A new type of partnership between Advanced
academia and industry could be a mal‘lllfactl,lril‘lg

model for the future.
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The AMRC is located in the Advanced
Manufacturing Park, a new development
betwesn Sheffield and Retherham that
aims to become a hub for established
enginesring and manufacturing compa-
nies, research bodies and start-ups.

Built on a remediated collisry sitz, the
AMP is a joirt venture between UK Coal
and local RDA Yorkshire Forward. The
brownfield location has helped the devel-
opment o attrect a variety of sources
of funding and, in tum, some big-name
tenants. In addition to the AMRC, the
park cumently plays host 1o organisations.
such as Castings Technalogy Interna-
tional and the Composites and Advanced
Materials and Technology Centre.

TWi Technology Certtre (Yorkshire) at
the AMP is an extension of the resources
at the joining technology spesialists’
company headquarters in Cambricge.
The facility complements TWI's work
with key technologies, including fibre
laser processing, friction stir welding,
laser directal metal deposition and cold
spraying. In addition, TWI Yorkshire
runs & range of training courses, and
enables its customers 1o aocess all of
TWI's technologies and develop novel
solutions through Teshnolegy Transfer
programmes.

TWI Yorkshire is playing a key role in
establishing a surface enginesring centre
of excellence - the Surface Engineering
Group [SEG). SEG is run by the National
Metals Technology Centre and brings:
together the expertise of TWI, Corus, The
University of Sheffield and Sheffield Hal-
lam University covering a wide spectum
of coating types and applications.

As it develops, AMP's owners hope
that the area will become a world centre
of expertise in eight core technology
areas. Thess ars:

Advanced materials processing;

High performance machining and
cunting:

Near net shape casting and forming
pracesses;

Joining technalogies;

Powder metallurgy;

Surface enginesring;

Nanctechnology;

Composites.

usually deliver dramatic savings.”
Tnvolvernent with specific projects is
extremely useful in other ways for AMRC
partners. Steve Weston is an applications
development specialist for Sandvik Coro-
mant UK. He works full time at the AMRC,
where his comparty supplies al the cut-
ting tools used. “Obviously, we can use
our expertise to make recommendations
for more efficient machining strategies in
these projects,” he says. “But we also get a
fantastic insight into the types of problems
that our industrial customers are beginning
to tackle now.” This insight is fed back to
Sandvik's RED centres in Sweden, to help
in the development of new cutting tools.
The company also uses AMRC projects as
2 final testing environment for new tools,
before they are released to wider market.

Uses

According to Roger Singleton, project engi-
neer at the AMRC, it is not only the types
of projects undertzken by the AMRC that
makes it 5o useful for its industrial part-
ners, it is the types of researcher too. “The
people wha work here combine a high level
of academic skill with real practical knowl-
edge of the way modern production equip-
ment works. That conibination is quite rare
n academic today.” The AMRC is working
hand to ensure that this unique combina-
tion of skills is retained by its worlforce.

In association with its partners, it provides

Machinery at the
Advanced Manufacturing
Research Centie

training in machine tool technology to all
new staff and it is running an apprentice-
ship scheme to develop a new generation of
technicians toa.

The AMRC's close university connections
help in the provision of other skills. Single-
ton notes that itis not unusual to invalve
representatives from other departments,
such as mathematics and materils science,
i a particlar project requires therm.

Drive

While some companies use the AMRC pri-
marily as a resource to help with specific
manufacturing issues, others hope it will
help to drive their business in a more fun-
damental way. Christopher Jewitt is man-
aging director of AMRC partner Footprint
Tools. His company, which manufactures a
wide range of hand tools for markets world
wide, is exactly the kind of manufacturing
organisation that was once commen in the
Sheffield area. “Our products have a great
reputation, and ‘made in Sheffield” is an
important part of that,” he says. “We even
write it in Chinese on export products. But
while we are still extremely successful in
niche areas, we recognise that mcreasing.
competition from elsewhere in the world is
going to force us to evolve.”

Footprint's strategy to respond to this
erosion of its traditional market is to invest
inits ability to carry out more advanced
rmanufacturing activities. The company is
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involved with a major EU-funded project
at the AMRC entitled ‘Rapid Produ ction of
Large Aerospace Components’ (RAPOLAC).
The goal of RAPOLAC is to increase usabil-
ity of the additive manufacturing process
shape metal deposition (SMD). SMD is
a process pioneered by AMRC sponsor
company, Rolls-Royee, and uses advan ced
robotics to create parts by depositing layers
of molten material in a welding process.
“We are working primarily with titanium
at the moment,” explains Dave Spafford,
the project engineer from Footprint Tools,

Centre of excellence

At the heart of the Advanced Manufac-
turing Pars (see other box) is @ suite of
office accommedation, leboratories and
workshops that promises to become an
important incubator for manufacturing and
related activities. The Innovation Technol-
ogy Centre (ITC) is a 2,000m?, emviron-
mentally-friendly building on three floors,
designed to offer start.ups, high growth
companies and RED subsidiaries of larger
organisations the kind of accommodation
they will need to suoseed on the AMP site.

