
Cutting-edge support 
for smaller companies



The Advanced Manufacturing Research Centre (AMRC) with Boeing works in partnership with manufacturing companies of 
all sizes. Our researchers work with individual companies on specific projects, and collaborate on generic projects for the 
benefit of all members. 

R&D topics at the AMRC with Boeing are determined by the board of industrial partners. This ensures that work is focused on 
industrial commercial requirements, and provides lasting value to members.

Replacing some or all of these raw materials 
with sustainable carbon-neutral alternatives 
can significantly improve the environmental 
performance of composites manufacturing, and 
has the potential to revolutionise the production of 
specialist components for niche vehicles.

PES worked with the AMRC Composite Centre as 
part of a project called Elcomap (Environmentally 
friendly lightweight composite materials for 
aerodynamic body panels). The project is part-
funded by the Niche Vehicle Network, an industry 
group for specialist UK vehicle manufacturers 
backed by the Technology Strategy Board. Teks 
UK, a technology development business based 
on the Advanced Manufacturing Park, is also a 
partner in the project. 

PES and Teks produced a series of car panels – 
two Porsche rear panels and a larger Subaru front 
end – from biocomposites based on flax fibres and 

resin from cashew nut shells.

“Biocomposite panels in the past have been 
flat facia panels, but we’ve used some complex 
geometry to really push the boundaries of what we 
can achieve,” says Mike Maddock, PES Managing 
Director. “We’re looking at the boundaries to find 
new technologies, to potentially license them, and 
be the leader in our field.”

The companies used the clean room, large oven 
and autoclave in the AMRC Composite Centre to 
produce the prototype parts, and also drew on the 
expertise of the research group. “Our expertise in 
the processing and manufacturing of parts using 
biocomposite materials was vital for the project,” 
says Tim Swait, AMRC Research Engineer. 

“For a company of our size, it’d be very difficult to 
pull all the resources together in one environment 
to make it viable to carry out this kind of research 

project,” says Dan Fleetcroft, Engineering Design 
Director at PES. “To drive new technologies and 
innovation into the market takes collaboration, 
knowledge and investment. 

“The AMRC is at the forefront of developing new 
manufacturing technologies, so we become aware 
of them more readily than through trying to read all 
the journals and research papers.”

PES has also been active in the AMRC’s business 
networking activities, including presenting its 
innovative technologies at the AMRC Forum. 
“Those events bring like-minded businesses 
together, and have led to many new enquiries for 
us,” Maddock says. 

www.pes-performance.com
www.teks.eu.com

Bringing new materials to market

Performance Engineered Solutions Ltd (PES) is bringing innovative biocomposite materials for high-performance vehicles to 

market in partnership with the AMRC with Boeing.

The AMRC with Boeing is a member of the High Value Manufacturing Catapult, 
a network of seven established manufacturing and process research centres 
backed by the Technology Strategy Board. The Catapult helps accelerate new 
concepts to commercial reality, creating a sustainable high-value manufacturing 
future for the UK.

Core research areas include:

•  Machining – High-performance machining 
research is at the heart of the AMRC’s work. By 
using dynamic analysis, simulation, advanced 
fixturing, and other techniques, the Process 
Technology Group can typically improve the 
efficiency of a machining process by around 40 
percent – and in some cases, by significantly 
more.

•  Assembly – The AMRC Integrated Manufacturing 
Group solves problems in high-value assembly. 
Key areas include large-product metrology; 
vision and inspection systems; smart tooling; 
and automated part recognition and tooling.

•  Composites – We have extensive composite 
capabilities, and are part of the National 
Composite Centre-led network of centres. 

Manufacturing and research capabilities  

focus on areas which complement our 

established strengths, including metal matrix 

composites, hybrid structures and automated 

fibre placement.

•  Structural testing – The Advanced Structural 

Testing Centre provides testing and certification 

services for components and assemblies, 

ensuring that parts produced by innovative 

methods meet industry standards.

•  Design and prototyping – Our new Design and 

Prototyping Group is addressing a national 

shortage of exceptional engineering designers 

by integrating a world-class design team with 

the manufacturing and research expertise of our 

established groups. 

Launched in 2001, the AMRC with Boeing 

is now established as a world-class centre 

for collaborative research. We have received 

numerous awards, including Boeing Supplier 

of the Year, and become a model for research 

centres worldwide. 

Over 70 companies have joined as members, from 

global aerospace giants such as Rolls-Royce, BAE 

Systems and Messier-Bugatti-Dowty, to local small 

businesses. We have worked with hundreds of 

other companies on specific projects. 

The AMRC with Boeing now employs over 200 

highly qualified researchers and engineers, in 

two purpose-built centres on the Advanced 

Manufacturing Park in South Yorkshire. 

