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Foreword 
This document contains a strategy to ensure that the East Midlands region of 
the UK not only maintains its global leadership in the area of Rapid 
Manufacturing research, but also becomes the worldôs leading region for RM 
exploitation.  
 
As one of the only dedicated RM Consultancies, to our knowledge, no other 
country, region or province has commissioned a regional RM strategy in this 
depth. And as such, we believe that the East Midlands is now in pole position 
on the starting grid of what many see as one of the most important 
technological races of the 21st century. 
 
ñSo what is RM?ò 
 
RM is an exciting recent development in manufacturing technology, which 
allows companies and individuals with access to 3-dimensional computer 
data, the ability to literally óprint-outô solid objects layer-by-layer. Although not 
a new concept, layer based manufacturing has only recently matured to the 
point where it can be used to make óend-useô components, such as aerospace 
and automotive parts, medical implants, hearing aids, lamps shades, dental 
crowns, surgical aids and even furniture, to name but a few applications. 
 
However, RM is very much a nascent technology that is used by only a small 
proportion of early adopters around the globe. Yet the opportunities that RM 
present are significant, as the technology eliminates the need for much of the 
capital investment associated with manufacturing, enables the manufacture of 
complex personalised geometries, and has the potential to reduce the carbon 
footprint of global manufacturing. It has even been postulated the RM could 
result in a new industrial revolution for the digital age. 
 
So why should the East Midlands aspire to lead this RM revolution?  The East 
Midlands is home to a number of university RM research groups, including the 
worldôs largest and arguably most developed group at Loughborough 
University. Unfortunately, there is little evidence of this knowledge base being 
truly exploited by the regions business base. Within this document we will 
therefore provide a strategy for how this situation can be addressed. We will 
outline how RM can be aligned to the regional economic strategy and used to 
create sustainable jobs and support innovation within the regions business 
base. 
 
We hope that you find this strategy invigorating. More importantly, we hope 
that this strategy leaves you with a belief that high value, knowledge driven 
manufacturing has a secure future here within the East Midlands region. 
 
 
Dr Phil Reeves ï Managing Director 
Econolyst Ltd  
 



 
 
 

 

  

 

Rapid Manufacturing  in the East Midlands ð moving towards 2020  

2 
 

March 2008 | EMDA | Econolyst 

Contents 

FOREWORD ......................................................................................................................... 1 

CONTENTS .......................................................................................................................... 2 

EXECUTIVE SUMMARY ....................................................................................................... 4 

INTRODUCTION ................................................................................................................... 6 

METHODOLOGY .................................................................................................................. 8 

SECTION 1 - VALIDATING THE POSITION OF THE EAST MIDLANDS RM RESEARCH 
BASE WITHIN A GLOBAL CONTEXT .................................................................................. 9 

SUMMARY OF THE EAST MIDLANDS RM KNOWLEDGE BASE ................................................. 9 

DETAILED ANALYSIS OF RM RESEARCH, TEACHING AND TECHNOLOGY TRANSFER WITHIN THE EAST 

MIDLANDS KNOWLEDGE BASE ........................................................................................ 10 

De Montfort University ....................................................................................................................... 10 
Derby University ............................................................................................................................... 11 
Loughborough University ï Department of Design & Technology ........................................................ 12 
Loughborough University ï Wolfson School of Mechanical & Manufacturing Engineering .................... 12 
The University of Nottingham ï Mechanical, Materials and Manufacture engineering (3M)................... 14 

THE CURRENT AND FUTURE REGIONAL RM RESEARCH PORTFOLIO ..................................... 15 

BENCHMARKING THE EAST MIDLANDS RM RESEARCH BASE .............................................. 17 

BENCHMARKING THE EAST MIDLANDS RM TECHNOLOGY TRANSFER BASE .......................... 18 

EAST MIDLANDS RM KNOWLEDGE BASE SWOT ANALYSIS ................................................ 19 

SUMMARY OF EAST MIDLANDS RM RESEARCH AND KNOWLEDGE TRANSFER ....................... 20 

ACTION POINTS FOR CONSIDERATION WITHIN SECTION 4 ........................................................ 21 

SECTION 2 - IDENTIFYING THE POTENTIAL IMPACT OF RAPID MANUFACTURING 
ON THE REGIONAL ECONOMIC STRATEGY ................................................................... 22 

