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Reuse, Repair and Reuonmnamng

Introduction: Jerome Finlayson,
SMAS & Chair of SIR Steering Board
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A Manufacturing Future

Shaping the Manufacturing Action Plan
for Scotland

Action themes:
Leadership
Skills and Jobs

Circular Economy

Energy Efficiency & Decarbonisation

Competitive Infrastructure
Investment in SMART Manufacturing
Supply Chain Capability

Technology & Innovation

Measuring Progress
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Reuse, Repair and Reuonmuonmg

Scottish Institute for Remanufacture

Project Update
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Projects by Research Area D

Scottish Institute for

REMANUFACTURE

Reuse, Repair and Reconditioning

Projects by research area
Total 33

B Material Assessment

® Prediction of Life } Non Destructive Inspection—18%
B Cleaning

B Additive Manufacturing} Material Restoration — 9%
mTesting | Verification —3%

B Process Improvements

® New Reman Product } Process & Tools — 24%
® Tools

I Reverse Logistics

M Business Tools } Business Model & Business Tools — 34%

M Business Model

“Design - Design-12%

Al



Cummins — University of Strathclyde /\
Ball Bearing Reuse N e

Reuse, Repair and Reconditioning
Scope
. Predict the remaining life of sealed roller bearings: investigate if it is
possible to determine the levels of wear on used roller bearing

Results

* Clear difference between new and used bearings, used bearings gave
different acoustic emissions.

* Next Step: What do the different acoustic emissions mean and what
would pass / fail criteria look like.

Sample 103 (SKF 6015-2RS1, Used) - Measured with 10kg Load

Benefits

. Material cost savings of £40,000 for this particular application but
much larger opportunities exist company wide.

. Access to expertise which does not exist within Diesel Recon —
Ultrasonic Acoustic Emission

Voitage (i)
g - B




The Turbo Guy— Heriot Watt University /\
Increasing productivity & competitiveness through S
practical workplace solutions R R s et
- | - |

. e [ I Scope

[ ‘ ' '!‘ ‘I * Calculate more accurate production costs given the variability in quality

_!- Foe | g = of returned turbos and work required to bring them to as new standard

W F _l Results

* Database created and new methodology implemented

* Accurate production costs per turbo calculated

*  Production flow redesigned and individual workspaces reorganised

Benefits

* Increased productivity by 20%
* 15% reduction in costs

* Resulted in more accurate job quotations
* Increased reuse of parts opposed to purchasing replacements




Weir Group— University of Strathclyde 7\

° ——
Scottish Institute for
Test Rig B e
Scope Reuse, Repair and Reconditioning
. Investigate feasibility of a reconfigurable test rig design that supports
the testing of a wide a range of pumps with interchangeable

components.
Define optimum component sizes to allow best coverage of an range of
pressures and flows.

)

\
°

I s W

 ma = s

Pipe carrier system R e Sult s
| j: * Outline design proposed that can be assembled from mostly standard
- components
oneA " N . * Custom components required for the flange reducer and the
Comectors g™ '~ e measurement section.

* Details 3D CAD visualisation created to allow cost estimation

Benefits

* Itis estimated that expanding the current testing capability could increase
orders for pump overhaul and testing by 70%.

* Increasing the utilisation and capability of the test rig would create or
safeguard 3 to 4 Technical jobs.

iPump and El Motor
‘Assembly



Remanutacturing Competency Checklist
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The Remanufacturing
Competency Checklist

The Remanufacturing

Competency Checklist

Market Assessment

Competency Scale:

. Undefined P Uncleas, Mo plan in place

@ Basic P Defined, Base level assessment, Some functions in place

® Developing B well defined, Good assessment, Most functions in place,

. Fully Competent B Wl dofined, Comarshansive assessment. All functions in place

Indicators

Lewal of damand for remanutactured gosds

e we e markets, | © 1SSt markees nd their potential for gremah - -
length - e e @& @&
Customner af L o * -

A farthe a

\ praduet? .
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Do the economics of
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Does rerman

@ with cur core business -

\ e aced Sirategy -
i .

Knowledge & Expertise .

D i ha v the right .

@ Inawiadge faxpestise b
implamant remanufacte?
Product Design

Has the product been

esign Tasilitate

remanufacture

T

Product Informaticn :
Management

lwi Dowe have actess tothe | -
| required informatian? .
b=
Remanufacturing Process
Do wee Fave the regquired
R ——

Aactu

ar?

\,

v
Remanufacturing Facility

Do we have a Facility
h where we can conduct "

Unsderstanding of imeact of EPR keaislation
Unslerssanding of potantial srade barrlars

of and i B
Lewel of adoption of industry standards

ievel of cast analysis for reman versus new production.
Canfiderce in prolit marging achievabie

that reman sl

How reenanufacturing fits with the business strategy
How sdegrtable is the business model to sllow reman
Algnmenit of remanufacturing with core brand walues
Lawal af managemant imvolvamant driving reman

Current skills capability far ramanufacturing
Lessul af ramanufactsing knowledas
Flans far acouiring skills and knawledae

Modularity and upgradesbiity of design L b d -
Level of nan-destructive deassembhy L L L L]
Awalability of replacemant pars o L L -

iderai EOL of L e o -

levisllectual Propery fghts
iformatian on proguct manufacture and components.
IDesign change Infarmaticn sharing mechanism

