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FARO
FARO (NASDAQ: FARO) develops and
markets computer-aided measurement
systems and software worldwide. The
portable coordinate measuring devices from FARO, together with their
industry-specific software solutions,
allow high-precision 3D measurements and 3D comparisons of parts
and complex systems directly within
assembly and production processes.
FARO measurement systems are used
anywhere where the most accurate
measurements are necessary. They
are used for inspecting components
and component assemblies, production planning and inventory documentation, as well as for the investigation
and reconstruction of accident sites
and crime scenes. They are also used
for digital scanning of historical sites.
30 years after its start in the market,
FARO has not only the best-selling
measurement arms in its product
range, but also the most successful laser measurement system in the
world – the Laser Tracker, and the Focus3D, a revolutionary 3D laser scanner for detailed measurement and
documentation with intuitive touch
screen control.
Today, approximately 10,000 customers worldwide with more than 20,000
installations have put their trust in
FARO measurement systems. They
can be found in the production and
quality assurance processes of leading companies such as ABB, Airbus,
Audi, Boeing, BMW, British Aerospace, Daimler, Ford, Goodyear Dunlop, Hewlett Packard, Honda, Johnson Controls, MAN, Miele, Porsche,
Siemens, SKF, and Volkswagen.
www.faro.com
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Why pictographs?
In the FARO News these icons will guide you through the different application fields of our 3D measurement
technology:

Inspection
Parts inspection and providing measurement reports are essential in today’s lean manufacturing environment.
They help reduce production waste and losses or down time due to nonconformance.

alignment
Precise alignments of any machine, fixture or part can make all the difference in the quality of the finished
product.

calibration
Calibration is required if initial setups of e.g. machine tools can’t stand the test of time and deviations appear.

Reverse Engineering
Reverse engineering allows us to create virtually anything we can touch. To record and reproduce real items, they
are digitized and displayed as fully surfaced CAD models using our 3D measurement technology.

as built Documentation
Our measurement devices are able to easily and quickly deliver documentation data of digitized buildings, process plants or objects.
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"It is the FaroArms versatile and portable nature that has led to
this equipment becoming a key resource within CPP."

user story

Paul Cerisola,
Quality Managery, CPP (Manufacturing) Ltd
07/2010

The Premier League - CPP
use FARO Laser ScanArm
Dave Tudor Coventry is the historic home

of the British automotive industry, although
until recently the general trend has been
one of decline. However, technologically
savvy companies such as CPP (Manufacturing) are reporting healthy business levels.
Already firmly established in the prestigious
automotive market supplying high quality assemblies for premium brand companies, CPP is
going one step further by undertaking the full
vehicle production of the Spyker Aileron model
at its Coventry-based facility.
CPP was founded in 1995 by Brendan O’Toole
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and Darren Welsh and specialised in the supply of
body panels for classic cars and lightweight alloy
racecar bodies for the likes of Jaguar and AC Cobra – a service that it still provides today.
From relatively humble beginnings, the company has evolved and is now considered a preferred partner to many of the world’s most exclusive and prestigious automotive manufacturers.
It is this experience and CPP’s ability in offering
a complete engineering and coach building service that led to the company being awarded the
contract to build 200 Spyker Aileron sports cars
per year at its Coventry base.
The company operates from its head office
in Seven Stars Industrial Estate, and has four
sites covering 80,000ft² in total. CPP currently

employs 110 people with this projected to rise to
150 during 2010 to meet the demands of Spyker
production and other customer orders.
CPP endorse a policy of complementing its
in-house skills with those of the many specialist suppliers in the Coventry area which allows
them to provide a service that can be tailored to
suit individual client requirements. Its reputation is built on marrying traditional skills with
modern technology and manufacturing methods
and in order to remain truly independent, CPP
has a long established apprenticeship scheme
to ensure continuity and longevity of its skilled
workforce into the future.
Some of the solutions offered by CPP vary
from traditional sheetmetal work and com- >>
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The measuring arm can be mounted
and operated very easily, regardless of
the surface being worked on.

1

Mobility: Large and heavy
components must no longer be
transported to the measuring machine. Quality control can be completed
on-site with the measuring arm. A
patented temperature compensator
assures reliable measurement results.

2

Flexibility: Thanks to the use
of multiple rotary axles, the
measuring probe can be positioned at
the point to be measured, even if it is
difficult to reach.

3

Counterbalance: The internal
weight counterbalance in the
FaroArm enables measurements to be
completed beneath its clamping frame
and allows unencumbered work.