WHERE IS RM BEING USED AND WHY .............................................................................. 22 

THE IMPLICATIONS OF RM ON THE EAST MIDLANDS ECONOMIC STRATEGY .......................... 24 

INNOVATION - THE IMPLICATIONS OF RM ON THE EAST MIDLANDS PRIORITY SECTORS ......... 24 

Summary of the impact of RM on the priority sectors .......................................................................... 28 

ENTERPRISE AND BUSINESS SUPPORT ï ENABLING NEW PRODUCTS AND BUSINESS SERVICES29 

ENERGY, RESOURCES AND ENVIRONMENTAL PROTECTION ï THE IMPLICATIONS OF RM ON THE 

REGIONAL CARBON FOOTPRINT ...................................................................................... 31 

The cumulative benefits of RM on the environment ............................................................................ 33 
The implication of RM on the regional citizen and community ............................................................. 33 

SUMMARY OF THE IMPACT OF RM ON THE RES AND RIS .................................................. 34 

ACTION POINTS FOR CONSIDERATION WITHIN SECTION 4 ........................................................ 35 

SECTION 3 ï UNDERSTANDING THE BARRIERS TO RM ADOPTION AND REGIONAL 
BUSINESS SUPPORT NEEDS ........................................................................................... 36 

THE IMPLICATIONS OF RM ON EAST MIDLANDS BUSINESSES ............................................. 36 

Understanding the impact of RM on the priority sectors ...................................................................... 36 
Understanding the impact of RM on the design and creative industries community .............................. 39 

TIMESCALES FOR TECHNOLOGY ADOPTIONS AND RESEARCH ENGAGEMENT ......................... 41 

SUMMARY OF THE BARRIERS TO ADOPTION OF RM WITHIN THE EAST MIDLANDS .................. 42 

ACTION POINTS FOR CONSIDERATION WITHIN SECTION 4 ........................................................ 43 

RM%20in%20the%20East%20Midlands%20final%20-%20v14.doc#_Toc194180238
RM%20in%20the%20East%20Midlands%20final%20-%20v14.doc#_Toc194180249
RM%20in%20the%20East%20Midlands%20final%20-%20v14.doc#_Toc194180256


 
 
 

 

  

 

Rapid Manufacturing  in the East Midlands ð moving towards 2020  

3 
 

March 2008 | EMDA | Econolyst 

SECTION 4 - RECOMMENDATIONS FOR FUTURE ACTIONS, TECHNOLOGY 
TRANSFER, BUSINESS SUPPORT, REGIONAL OUTPUTS AND DELIVERY COSTS ..... 44 

IDENTIFYING PRIORITY ACTIVITIES FOR REGIONAL CHANGE ................................................ 44 

ACTION FROM SECTION 3 .............................................................................................................. 44 
ACTION FROM SECTION 2 .............................................................................................................. 44 
ACTION FROM SECTION 1 .............................................................................................................. 44 
PRIORITY ACTIVITIES FOR REGIONAL CHANGE ........................................................................... 44 
Priority 1 - Regional research & technology transfer capacity building, the Issues................................ 45 
Priority 1 - Actions ............................................................................................................................. 46 
Priority 2 - Engaging the regions business base in RM technology transfer, the Issues ........................ 48 
Priority 2 - Actions ............................................................................................................................. 48 
Priority 3 - encouraging companies to engage with the regional RM knowledge base, the Issues ......... 50 
Priority 3 - Actions ............................................................................................................................. 50 
Priority 4 ï Regional RM exploitation within society and the community, the issues ............................. 51 
Priority 4 ï Potential solutions............................................................................................................ 52 