Aroess to remanufacturing facibty (inhouse or external)
agacny of faciity ta handie nemarutacturing volumes
Eguipment for nemanulacuring

Facility location relative to market

nf candiiion
Devslopment of remanudacturing-specific processes: ® -
Existence of s >
Testing and diagnoatics procedures o o
Quality Assurance s o
L o

{Beturms channel for collecting and transporting cores

[
[
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fnformation on timing. quality and guantity
Supphy chain Partners 1o suPRArt reman acthity

Scottish Institute for

REMANUFACTURE

Reuse, Repair and Reconditioning

* Developed by the High Speed
Sustainable Manufacturing
Institute

* Assesses all areas of a business

e Also available as a workshop
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A Few Announcements
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SEPA

- t
ish Environmen
Sco,%ﬁ('ftection Agency

U
NEW SEPA GUIDANCE ON RE

products?

If ‘yes’

You need to r_ead this
document to find out

whether waste |
regulation applies to
you, and how to

comply

Reuse Activities and Waste Regquiation

Who is this Ouidance for>
This quidance i intended for-
Sovome Who undertakes 2etivities which invopyes he reuse of pragy e for instance jo.cqy
Fuihorities, chari, Shaps, community USS Organisations, eManufactunng SOMmpanies, repajr shops:
! services, Togigio. CUMPANES that transpar Leed goods, retaifers hat take back ysey 900ds, online
LSS Crganisatians. Buction Rouses, PEwnbroker stc.
* SEPA staff who advise and requiate SUCh reuse actvities

The guidance aimg e provide clarity o When waste legistation SPRIIES 10 reuse activities e what you haye
0 comply.

When activities qg T2l within the seope of wasts IeGisiation, SEpa iy 3¢t 1o protect ghe Snvironmeny,
Maintain g leyey Playing fieig ang Srevent illegal exports developing countrias. However, sepyp, wants to
Maks compiiance gy STSighiforwarg ag Possibie, because we ECOGNISE the benente. of reuse 1o the
SOvironment, the SCOPOMY and society iy general,

We also wang 1, ShSUME that SER gy re 3bie 1o provide cieqr 3nd consistent adyice 9N Which activities
T2l wWithin the scope Of waste legislation, and what the impis ABONS of this gre.

Mhis guidance appiies 15 the meuse of products o COMponents of Products. it dosg o 2ppiy to
TAENIAIS for rocyciing, o SHEMPIE recovensd paper SETER Mt glass ey Sofl, tubbis efe.
Only broducts ang SOMPONents of prodgucis pich are being reuseq far their orig
Lonsidered to pe ‘reussy oc ‘Prepareq o, PUSS if the itam e being used for 5 different purpose then
S 1S Tegyoling” ape 2N the scope of g Gridance documens T Waste Framewops Directive
9eMnitions of theae g =) = = of the guidance note.

SEPA reserves the 8Nt to depart frop, his guitance ang 1o take approgriate FEBON 19 avaid harm 1o human
NSalth or pollution e e emvironment

What do we mean by ‘reusers

Reuse meang “any operation by which Products O Components tiyae are not waste B Used again jor the
SIME PGS for whie ey were conceivey: (Waste Framewery Directive 200s)

I products becgme ‘yoste. then they must pe Prepared for reyge Shecking, cleaning o =PAIrinG recovery
OPErENONS by whinh Froducts or companente Sf Products that haye become waste g Prepared so that they
o 08 reusedt witng, it any other Pre-grocessing: Preparstion for reges e & Waste Managemens activity ang
Wwaste controls apply*,

Ahis document giyeg flidance on whethey o Product that jg IsStined for reyse is 5 Waste or & nan-waste
AMNEX T brovides Y2l definitions ag AMNEx 2 provides o fowehart 1o guide e decision

Thiz is 2 requirenment O the Waste Framawory Oiractive, in orger 4 PrOLEct the soviconmany O Fisks which gy
ACveling' ang rePUIPGsing: sctrties can




Speak to Lorna
Walker on the SEPA
stand today

Pick up a copy of the
guidance

or find it at:
www.sepa.org.uk/regulations/waste/guidance

www.sepa.org.uk



Strathclyde University AN
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 Remanufacturing Research Group are looking
for some feedback on 3 different definitional
tools.



PhD Research: Building a Scottish I\
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Remanufacturing Network REVANGPASTRe

1se, Repair and Reconditioning

Exercise 1: Assessing the role of SIR in the Scottish Remanufacturing Network

Aim of exercise:

* Inform SIR as to their current strengths and gaps in service provision to the network
* To highlight and future services that you think SIR should offer

Exercise 2: Mapping the Scottish Remanufacturing Network

Aim of exercise:
* Develop detailed network map of Scottish Remanufacturing network

* Provide detailed overview to companies and universities as to the nature of the network in Scotland
and their role within the network

* Provide data and analysis with which to inform policy and legislation aimed and boosting

remanufacturing in Scotland
Jack Barrie @

PhD Circular Economy

Schmidt-MacArthur Fellow U“ivm“wf

Strathclyd
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www.scot-reman.ac.uk 9 @SIRemanufacture
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