The University of Sheffield AMRC with Boeing is a world-class centre for 

advanced machining and materials research for aerospace and other 

high-value manufacturing sectors. We work with companies along the 

supply chain to help them compete worldwide. Mike Maddock of PES,Roland Krain of Teks, Dan Fleetcroft of PES and Tim Swait  

of AMRC with a biocomposite part cured in the AMRC Composite Centre’s oven.

Visitors inspect a demonstration part produced on the 

AMRC’s waterjet machining centre, one of the world’s  

largest and most advanced. Engineering design business PES is playing a leading role in developing sustainable alternatives to the carbon fibre and epoxy 
materials used in conventional composite materials. These materials are energy-intensive to manufacture, and are not easily 
recyclable or biodegradable at the end of their lives. 

Case Study: Performance Engineered Solutions LtdIntroduction
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Eneplan (Energy efficient process planning 
system) is a three-year research project involving 
17 companies and research centres across 
Europe. It is investigating new techniques to 
make machining processes more environmentally 
friendly, energy efficient and cost effective. 

Newburgh joined the project to apply the research 
to its precision engineering work for the aerospace 
sector. The company has taken on production 
of a new component, and is using techniques 
developed in Eneplan to find more efficient ways 
of making it. 

“We got involved in the Eneplan project through 
our involvement with the AMRC, as it seemed a 
natural fit with our ethos of always looking for the 
most cost effective way to manufacture product 
with the minimal environmental impact,” says Vince 
Middleton, Chairman of Newburgh Engineering. 

AMRC Project Engineer Udi Woy is working 
closely with Newburgh to study the energy use 
of the current machining process and investigate 
different methods of manufacture. 

Vibrant NDT specialises in an advanced non-
destructive testing technology called process 
compensated resonance testing (PCRT). The 
technique sends minute vibrations through a 
manufactured part, and studies how it resonates to 
identify any potential flaws in its material structure. 

Unlike previous resonance-based techniques, 
PCRT employs advanced software analysis and 
temperature compensation techniques to allow 
for acceptable variations between manufactured 
components while still reliably rejecting 
unacceptable defects. 

Vibrant NDT was formed in 2008 as a joint venture 
between Sheffield-based testing equipment 
manufacturer Johnson & Allen, a member of the 
AMRC with Boeing, and Vibrant Corporation of the 
US. The two companies were introduced at the 
AMRC after researchers and industrial partners 
realized the value of a potential partnership. 

“The second we were exposed to the technology, 
I could see the benefits in the re-testing of mass 
produced components and also in determining the 

life of a component in service,” says Jon Johnson, 
Managing Director of Johnson & Allen.
“PCRT is the only NDT technique which can 

monitor the buildup of stress and deterioration 
of a component during its life cycle. Any change 
from a component’s initial resonant spectra taken 
when new indicates that the component has 
suffered a stress or has aged in some way. If an 
identical resonant finger print is taken of a part after 
it has been in service, it gives a green light and 
reassures us that that part has not gone beyond its 
operational design.”

Vibrant NDT has itself joined the AMRC as a Tier 
Two member, and has been involved with many of 
the centre’s world-leading research projects. 

Vibrant has deployed its technology to help prove 
innovative techniques for additive manufacturing 
of aerospace components; test vital parts for 
the Bloodhound SSC land speed record bid; 
and develop new composite materials to reduce 
emissions in jet engines. 

Applications Engineer Wei Liang Choong is based 

at the AMRC and works closely with the Advanced 
Structural Testing Centre to apply PCRT and 
develop new industrial applications. 

“Working with the AMRC has allowed us to 
engage in many world’s-first R&D projects with 
businesses,” says Choong. “It’s challenging to 
introduce new and innovative products to the 
market, and determining structural worthiness is a 
huge leap towards acceptance within the industry.” 

Partnering with the AMRC has also helped Vibrant 
NDT build a relationship with the top tier of the 
aerospace sector and other key manufacturers. 

“I love technology, especially technology like PCRT 
which is green and advances the ways in which 
non-destructive testing can make our world a safer 
and more efficient place to live in,” says Johnson. 
“It has also been a privilege getting to know some 
of the people who the next generation are relying 
on to improve their world.”

www.vibrantndt.co.uk

Wei Liang Choong, Application Engineer at Vibrant 

NDT, in the AMRC Advanced Structural Testing Centre.

Creating new ventures to help manufacturers

Vibrant NDT is a new company helping UK manufacturers reduce inspection time and costs. It was founded as a joint 

venture between two companies which were introduced by the AMRC with Boeing.

Cutting the environmental costs of machining

High-tech contract manufacturer Newburgh Engineering is working with the AMRC and partners across Europe to develop new 

techniques that could slash energy costs and improve performance.

“We investigated alternative manufacturing processes to 

reduce energy and environmental impact while maintaining 

the same performance and quality measures,” says Woy.