ROADMAP FOR RM DEVELOPMENTS WITHIN THE REGION ï A 2020 VISION ........................... 53 

WHAT ARE THE LIKELY COSTS OF THE PRIORITY ACTIONS .................................................. 54 

P1.1 ï Capital Infrastructure for international RM technology validation and knowledge transfer centre 54 
P1.2 ï Capital investment in regional RM technology ......................................................................... 55 
P2.1 ï Regional scale RM technology transfer initiative ...................................................................... 56 
P2.2 ï RM up-skilling for business advisors and regional staff ............................................................ 56 
P2.3 ï Mitigating the Risk of RM on traditional supply chains .............................................................. 56 
P2.4 ï Promoting RM as a green alternative ...................................................................................... 56 
P2.5 ï Raising awareness of RM within companies ............................................................................ 57 
P3.1 ï Promoting the regional RM research base............................................................................... 57 
P3.2 ï Provision of Regional RM research fund ................................................................................. 57 
P3.3 ï Development of research capacity database ........................................................................... 57 
P3.4 ï Funding watch service ............................................................................................................ 57 
P4.1 ï RM up-skilling for business and enterprise advisors................................................................. 58 
P4.2 ï provision of RM enablement grants to small businesses .......................................................... 58 
P4.3 ï Global RM think tank .............................................................................................................. 58 
P4.4 ï CAD and digital data centre for enabling RM ........................................................................... 58 
P4.5 ï Enabling a cost effective RM Supply chain .............................................................................. 58 

HOW COULD THIS BE FUNDED ......................................................................................... 58 

THE ANNUAL SCALE OF REGIONAL OUTPUTS THAT COULD BE ACHIEVED THROUGH THE REGIONAL RM 

STRATEGY AND ASSOCIATED COSTS ................................................................................ 59 

Tier 3 (C1a & C1b) ï Jobs created and jobs safeguarded ................................................................... 59 
Tier 3 (C4) ï Business Creation ......................................................................................................... 59 
Tier 3 (S4 & S5) ï Business Support (assisted) .................................................................................. 60 
Tier 3 (S3) ï Business engaged with the science base ....................................................................... 60 
Tier 3 (C3) ï Skills ............................................................................................................................ 60 

NEXT STEPS 60 

REPORT AUTHORS ........................................................................................................... 61 

ECONOLYST CONTACT DETAILS .................................................................................... 62 

 

RM%20in%20the%20East%20Midlands%20final%20-%20v14.doc#_Toc194180259
RM%20in%20the%20East%20Midlands%20final%20-%20v14.doc#_Toc194180260
RM%20in%20the%20East%20Midlands%20final%20-%20v14.doc#_Toc194180261
RM%20in%20the%20East%20Midlands%20final%20-%20v14.doc#_Toc194180262


 
 
 

 

  

 

Rapid Manufacturing  in the East Midlands ð moving towards 2020  

4 
 

March 2008 | EMDA | Econolyst 

Executive Summary 
The East Midlands has a strong critical mass of world class RM research 
activity. The region currently enjoys exceptional RM research funding levels, 
when compared to the rest of UK, most notably as a result of the holistic 
approach to RM research at Loughborough University, covering materials, 
processes, management implementation and design issues. This has given 
the research base access to both global companies interested in using RM, 
but also companies looking to exploit research generated RM intellectual 
property. 
 
RM also presents a number of research opportunities to the regions 
knowledge base, as it is identified in the European seventh framework 
program, has appeared consistently in Technology Strategy Board 
collaborative research calls, and is aligned closely to the Lisbon objectives of 
the EU.  
 
However, within the East Midlands, the current RM research base is lagging 
behind other regions of the UK in the area of metallic additive layer 
manufacturing. Moreover there is very limited regional technology transfer 
capacity, both in terms of available technology, but also the people needed to 
assist companies with technology change. In addition, very few regional 
companies are engaged in the RM research base, and as such, much of the 
research generated knowledge and associated intellectual property, is 
exploited by companies outside the East Midlands. 
 
The sustainability and growth in RM research within the region many also be 
under threat, as much of the current research funding, is only guaranteed until 
2010-11, and increasing levels of interest in RM research globally, are putting 
significant strain on potential funding sources such as the seventh framework 
program. 
 
To address these issues, Loughborough University has recently submitted a 
£19-million collaborative proposal to the UK government, to establish a Rapid 
Manufacturing Integrated Knowledge Centre. This centre will truly lead the 
world in RM research, technology transfer, research commercialisation, 
exploitation and validation. However, at this point in time there is no 
guarantee that this bid will be successful. Hence, within this document, a 
parallel regional RM strategy is discussed that can either be delivered in 
isolation to the RM-IKC, or play an integral part in supporting the RM-IKC. 
 
RM is closely aligned to the Regional Innovation Strategy (RIS) and has the 
potential to contribute significantly towards the Regional Economic Strategy 
(RES).  
 