4

Universal mounting: The measuring arm can be mounted and
operated very easily, regardless of the
surface being worked on.

www.measuring-arms.faro.com

Reverse Engineering
Alignment

ponent and vehicle prototyping to metallic arts and
bespoke furniture with many projects utilising its
full onsite engineering support team. Supporting
this infrastructure is a dedicated quality assurance
team maintaining the company’s ISO9001 and VW
Group quality approval accreditations.
CPP utilise Faro measurement technology to
ensure the parts, and assemblies correlate to design specifications. The Faro Scan arm uses laser
technology to inspect parts quickly including in-situ
on the production line should the need arise. CPP
director, Matt Rose comments: “Our multiple Faro
measurement solutions allow us to verify that the
quality of our parts and assemblies meet our customer’s high standards.” David Homewood of Faro
adds: “CPP is a long standing Faro customer with
whom we have an excellent relationship. I am inspired by a company that is bucking local and national trends and is rising from the decline of the
local automotive industry like a Phoenix.”
CPP’s long standing relationship with Spyker
Cars started in 2000 and to date the company has
produced more than 200 body shells across several
platforms for the Dutch car company. As well
as Spyker it also undertakes an extensive list
of projects – often of a confidential nature –
with other customers including Aston Martin,
Bentley Motors, Rolls-Royce and Jaguar Land Rover.
A common requirement across its entire customer base however is the need for shorter
leadtimes, enhanced quality levels and
competitive pricing. The company meets these
challenges by fully optimising its cross-functional,
multi-skilled workforce and a result of this, coupled
with the Spyker Aileron production, is CPP recently
being awarded the contract to supply Aston Martin
with the production Body-In-White vehicles for its
definitive million pound sports car, the One-77.
CPP is also the approved constructor of Proteus
Cars’ C-Type model where its key skills in sheetmetal
work are supported with full product design and development, tooling design and manufacture, project
management, quality control and inspection services

to produce the complete ‘drive away’ vehicle.
In terms of motor manufacturing, CPP also produce the Zagato GTZ, where the ‘donor’ vehicle is
a Bentley Continental that is completely stripped
down and re-built to a design created by the famous
Italian marquee and manufactured to Bentley’s
stringent build quality standards.
Moving forward the company has solid plans to
expand its horizons, initially by the installation of a
new press with a 3.6m working envelope, bolstering
its manufacturing capabilities even further.
CPP’s managing director Brendan O’Toole says:
“It is an industry perception that CPP offers an excellent world class coach building service and the
reason for this is our ability to secure, retain and
train our team.
“The automotive world is changing and with the
introduction of definitive cars such as the Spyker Aileron and Aston Martin’s One-77, CPP has honed its
services to accommodate the developing technological advances. I simply do not accept we are witnessing the death of the UK’s automotive industry – we
are at the beginning of a transition of change whereby
exclusivity will grow and I believe Coventry will play
an important and sustainable role due to generations
of engineering and technological excellence.”.
Doug is very happy with their decision to purchase the FARO system: “The FaroArm is helping
Klarius to achieve its objective to be Europe’s leading
emissions supplier, by providing rapid development
of even complex parts, at a pace which consistently
out-distances its self from the competition!”
“The equipment is designed with ease of use in
mind, and very user friendly and does exactly what
we need in a quick and efficient manner. More importantly all our dealings with FARO and their people are always excellent and the service is second to
none, they always are available to help as we learn
to use the equipment.”

www.cpp-uk.com
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user story

12/2008

The FaroArm is able to convince users in everyday operation, thanks to its mobility and reliability.

High Potential for Innovation
A portable FARO measuring arm has

replaced conventional gauges for measuring
bolts at a major automobile manufacturer.
The FaroArm Platinum not only provides the
premium manufacturer with considerable
savings potentials from the standpoint of costs, but is also convincing due to its mobility
and reliability in two-shift operation.

A large number of innovative technologies are
deployed during the manufacturing process of
the new BMW 7 Series in Dingolfing (Germany).
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Among them is a mobile measuring arm of the
FaroArm Platinum series with a measuring range
of 3.7m, which has been in use since the beginning of 2008 for measuring bolts that are distributed throughout the entire car for, among other
things, attaching cable harnesses and brake
lines. Using the measuring arm also means that
gauges are no longer needed. In addition, the
new 7 Series is the first BMW vehicle in which
the bolts are measured using the FaroArm.
In addition to the Platinum series models, the
FaroArm is also available as Fusion and Quantum
model, as well as in five sizes with a spherical
measuring range between 1.8 and 3.7 metres.
Due to its capability to move in six or seven

axes and its patented internal counterbalancing, the measurement system can also be used
in difficult-to-reach places. The system’s measuring handle is equipped with four buttons that
are used to control the arm; acoustic feedback
provides the user with information on the status
of the measurement. The logic built into the arm
uses rotary sensors in the joints to calculate the
spatial position of the measuring probe. Overload
sensors located in each joint warn the user when
the arm is exposed to excessive handling forces,
thus ensuring precise measurement results. The
measuring arm consists of connection elements
of a composite material developed by FARO – this
not only permits a low weight (between 9 >>

– us er story BMW –
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The measuring arm can be mounted
and operated very easily, regardless of
the surface being worked on.

