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Through-life Engineering Services (TES)

are the technical services that are necessary to
guarantee the required and predictable
performance of a complex engineering system

throughout its expected operational life with the
optimum whole-life cost




EPSRC Centre for Innovative Manufacturing
Through-life Engineering Services

Degradation study: Service Autonomous

systems. analytics

Diagnostics and Obsolescence

Prognostics: RUL Management.

Design and TES

Manufacturing for Research Service Cost Modelling.

Maintenance.

Virtual Service Maintenance Training

Engineering and visualisation:
Maintenance, augmented reality.

Repair and
Overhaul (MRO)




Examples of
experimental
research




Developments in Thermography inspections
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Degradation of Linear Actuators

Ball-screw configuration:

Test actuator

LoadceH.

Rack and pinion configuration:

Actual Rig:

Main features:

* Up to 120mm stroke
*Variable speed up to 30mm/s
*Variable load up to +50kg

* Ball-screw and rack-and-pinion
configurations

* Portable design

e Instrumentation: Position,
motor current, vibration and
temperature measurements

* Faults to be tested: spalling,
wear, jamming, backlash, lack of
lubrication, etc.




Degradation at the System Level:
No-Fault-Found (NFF): AFCS Testing




Degradation study of heat exchangers using
thermography




SAH Fault
location
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Train Skirt Maintenance Example

Remove right screw

Support the door Is the latch working? Repair the latch

Remove left screw

Open the central lock and
the door

Force + Friction | Geometric
Constraint | Suction | Magnetic
Attraction

Strength | Duration




EPSRC Centre for Innovative Manufacturing
Through-life Engineering Services

Operations Excellence Institute

HIGHER EDUCATION he Ce

| Rolls-Royce
SCMLLCP

sSouth t Midlands
Local Enterprise Partnership

Through-life Operations
Simulation Lab — Centre of
Excellence for Augmented
Reality — Maintenance Training

Blended learning to extend the
Through-life System
Sustainment MSc




“Mind Palace” —
Visualization and Data
Analytics for Through-

life Engineering

New EPSRC-TES Centre project

Dr Jorn Mehnen
j.mehnen@cranfield.ac.uk
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Visualisation and Service
IT Data Analytics Engineer's view
DataBase Are you ready for the
:: g:“r";';‘l DataBase truth? - Known: Usage (time line,
e b Determine Actions ) etc.)
Software TR tool Deterioration at - Partially known: Physics
Engineering Renalr
TeamCentre (design) Gateway Campaonent level Overhaul Aims:
Maximo (services) DataBase - data / text - Maintain - Minimise Risk
eQube (engineering =lbks IERE System level - Improve mitigation
intelligence) Health monitoring Record strategy
data
- various formats! - Reduce time to repair
- vast - Needs: time and spatial - Reduce Cost
User's awareness of maintenance
“Mind Palaces” issues at hand
Service
Produce Engineer Design
dashboard data Engineer Knowledge
feedback
. - Approach/ldeas \ and capture <
Visualisation and Design
Analytics Engineer’'s view
= - Determine fundamental design
roject specifications for individualised e
visualisation of maintenance issues Understand Actions - Improve design
: ) Chall?ngas: ) Deterioration at - Understand customer
* Easy visualisation for rapid understanding - Develop a "Mind palace”- visualizer: - Less modifications
- Time visualisation of degradation (dynamics) - Develop a role-based analytics Component level Design | - Develop for future
- Case visualisation (Through-life tracking) approach (personalised views) i process {obsolescence)
System level - Manage costs

- Comelation visualisation (interactions, various levels
- Cost implications (scenario testing)
- Multiple objeclives

Questions:
- How data should be presented (Design of the tool)
- How and where data should be analysed (Cloud?)
- How to improve efficiency (real-time?)
- Level of detail
- What's relevant for the user

- How is the data stored?
How reliable and complete and correct is the data?

- Case-by-case navigation
(drill down, slicing, filtering functionality

to allow for high end user experience in

navigation)
- visual context enrichment (augmented analytics)

- domain ontology based analytics platform
- semantic modeller facilitating for rapid
creation of reports

- True platform agnostic deployment (HTML/S)
- Integration with existing IT infrastructure

Future: -> UK Innovate, EPSRC

- Easy data access
- change design for

Needs: time and spatial
e servisability

awareness of maintenance
related design issues

Existing background
research MSc Thesis
- interactive filtering
-images of parts
- images of time lines
-links to data base entries

TSS Group
Project



loT Lab - TES applications




TES National Strategy Development
10t Sept 2015

TR




TES National Strategy — Industry leadership
Rolls-Royce and HVM Catapult to co-chair

Through-ife Engineering Services

Engineering for life - making things work
better for longer: delivering lifetime value
from products, assets and infrastructure
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Concluding remarks

UK could further develop the TES market share through R&D
capability and IP development

We need both OEMs offering TES and multi-platform TES
providers

TES supply chain needs significant development: risks should
be shared

UK National Strategy for TES industries is timely and necessary




For more information contact:

Professor Rajkumar Roy, Director
Andy Shaw, National Centre Manager

The EPSRC Centre in Through-life Engineering Services
E:{r.roy, a.shaw}@cranfield.ac.uk

T: +44 (0)1234 750111
www.through-life-engineering-services.org/