RM has clear applications in a number of the regional priority sectors, most 
specifically healthcare and transport. However, there are also longer term 
opportunities for the regions sustainable construction sector. In addition, RM 
has the potential to support the regional enterprise agenda, as it can be used 
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to stimulate new business creation, exploited latent business opportunities 
and encourage design-rich product development. Moreover, RM is finding 
applications in the computer graphics, gaming and internet sectors, where it 
has already stimulated significant business growth.  
 
In terms of the environmental agenda, RM has the potential to reduce the 
carbon footprint of the regions business base, as the technology reduced the 
need for energy inefficient manufacturing processes, reduces material waste 
and transportation needs, provides optimised products and contributed 
towards the low carbon transport supply chain. 
 
RM also has the potential to stimulate the use of science and technology in 
the home, leading to higher level ICT skills, broadband demand and creativity. 
 
However, in addition to a lack of support capacity, there are a number of 
barriers to wide spread RM adoption within the region. Most notably, a lack of 
general awareness of the business benefits of RM, how and where to access 
technology transfer and support, how to validate RM products and processes 
into the traditional supply chain and how to manage the enabling 3D computer 
data. 
 
As a result of these barriers and the limitation of the regions knowledge base, 
this strategy makes a series of recommendations for future action. These 
include priorities for stimulating technology transfer capacity in the knowledge 
base, engaging regional businesses in RM technology transfer activity, 
encouraging regional businesses to engage in RM research and exploitation 
and exploiting RM within regional society.  
 
The strategy makes the recommendation for the investment £5.6M in both 
capital and revenue funding, to deliver a package of measures over a three 
year period that will form the foundations of a longer term RM strategy up to 
2020. In the short term, this investment will result in the generation of 50 new 
jobs the safeguarding of 200 jobs, the creating of 15 new businesses, 150 
companies assisted to engage in business support, 80 companies assisted to 
engage with the regional knowledge base and up to 400 people engaged in 
RM related training activity. 
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RedEye RM production 
facility in Minneapolis, 

Minnesota, USA  

RM Fuel Pump with 
optimised design to save 

material and weight  

Metallic RM components 
with complex internal 

flow - ÐÁÔÈÓ ƧÐÒÉnted - ÉÎƨ 

Introduction 
Rapid Manufacturing is being championed by some as one of the most 

exciting emerging and enabling technologies of the 21st Century. It has even 

been postulated that RM may in-fact stimulate an óindustrial revolution for the 

digital ageô.  

 
Rapid Manufacturing (RM) is the name given to 
the production of óseriesô or óend-useô component 
parts made using óAdditive Layer Manufacturingô 
(ALM) processes. Traditionally (and historically), 
ALM processes were used to manufacture 
prototypes and casting patterns. However, recent 
advances in ALM technologies and materials, now 
allow us to manufacture parts for a variety of 
production applications. 
 

 
RM is seen by many as one of the most important 
emerging technologies that will drive the future 
manufacturing economy. Because RM uses layer-
wise manufacturing, many of the traditional Design 
for Manufacture (DFM) principles no longer need 
apply. Therefore, RM components can be 
manufactured with no split lines, or with complex 
internal and re-entrant features. RM also allows for 
significant part consolidation, reducing 
manufacturing, assembly and inspection costs. 
 
 

One of the most notable advantages of RM is the potential elimination of 
tooling. Without the constraints of tooling, jigs and fixtures, RM provides 
manufacturers the ability to produce cost effective batch sizes of óoneô, or the 
ability to manufacture parts at multiple locations. 
 
 
Many business benefits can therefore be attributed 
to the adoption of RM, including the reduction or 
elimination of fixed assets such as mould tooling, 
jigs and fixtures and cutting tools, thus resulting in 
reduced capital investment. RM can also reduce 
or eliminate many stages of the traditional supply 
chain, which reduces risk, lead times, inventory 
and supply chain transaction and logistics costs. 
Additionally, RM allows for the manufacture of 
topologically optimized components, producing 
parts that are ómanufactured-for-designô, as 
opposed to ódesigned-for-manufactureô, enabling 
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RM Lampshade designed by 
Freedom of Creation, 
Amsterdam, Holland  

Accetabular cups (hip -
implants) manufactured 
using Electron Beam RM  

RM Body fitting 
personal protective 

armour (demonstration)  

the manufacture of high value products with improved performance 
characteristics. 