1

Mobility: Large and heavy
components must no longer be
transported to the measuring machine. Quality control can be completed
on-site with the measuring arm. A
patented temperature compensator
assures reliable measurement results.

2

Flexibility: Thanks to the use
of multiple rotary axles, the
measuring probe can be positioned at
the point to be measured, even if it is
difficult to reach.

3

Counterbalance: The internal
weight counterbalance in the
FaroArm enables measurements to be
completed beneath its clamping frame
and allows unencumbered work.

4

Universal mounting: The measuring arm can be mounted and
operated very easily, regardless of the
surface being worked on.

www.measuring-arms.faro.com

Inspection

The measurement technician moves a sleeve over the bolt, which means that he does not have to touch it.

>> and 10 kg), but is also the basis for the excellent handling of the measuring system.
In the course of production of the BMW 7 Series, random measurements of coarse-threaded bolts
and earthing bolts are made on one vehicle per shift
during the break, during which the system is
at a standstill, so that production flow is not
interrupted. The bolts are first measured in
an inline measuring system by a robot with a
laser sensor. In the next step, bolts that cannot be
measured in this system because, for example, they
are ‘hidden’ in the tunnel, are measured using the
FaroArm.
To do this, the body shell is placed on a diverting frame and transported to a diversion and reworking workplace belonging to the floor assembly
division in the production area. This is where the
measurement technician first makes calibrations in
the vehicle. Then he moves a sleeve over the bolt –
and the measurement is already available. In other
words, he did not have to touch the bolt. The approximately 60 bolts that are to be measured with
the FaroArm Platinum are furthermore displayed by
software that guides the user through the measurements. Compared to the previous method, this process also brings advantages in terms of time; as the
gauges had to be inserted first.
Since work in Dingolfing is carried out in twoshift operation, the FaroArm is deployed twice a day.
However, in another application it is only used every
two months. Because bolt measurement with the inline measuring system is referenced measurement,
the Dingolfing plant needs a system for comparison.
They also use the FaroArm for this. In this context,
all the bolts in an entire vehicle are measured. Then
the measurement experts examine how the data behave in relation to one another and the inline measuring system is calibrated on this basis. The measuring arm replaces the measuring room in this case.

In addition to advantages in terms of time, using
the mobile measuring system gives automobile manufacturers the opportunity to replace their gauges.
After all, they not only cost a large sum to purchase,
but also require time-intensive tightening, including
calibration in the measurement room, if the bolts are
changed. In the case of the 50 to 60 gauges that the
BMW plant has used for these measurements so far,
this results in a considerable savings potential. In
contrast to the measuring methods used before, the
FaroArm also allows for the determination of precise
positions, whereas the gauges only showed the deviations. The mobility and reliability of the FaroArm
Platinum also provide valuable benefits in the context of the resulting measurements. The measuring
arm has certainly proven itself at the BMW plant,
where eight other FaroArms are in use in other areas. It fully fulfills the task at hand, namely to use
the portable measurement system to test whether
the welded bolts are in the correct position. As the
measurement experts are also very satisfied with the
service, it can be concluded that the FaroArm has
fulfilled expectations. Moreover, the premium manufacturer has not only proven its spirit of innovation
in the new BMW 7 Series – which is impressive due
to its elegant design and state of the art technology
– but also in the ‘refinement’ of the mobile measurement system: In order to measure the bolt more
quickly, the BMW technicians have built an adapter
that can be screwed onto the front of the FaroArm.
The ball with which the measurements are usually
made is removed. The sleeve is precisely one-tenth
larger than the bolts. The engineer only has to place
it over the bolt and check whether it rests satisfactorily on the plate – then he can carry out the measurements which only takes only about a second.

www.bmw.com
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"How did we manage without the FaroArm!"
Keith Colder
Engineering Manager, Dresser

user story

01/2010

Dresser have replaced many traditional manual inspection instruments and tools by the FaroArm Platinum, which enhanced both the speed and
accuracy of inspection of safety valves.