“We found that with greener manufacturing 
processes such as abrasive waterjet, we could 
target material waste by nesting parts. We can get 
two components from the same block of material 
that only gave us one with traditional processes.”

Further work found that a combination of waterjet 
rough cutting and machine tool finishing could 
provide the same material benefits in a shorter 
time. “By combining an existing process with 
alternatives, we found a more efficient way of 
manufacturing a part with reduced energy costs 
and environmental impact,” Woy says. “For 
Newburgh, this gives them insight into where they 
can make changes across their factory floor.”

The business also gains additional benefits from 
taking part in such an international collaboration 
between industry and academia. “The ability to 

tap into all the project partners across Europe has 
already paid dividends to our company through 
the transfer of cutting edge knowledge and the 
interaction with open-minded and intelligent 
individuals,” says Middleton.

“Engaging with the project is developing our 
personnel and vastly expanding their horizons of 
what is going on in manufacturing across Europe 
and what is truly world class. Bringing this back into 
the business will benefit the company for decades 
to come.”

www.newburgh.co.uk
www.eneplan.eu

Case Study: Vibrant NDT Case Study: Newburgh 

Project Engineer Udi Woy works on the 

AMRC’s waterjet machining centre.
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The AMRC with Boeing

Factory of the Future



Engineers at the AMRC Composite Centre 
showed that Tinsley Bridge could design an 
innovative high-performance composite stabiliser 
bar for heavy commercial vehicles with less than 
half the weight of current products. 

Carbon fibre composites are not yet widely used 
in the automotive sector for functional parts 
such as suspension systems. Replacing steel 
with lightweight composites can improve fuel 
efficiency, helping truck operators meet new 
emissions regulations. Lighter vehicles are also in 
demand for niche markets including emergency 
services and defence. 

The AMRC’s composites experts found that 
Tinsley Bridge could reduce the weight of a 
stabiliser bar by over 50 per cent by replacing 
the standard solid steel component with a 
hollow tube of carbon fibre composites, without 
compromising performance.

“These weight savings will result in huge cost 
savings over the life of the vehicle,” says Andy 

Smith, Technical Lead at the AMRC Composite 

Centre. “There are also now solutions for recycling 

composite parts at the end of their life.”

And because composite materials are less 

affected by fatigue, their use can also provide 

increased durability. Providing a product with 

both environmental and performance benefits 

would give Tinsley Bridge a real competitive 

advantage in its core market. 

“Working with the AMRC allows us to expand our 

footprint,” says Martin Filleul, Sales Manager 

at Tinsley Bridge. “We can carry out R&D in 

a way that is not possible by ourselves. As an 

SME business our internal resources can be 

limited, but this gives us the potential to deliver a 

disruptive technology.”

As a result of the initial project, Tinsley Bridge 

has secured a Smart Award from the Technology 

Strategy Board to develop and test a full 

prototype of the stabiliser bar. 

The AMRC is continuing to work with Tinsley 
Bridge to bring the composite bar to production 
readiness. AMRC engineers are providing their 
expertise in composite design for manufacture, 
using techniques such as finite element analysis 
(FEA) to make sure that the bar has the required 
mechanical strength. 

The AMRC Composite Centre is also  
providing access to its production facilities, 
including an automated filament-winding robot, 
machining centre and oven, to manufacture the 
prototype bars. 

Tinsley Bridge Graduate Engineer Nicholas 
Zglobis is working alongside the AMRC team. 
“This project involves a completely different 
application of materials,” Zglobis says. “By 
working with the AMRC, we get access to 
manufacturing techniques that are pretty much 
unique. It’s a great group of engineers and 
designers who are open to anything.”

www.tinsleybridge.co.uk

FMS develops innovative technologies and 
services to reduce the environmental impact 
of fluids used in manufacturing processes. It is 
the sole agent for the innovative IFDR Precision 
Filtration Solutions developed by an Italian 
company, RBM di Battistuta. 

IFDRs have proven to extend tool life, improve 
component quality, and reduce the use and 
disposal of cutting fluids and eliminate the need 
for filtration consumables. 

FMS started working with the AMRC with Boeing 
to help demonstrate the technology’s benefits to 
the UK supply chain. The company trialed an IFDR 
on some of the state-of-the-art machine tools at 
the AMRC Factory of the Future. The solutions 
have also been tested on machines operated by 
some of the AMRC’s Tier One partners, including 
Rolls-Royce.

“It has proven itself to be a very successful filtration 
system,” says Steve Thompson, Engineering 
Director at FMS. “In an aerospace grinding 

application, 90 per cent of retained particles in the 
processed fluid stream were below 1.95 microns, 
with no particles above 6 microns.”  

To put itself at the heart of the UK manufacturing 
industry, FMS took premises alongside the  
AMRC on the Advanced Manufacturing Park in 
South Yorkshire. 