 
 
Because RM parts are made using additive 
manufacturing technologies, as opposed to 
subtractive machining or formative moulding 
processes, in some cases, little if any waste 
material is generated. Additive manufacturing 
processes are therefore lean, yet agile, allowing 
the manufacture of low volume batches of 
component parts, with little manual intervention. 
 
 
 

 
In recent years, there has been a sharp increase 
in the number of companies investigating the use 
of RM across a broad range of industrial sectors. 
Examples of RM applications include aerospace, 
motorsport and automotive components, 
packaging, medical implants, hearing aid shells 
and surgical guides, and consumer products such 
as light shades, furniture and even football boots.  
 
 

However, RM remains a nascent technology that is 
being exploited by only a small number of 
companies globally. Albeit, given the correct 
business support, infrastructure and knowledge 
transfer framework, it is suggested that RM could 
be used as an enabling and emerging technology 
to stimulate innovation within businesses, drive up 
productivity and help to increase competitiveness. 
Moreover, the potential environmental benefits of 
RM could also support companies to become more 
sustainable, both in their production processes and 
in the products that they manufacture. 

 
RM unquestionably provides significant business benefit to those companies 
that are aware of its potential and have unlocked its capability. However, RM 
also provides a rich seam of research opportunity for universities engaged in 
manufacturing, management, design, materials and environmental research 
activity. 
 
Within the East Midlands it is widely recognised that a óworld leadingô RM 
knowledge base already exists within the university sector, and that RM has 
the potential to impact greatly on the regions priority industrial sectors. 
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However, as yet no regional RM strategy exists to support either the research 
base or the priority sectors.  
 
Within this document we will therefore address: 
 

 how the existing East Midlands Rapid Manufacturing research 

knowledge base can be supported to maintain a lead position globally 

until at least 2020 

 

 a rationale for supporting the growth of Rapid Manufacturing research 

within East Midlands region  

 

 the tangible East Midlands economic benefits that may result from such 

a leading edge research capability, specifically in terms of interactions 

with business (especially with SMEôs) and actions that need to be 

taken to facilitate such interactions.  

 

 the likely resources required to deliver Rapid Manufacturing adoption, 

including the associated regional outputs, and the critical success 

factors in achieving these 

 

Methodology 
Our methodology for the delivery of this research was to use a combination of 

desk-based information gathering and analysis techniques, face-to-face 

interviews with leading regional RM related academics, site visits to regional, 

national and international RM research and development facilities and 

telephone and email engagement with leading global RM users. A number of 

focus groups and seminars were also held with both regional SMEôs and 

OEMôs engaged in the priority sectors of healthcare and transport 

technologies. Consultation was also undertaken with sustainable construction 

related companies and researchers.  

Within this report we have summarised our findings into four core sections: 

Section 1 ï Validating the position of the East Midlands RM research base 

within a global context 

Section 2 ï Understanding the potential implications of RM on the regional 

economic strategy 

Section 3 ï Understanding the barriers to RM adoption within the region 

Section 4 ï Recommendations for future actions on research, technology 

transfer, business support, regional outputs and delivery costs  
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Section 1 - Validating the position of the East Midlands 
RM research base within a global context 
Within this section, we will look in detail at Rapid Manufacturing activity within 
the regional knowledge base; we will identify the location of activity and the 
scope of activity in terms of research, teaching and technology transfer. We 
will then put this activity into both a national and international context. We will 
then make an assessment of where the region is ótruly leading the worldô in 
terms of RM development.  

Summary of the East Midlands RM knowledge base 

Of the eight (8) Universities in the East Midlands, Econolyst have identified 
Rapid Manufacturing activity within four (4), with the most significant being 
within the Rapid Manufacturing Research Group (RMRG) at Loughborough 
University and the Rapid Prototyping and Manufacturing Group (RP&MG) at 
De Montfort University. Historically, RM research activity has also taken 
place at Nottingham University, which was the initial catalyst for additive 

manufacturing research within the region in the early 1990ôs, from which both 
the De Montfort and Loughborough groups were later established. Albeit, RM 
research in Nottingham has diminished significantly in recent years, as we will 
outline later. Though most RM research activity is taking place within 
manufacturing departments, there is evidence that RM research activity is 
starting to occur in Design Technology departments particularly at 
Loughborough, but also to a lesser degree at De Montfort. 
 
