, Vinit Parida, Andreas Persson 
 

Functional Products Lifecycle: Governed by sustainable Win-Win Situations............................................................ 163
John Lindström, Andreas Dagman, Magnus Karlberg 

 

Challenges and Opportunities within Simulation-driven Functional Product Development and 
Operation............................................................................................................................................................................ 169

J. Pavasson, A.-L. Ljung, M. Karlberg, I. A. S. Larsson, S. Johansson, T. S. Lundström 
 

A Decision Support Tool for Optimising Support Site Configuration of Functional Products................................... 175
Petter Kyösti, Sean Reed, Sven Sjödin 

 

Context Driven Remaining Useful Life Estimation......................................................................................................... 181
Carl-Anders Johansson, Victor Simon, Diego Galar 

 
INDUSTRIAL PANEL: STANDARDS FOR THROUGH-LIFE ENGINEERING SERVICES 
 
Standards for Engineering Services ................................................................................................................................. 186

Paul Tasker, Andy Shaw, Sarah Kelly 

 
STANDARDS FOR THROUGH-LIFE ENGINEERING SERVICES 
 
Establishing Key Performance Drivers for through Life Engineering Services........................................................... 191

Andy Shaw, Paul Tasker, Florian Frodl, Maria Luisa Corcella, Raúl González Muñoz, Spurthi Deshpande, Qu Wei 
 

Through-life Engineering Services – Innovation and the Role of Standards................................................................ 197
Paul Tasker, Andy Shaw, Sarah Kelly 

 
ASSET LIFE CYCLE MANAGEMENT 
 
A Multidisciplinary, Expert-based Approach for the Identification of Lifetime Impacts in Asset Life 
Cycle Management ............................................................................................................................................................ 204

R. J. (Richard) Ruitenburg, A. J. J. Braaksma, L. A. M. Van Dongen 
 

Through-life Engineering Services: A Wind Turbine Perspective ................................................................................ 213
Joel Igba, Kazem Alemzadeh, Christopher Durugbo, Keld Henningsen 

 



Precise Vehicle Location as a Fundamental Parameter for Intelligent Self-aware Rail-track 
Maintenance Systems ........................................................................................................................................................ 219

I. Durazo-Cardenas, A. Starr, A. Tsourdos, M. Bevilacqua, J. Morineau 
 

Semantic Web Service Wrappers as a Foundation for Interoperability in Closed-loop Product 
Lifecycle Management....................................................................................................................................................... 225

Marco Franke, Konstantin Klein, Karl Hribernik, Dennis Lappe, Marius Veigt, Klaus-Dieter Thoben 
 

Naval Engineering: Data Indicative of the Material State ............................................................................................. 231
Gary Ford, Chris McMahon, Chris Rowley 

 
RECENT PROGRESSES IN JET-ENGINE REGENERATION 
 
Approaches for Improving Cutting Processes and Machine Tools in Re-contouring .................................................. 239

B. Denkena, V. Boess, D. Nespor, F. Rust, F. Floeter 
 

Multiscale Optical Inspection Systems for the Regeneration of Complex Capital Goods ........................................... 243
Jochen Schlobohm, Yinan Li, Andreas Pösch, Benjamin Langmann, Markus Kästner, Eduard Reithmeier 

 

Numerical Investigation of Circumferential Coupled Deterioration Effects of a Jet Engine 
Compressor Front Stage Compared to BLISK Geometry ............................................................................................. 249

Andreas Kellersmann, Gerald Reitz, Jens Friedrichs 
 

Recent Progress in Turbine Blade and Compressor Blisk Regeneration...................................................................... 256
Jens Aschenbruck, Rafael Adamczuk, Joerg R. Seume 

 

Crack Repair of Single Crystal Turbine Blades Using Laser Cladding Technology ................................................... 263
Boris Rottwinkel, Christian Nölke, Stefan Kaierle, Volker Wesling 

 
FUNCTIONAL AND HIGH TEMPERATURE SURFACE ENGINEERING FOR THROUGH-LIFE 
ENGINEERING SERVICES 
 
The Role of Innovative Nanomechanical Test Techniques in Designing More Durable, Adaptive and 
Multifunctional Coatings .................................................................................................................................................. 268

Ben D. Beake 
 

Comprehensive Environmental Testing of Optical Properties in Thin Films............................................................... 271
Irene Heras, Elena Guillén, Matthias Krause, Robert Wenisch, Ramón Escobar-Galindo, Jose Luis Endrino 

 

Wear Coatings For High Load Applications ................................................................................................................... 277
J. Rao, T. Rose, M. Craig, J. R. Nicholls 

 
SYSTEMS DESIGN FOR THROUGH-LIFE ENGINEERING SERVICES 
 
A Conceptual Model for Evaluating Product-service Systems Leanness in UK Manufacturing 
Companies .......................................................................................................................................................................... 281

M. Elnadi, E. Shehab 
 

An Aerospace Requirements Setting Model to Improve System Design ....................................................................... 287
X. Tomas Centrich, E. Shehab, P. Sydor, T. Mackley, P. John, A. Harrison 

 

Improvement of System Design Process: Towards Whole Life Cost Reduction .......................................................... 293
Piotr Sydor, Essam Shehab, Tim Mackley, Phil John, Andrew Harrison 

 

Author Index 