“We wouldn’t be here without the involvement of 
the AMRC,” says Thompson. “The openness of the 
AMRC is helping us to introduce a step change in 
technical capability and operational reliability.”

FMS continues to investigate new applications 
and technologies, and has recently successfully 
completed a one-year feasibility study funded by 
the Technology Strategy Board.  The aim was to 
develop in-house technology to recover grinding 
fines and metals contained within sludge’s found 
at the bottom of machine sumps which would 
otherwise be disposed of in landfill as  
hazardous waste. 

The company is also studying the benefits and 
impacts of its technology for the machining of 
other materials. In a study involving the machining 
of carbon graphite electrodes, an IFDR reduced 
the consumption of paper roll used to remove 
carbon dust from one roll every six days to one per 
six months. 

FMS has now joined the AMRC as a Tier  
Two member.

“The main benefit of membership is the access 
to engineers who are continually seeking process 
improvement and wanting to remove variables and 
risk from processes,” says Thompson.

www.fluidmaintenancesolutions.com

Fluid Maintenance Solutions (FMS) worked with the AMRC’s machining experts to demonstrate the benefits of its precision 

filtration solution for high-performance machine tools.

Proving the viability of disruptive technology Cleaning up machining fluids

Truck suspension manufacturer Tinsley Bridge is working with the AMRC to reduce the weight and improve the performance 

of key components. The project could allow the company to significantly increase its market share.

“By working with the AMRC, we get access to manufacturing techniques 
that are pretty much unique. It’s a great group of engineers and 
designers who are open to anything.”

Case Study: Fluid Maintenance SolutionsCase Study: Tinsley Bridge

Nicholas Zglobis, Graduate Engineer at Tinsley Bridge, inspects 

the filament winder at the AMRC Composite Centre.

Roger Wareing of FMS, Iraitz Arrospide Garro of 

AMRC and Steve Thompson of FMS.
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Many of our machining centres and other 
resources are the most sophisticated of their 
kind in any UK research centre, boasting 
unique advanced features that are unavailable 
anywhere else. 

Our machining workshop includes an  
array of flexible five-axis centres, large  
mill-turns, and high-speed specialist  
machines, as well as non-conventional  
tools such as abrasive waterjet and  
electro-discharge machining centres. 

The AMRC Composite Centre includes 
automated tape placement and filament 
winding systems, a range of ovens and 
autoclaves, as well as specialised machining 
and cutting equipment. 

We continue to expand our capabilities in 
response to industry demand. Many of our 
latest pieces of equipment have been funded 
through the High Value Manufacturing Catapult 
programme, to help UK manufacturers take a 
global lead. 

In collaboration with our industrial partners, 
we regularly hold workshop open days for 
smaller businesses which could benefit from 
our unique resources. A recent event focusing 
on our new five-axis waterjet machining centre 
attracted over 100 companies. 

World-leading workshop resources AMRC Forum

The regular Forum events cover a wide range 
of topics of interest to manufacturers, offering 
exclusive insight into current and emerging 
technologies and supply chain issues. Each 
Forum features a carefully selected mix of 
speakers from manufacturing companies 
and technology providers, presenting their 
experience and expertise from the cutting 
edge of advanced manufacturing.  

The AMRC Forum covers high-value 
manufacturing sectors of key importance 
to the UK economy, focusing on aerospace 
and defence; power generation, including 
nuclear and renewables; and oil and gas. 
These sectors offer significant potential for 
manufacturers along the supply chain to 
provide high-added-value components to 
global markets.

We also offer a host of other services to help 
manufacturers develop new capabilities and 
stay ahead of the competition.

Membership of the AMRC Forum is open 
to any manufacturing company. Basic 
membership costs £50 a year for two places at 
each event.

We also offer a higher level of membership, 
at £300 a year, which includes priority access 
to a wide range of events, training courses, 
exclusive business intelligence, sector reports, 
and many other benefits. 

AMRC Forum:  
www.namtec.co.uk/the-amrc-forum

 Inside the AMRC Factory of the 

Future machining workshop.

AMRC ForumWorld-leading workshop resources

The AMRC Factory of the Future, on the Advanced Manufacturing Park in South Yorkshire, is home to a wide range of 

state-of-the-art manufacturing equipment which is available for collaborative research and development.
The AMRC Forum is the University of Sheffield AMRC’s technology network for manufacturing businesses. We give 

companies the knowledge they need to achieve sustainable growth and long-term prosperity. 

“Our machining 

workshop includes an 

array of flexible  

five-axis centres, 

large mill-turns, and 

high-speed specialist 

machines, as well as 

non-conventional tools”

“The AMRC Forum 

covers high-value 

manufacturing sectors 

of key importance to the 

UK economy, focusing on 

aerospace and defence; 

power generation, 

including nuclear  

and renewables; and  

oil and gas” 
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