As part of their ólearning through work programô, Derby University has 
recently developed a short course in RM. A more established Masterôs 
Degree program in Rapid Product Development techniques, incorporating 
RM, is also delivered by De Montfort University and RM modules are also 
delivered by Loughborough University at both an undergraduate and 
postgraduate masters degree level. 
 
At present the only structured Rapid Manufacturing technology transfer 
activity taking place within the East Midlands is the Rapid Manufacturing 
Consortium at Loughborough University and ad-hoc support provided to 
companies by De Montfort University. A breakdown of RM activity within the 
regional knowledge base can be found in Table 1 
 

 Rapid Manufacturing Activity 

University (Department) Research Undergraduate 
Content 

Postgraduate / 
Short Course 

Technology 
Transfer 

De Montfort (Manufacturing) 
    

Derby (Technology)     
Loughborough (Design) 

    
Loughborough (Manufacturing) 

    
Nottingham (Manufacturing) 

    
Table 1 ï RM activity within the East Midlands University sector 
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Detailed analysis of RM research, teaching and technology 
transfer within the East Midlands Knowledge base 

Within this section we will look in detail at the research, teaching and 
technology transfer activities of the East Midlands RM knowledge base, 
before putting this into a national and international context. 
 

De Montfort University 

Rapid Manufacturing activity at De Montfort University Leicester is led by 
Professor Dave Wimpenny who has a small team of dedicated research staff. 
A detailed review of Prof Wimpennyôs research portfolio is provided in 
Appendix A.  
 
Scale of RM research 
In addition to Prof Wimpenny, the De Montfort RM research team includes 3 
post-doctoral Senior Research Assistants (SRAôs), 3 full time PhD candidates, 
2 part time PhD candidates and an average of 10 MSc students per year. The 
research activity is supported in the main by two grants, including a £460,000 
European Framework project and a £60,000 BERR Technology Program 
Grant. Additional funding has also been secured internally from the university 
and from external bodies including the Mexican government, who are 
currently funding a full time PhD candidate working in the RM ceramics field. 
A summary of DMU research activity can be seen in Table 2. 
 

Investigator Start 
Date 

End Date Funding 
Source 

Title Value 

Prof Wimpenny Mar 05 Sept 09 EU FP-6 Custom Fit £460,00 

Prof Wimpenny April 06 Mar 09 TSB Bioceramic Direct Writing £60,000 

Dr Moroz Mar 08 N/A SHRIFT nScript bioceramic plotter Unknown 

Table 2 ï RM research activity at DMU 
 
Scope of RM research 

The De Montfort research portfolio is focused predominantly on high level 
industry research, as opposed to high level academic research. This is 
demonstrated through the funding sources, which support a more óappliedô 
portfolio. 
 
Interestingly, the De Montfort model does use a high number of MSc students 
to undertake research activity (as opposed to PhD students). Of these 90% 
are known to go into industry with 10% going into research. This model 
therefore work very well in cascading RM knowledge into the business base, 
much of which is local to the university (or regional). 
 
The main focus of the De Montfort Research is RM process & materials 
development and medical modelling. In addition to the two externally funded 
research projects, Dr Adam Moroz and Prof Wimpenny have recently secured 
internal university SHRIFT funding to support research into computational 
modelling of bio-medical processes for tissue engineering. This is high impact 
academic research being undertaken in collaboration with both MIT and 
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Harvard. Funding has allowed the recent purchase of a Sciperio nScript Bio-
plotter which will be used to build bone scaffolds. This research will then look 
at developing artificial bone, ultimately, with the design of the bone structure 
being controlled by the modelling work. 
 

RM business support and outreach 

In addition to research activity, the RM group at DMU are also engaged in the 
delivery of limited business support activity as part of a legacy EMDA funded 
project. Typical company engagement starts with a phone call followed by a 
two hour meeting. The objective is to find companies that can in the longer 
term become research partners in MSC projects and Knowledge Transfer 
Partnerships. Ultimately, this also leads to the identification of industrial 
partners for structured research projects. However this can take 2 to 3-years 
to nurture. Regionally, the RP&M group support around 30 small businesses 
within the East Midlands per annum and deal with as many as 100 national 
SMEôs enquiries annually. Although the university does not receive direct 
funding for this interaction, it is seen as a very positive activity for DMU, as it 
develops ódeepô relationships with future research partners. 
 