Early tenants of the IKC inchuxde com-
mercial partners of the adjacent Advanced
Manufacturing Research Centre, technol-
oy start-ups and established hitech
firms. Cne of the first to armive was dura-
bility engineering spedialist nCode, which
meved 12 months ago from its ofiginal
now uses the ITC as the base for global
development and support of its fatige
analysis, test data management and gen-
eral data analysis packages.

Clive Mott, a director at nCode, is
enthusiastic about the move. “The office
space and facilities here are first class,
and we like the fiexibility of the armange-
ments. We are proud o bring our cus-
‘tomefs to visit us in the TC and we even
‘saw productivity g0 up substantially when
‘we moved.”

The facility’s role as a centre for
many types of engineering and manu-
facturing company is also delivering
benefits for nCode. “Some of our key
cuswmers are using these failities to
run seminars and organise meetings,
‘which gives use extra opportunities to
meet and work with them.”

One of the largest singe sponsors of the AMRC is aero-engine maker Rolls-Royos.
As a first tier pariner, the company makes a cash contribution of £200,000 per year
and, in addition, conducts what is currently the largest programme of project work by
any sponsor - 1o the value of “two or three times” its annual membership contribu-
tion. Rolls-Royee also has one employee working full-time at the AMRC and the: firmn
contributes significant managsment time in support of the AMRC Boards and its initia-
tives, including bids for government funding,

Work funded by Rolls-Royee concentrates on a number of machining and measure-
ment technolagies. The company agrees with other partner organisations that the
AMRC has proved to be an effective way of developing technologies that can quickly
deliver benefits on the shop ficor. “Due 1o the relatively rapid maturity of technology
at the AMRC compared to other universities, Rolls Royue is already starting to see
impraved processes impacting our factories now,” says Steve Burgess, manufacturing
process and teshnology exscutive at Rolls Royos. “We currently have a wide portfolio
of projects at the AMRC that will increasingly impact our business over the next 12-18
‘months.”

The AMRC model has praved so effective for Rolls-Royce that the company now
sees participation in AMRC projects as an important part of its R&D supply chain. “We
have actively encouraged a number of the cument members to join and will cortinue
0 do so,” says Burgess. “Increasingly, we will expect our key supply chain partners to
work with the AMRC. The main reason is that we see great benefits from jointly devel-
oping new processes in partnership with the university, equipment suppliers and end
users. This will rapidly mature cur collective capability, so that it can easily and effec-
tively be transferred into production.”

Rolls-Royee is naw working to ‘clone’ the AMRG approach at other UK universities.
The company is already exploring the establishment of an Advanced Forming and
Forging Research Certre in the Glasgow area, for example. Utimately, it hopes that
the AMRC and centres of its type will play an important role in developing key skills
and a new generation of specialist people for recruitment into Rolls-Royoe.

www.rolls-royce.com

who works full time on the project at the
AMRC. “The aim is to produce parts that
will be able to compete with forgings, pro-
ducing near net shape components with a
shorter lead time.”

Complexity
Today, the prototype SMD machine at the
AMRC can produce a variety of simple
shapes, such as walls and cylinders. The
project is working to develop the geomel-
ric complexity of these shapes, as well as
ncreasing automation and improving the
properties of the resulting material. Footprint
Tools hopes that mastery of the SMB process
will give it, in the next 18 manths to three
years, a unique route nto the aerospace and
related high technology supply chains.
Direct involvement with the AMRC is
one way that SMEs in the Sheffield area
and beyond can benefit from the facility,

but such a concentration of manufactur-
ing expertise alsa has trickle<down benefits.
Many of the partner company representa-
tives who work within the AMRC also pro-
vide support to other companics in the
region, as Sandvik's Weston points out.
“Bexause the AMRC is here, there are three
Sandvik specialists warking the area. That's
a lot of experience that other firms can
make use of”

The academic community is clearly
excited about the AMRC model too. More
than 6000 peaple have visited the project
over the past year and more are cxpected
next year when the new Factory of the
Future facility opens. Last month, the
AMRC vias awarded the Queen's Anniver-
sary Prize for Higher and Further Edu-
cation, which commends ‘outstanding
achievenent at a world-class level. 14

www.amrc.co.vk
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