RM teaching and learning 

De Montfort University has one of the UKôs only post-graduate courses 
focused wholly on Rapid Product development. However, analysis of the 
course content gives little evidence of RM within the teaching syllabus, with 
considerable focus still placed on Rapid Prototyping and more established 
technologies such as reverse engineering, 3D CAD, rapid tooling and 
concurrent engineering. Some RM is however included at an undergraduate 
level. 
 

Derby University 

RM activity within Derby University is limited to short course training delivery. 
As part of the universities learning through work program, a university 
certificate of achievement can be gained through participation in the course 
ñApplications of Rapid Manufacturingò. It should be noted however, that much 
of the contents of this course is in-fact focused on Rapid Prototyping (RP) and 
not Rapid Manufacturing. This is a common ómarketingô error, where a lack of 
basic understanding of the difference between RM and RP is often cascaded 
down into industry. RP is the use of layer manufactured parts as models and 
prototypes, where as RM is the application of layer manufactured parts in end 
use application. Such distinction is vital if companies are to truly benefit from 
the design and manufacturing freedoms of RM. Derby University has two 
small additive layer manufacturing systems, suited solely to RP applications 
and not RM. Evidence suggest that this course is not well subscribed, with the 
first intake in December 2007 consisting of only 3 students of which one was 
a university member of staff. No date has been set to re-run this course in the 
near future. 
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Laser Sintering technology 
& applica tions within the 
RMRG lab at Loughborough  

Fused Deposition Modelling 
Technology within the RMRG 

lab at Loughborough  

 

Loughborough University ï Department of Design & Technology 

Within the Loughborough University Department of Design & Technology, 
Rapid Manufacturing research and teaching is being undertaken by Dr Ian 
Campbell. Dr Campbell has a small (£50K) endowment to work with a local 
company to implement Rapid Manufacturing as a production methodology for 
low volume customised product manufacture. Dr Campbell also includes RM 
in his undergraduate design lectures and where possible encourages students 
to undertake RM related final year projects. At present Dr Campbell has no 
long term structured research funding to investigate RM. 

 

Loughborough University ï Wolfson School of Mechanical & 
Manufacturing Engineering 

The Rapid Manufacturing Research Group (RMRG), located within the 
Wolfson School of Mechanical and Manufacturing Engineering is the largest 
research group within the Loughborough University IMCRC, and the largest 
RM research group within the UK (and globally). The research group, which 
has a track record in additive manufacturing stretching back over 15-years, is 
led by Professor Richard Hague. The group has for a number of years been 
cited as the óworldôs leadingô research group in the field of Rapid 
Manufacturing. 

 
 
 
Scale of RM research 
At present the RMRG supports the research 
activities of 45 full-time staff including six (6) 
academics, four (4) dedicated technicians and 
thirty five (35) post-graduate and post-doctoral 
research staff. A detailed review of all current 
RMRG research is provided in Appendix A. 
 
 
 
 
 
Scope of RM research 
The current RMRG research portfolio includes 
fourteen (14) research project or initiatives with a 
combined value of over £11,250,000.  
 
A breakdown of these projects is provided in 
Table 3:  
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2007 International RM 
Conference at Loughborough 
attended by 150 delegates  

 
Investigator Start 

Date 
End 
Date 

Funding 
Source 

Title Value 

Prof P Dickens 
Sept-07 Aug-10 EPSRC Nylon Jetting £149,813 

Sep-05 Aug-10 EPSRC 
Regenerative Medicine Grand 

Challenge 
£4,226,030 

Prof R Hague 

Sep-06 Aug-09 EPSRC 

Tailored Injury Prevention & 

Performance Improvement for 
Protective Sports Garments 

£1,091,251 

Feb-07 On-going EPSRC RM Knowledge transfer £89,830 

May-07 N/A EPSRC Manufacturing Unit Equipment bid £433,469 

Sep-07 On-going EPSRC RM Materials Alliance £59,634 

June-08 May-11 EPSRC 
Topologically Optimised Additively 
Manufactured Structural Metallic 

Components 

£273,070 

May-08 Apr-11 TSB 
Rapid Manufacturing a Low Carbon 

Footprint 
£1,406,575 

Dr R Harris Aug-07 July-10 EPSRC Complex Bone Surgery Simulation £166,831 

Dr N Hopkinson 
Sep-06 Aug-11 EPSRC 

Personalised sports footwear - from 

elite to high-street 
£1,198,426 

July-08 June-11 EPSRC 
Advanced understanding & control 

of polymer sintering 
£349,628 

Dr R Soar 

Sep-04 Mar-08 EPSRC 

3D-Mapping of Macrotermes 
Michaelseni Mounds and Simulation 

of their Homeostatic Functions: 
Lessons for Human Construction? 

£421,050 

Jun-05 May-08 EPSRC 

Adaptive Capabilities Through 
Embedded Active/Passive Fibre 

elements in Ultrasonic 

Consolidation Freeform Structures 

£275,390 

Sep-06 Aug-10 EPSRC 
Freeform Construction: the 

application of mega-scale rapid 

manufacturing for Construction 

£1,115,728 

Table 3 ï RM research activity within the RMRG 
 
 

Within the RMRG, research is focused into three distinct areas, these being 
RM materials and process development, design for Rapid Manufacturing 
research and the management and implementation of Rapid Manufacturing 
into business. It is this holistic approach that is credited with making the group 
so successful in securing funding and industrial collaboration. 
 
On evaluation, a significant body of research within the RMRG is classed as 
either internationally competitive or internationally leading. In part this is a 
function of the international level of industrial collaboration within the group, 
including companies such as Boeing, JCB, Caterpillar, Addidas and Delphi. 
 
 
RM teaching, learning & dissemination 
In terms of teaching, much of the research 
findings within the RMRG are cascaded down to 
both undergraduate and post-graduate teaching, 
with modules in Rapid Manufacturing being 
included at a masters-degree level within the 
Wolfson School of Mechanical and Manufacturing. 
At present though, there is no dedicated post-
graduate course in RM at Loughborough. 
 
In terms of dissemination, the RMRG has for the 
last 2-years organised and hosted the 
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Typical laser deposition 
system, as used by 

Nottingham University  

International Conference on Rapid Manufacturing, which is held at Holywell 
Park in Loughborough each July. The conference brings together the worldôs 
leading industrial RM users and international researchers and was attended 
by over 150 delegates from 14 countries in 2007. The event also features an 
RM technology vendorôs exhibition and showcase. It is anticipated that the 
2008 event will reach capacity with 170 delegates expected. 
 
 
RM business support and outreach 
Since the year 2000, the RMRG has run a parallel business support initiative 
called the Rapid Manufacturing Consortium (RMC). The RMC is a fee paying 
service, with a current subscription level of £15,000 per annum. Membership 
includes large international RM user companies such as Boeing, who use the 
consortium to access research knowledge and technologies within the RMRG.  
 
The RMC is run by a dedicated technology transfer manager, whose costs are 
supported through membership subscriptions. The RMC also provides 
members with a dedicated web portal including a real-time RM materials 
database and technology watch service. Through the RMC manager, 
members can also access in-house training courses on RM, technology 
transfer projects and access onto larger structured research projects within 
the RMRG.  
 
At present the only East Midlands based company within the RMC is Rolls 
Royce Fuel Cells. However, companies inclusion Siemens (formally Alstom 
Lincoln) have also been members in the past. 
 
More recently, an RM materials club has been started by the RMRG to 
provide testing services to companies involved in the formulation, production 
and sale of RM materials. Using a similar model to the RMC, the materials 
club is based on an annual membership fee and service level agreement. 
 

The University of Nottingham ï Mechanical, Materials and Manufacture 
engineering (3M) 

In the past, a number of research project have been undertaken at 
Nottingham University to develop strategies for Rapid Manufactured 
component design and a common strategy for both additive and subtractive 

machining. However, the majority of this work, 
which was funded as part of the Rolls Royce 
University Technology Centre, has now come to 
an end. 
 
Past research at Nottingham focused on the 
development of the Shape Metal Deposition 
(SMD) process. SMD is a rapid, near net-shaped 
manufacturing process based on the direct 
deposition of metal alloys using an automated 
Tungsten Inert Gas (TIG) welding manipulator 
which is governed by CAD data using a 