Safety valves supplier speeds
up inspection with the FaroArm
DresseR CONSOLIDATED manufacture and

supply safety valves to the power generation, process plant and petrochemical
industries. They are using the FaroArm for
inspection of incoming components, and as
support to investigate production issues.
Dresser are a US based company with over 100
years of experience in the energy business. At
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their site in Skelmersdale they manufacture and
supply safety valves for the power generation,
process plant and petrochemical industries.
Therefore they have to inspect all components
for valve manufacture, including such items as
CNC turned valve spindles, machined castings
for valve bodies.
Before acquiring the FaroArm Platinum the
quality department used traditional non-digital
equipment such as verniers, callipers, rules,
gauges etc. This took far too long, and inevi-

tably relied upon operator skill and experience.
Also the accuracy of any measurement varied in
line with the capability of the different measuring tool used. Since employing the portable
measuring arm they were able to speed up their
inspection significantly, and now have a defined
accuracy of inspection for every measurement.
According to Keith Colder, Engineering
Manager at Dresser, one of the main reasons
for their decision for FARO was the company’s
reputation as market leader in conjunction >>

– user story Dresse R CONSOLIDATED–

– 4 Good Reasons –

The measuring arm can be mounted
and operated very easily, regardless of
the surface being worked on.

1

Mobility: Large and heavy
components must no longer be
transported to the measuring machine. Quality control can be completed
on-site with the measuring arm. A
patented temperature compensator
assures reliable measurement results.

2

Flexibility: Thanks to the use
of multiple rotary axles, the
measuring probe can be positioned at
the point to be measured, even if it is
difficult to reach.

3

Counterbalance: The internal
weight counterbalance in the
FaroArm enables measurements to be
completed beneath its clamping frame
and allows unencumbered work.

4

Universal mounting: The measuring arm can be mounted and
operated very easily, regardless of the
surface being worked on.

Since employing the portable measuring arm Dresser were able to speed up their inspection significantly.

>> with the time and cost saving of using the
FaroArm over former techniques. Since starting to
use the FaroArm they were able to increase speed
and accuracy of dimensional inspection on a wide
range of components with minimum set-up time.
The ease of use and good integration of the arm
software was another huge benefit to Dresser.
The inspectors now use the FaroArm to measure a wide variety of components, including
difficult to access profiles of the matching
bearing faces inside the safety valves. This
allowed a joint project to be carried out with
the supplier to optimise and control these critical
dimensions.
In fact, the portable CMM has become indispensable. Keith Colder is very happy with their new
device: “All use of the FaroArm is a positive experience. The QA engineer and inspector even compete
to gain access to and use the arm!”

About Dresser Consolidated
Dresser are one of the world's leading providers of
innovative, reliable and affordable equipment and
services for mission-critical applications in global
energy infrastructure. They are a growing, successful
company with the resources, the technology leadership and the internal capability to meet the demands
of the energy business. They’ve built a reputation for
delivering proven results and establishing long-term
relationships with leading companies throughout the
global energy infrastructure. Customers rely on Dresser
to perform under the most demanding conditions and
in the most critical applications — from production,
transport and refining to power generation and retail
distribution. Beyond the ever-expanding markets they
serve, they're also driven by the combined energy of
more than 6,000 passionately committed employees
in every region of the world.

www.dresser.com

www.measuring-arms.faro.com

Inspection
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"We feel we receive unrivalled support
from FARO."

user story

Simon Kelly
Works/Quality Manager, LSNW
08/2009

LSNW’s inspection department use the FaroArm to inspect 100% of all tooling and components produced.

Aerospace supplier saves time with
in-house inspection and on-site reverse
engineering
Aerospace specialist LSNW have pur-

chased two additional FaroArm units in
order to grow continually as they will now
be able to carry out inspection and reverse
engineering at the same time.
Having purchased their first 7-axis ScanArm
(FaroArm + Laser Line Probe) three years ago
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Lofting Services North West Limited (LSNW)
have been enjoying the benefits that it brought
to the company and with the increase in orders
and the continual growth of LSNW they felt that
the additional purchase of two new FaroArm
units (8 foot and 10 foot) will again bring further
opportunities for their continued success.
LSNW are specialists in CNC milling, toolmaking, modelmaking and patternmaking and

fully understand the need for flexibility and accuracy whilst working to strict deadline within
given budgets. Companies like BAE Systems,
Rolls-Royce, Airbus, Westlands and SPS aerostructures are amongst their customers.
LSNW’s inspection department uses the hard
probe of the FaroArm to inspect all products while
the design department utilises the FARO Laser
Line Probe to reverse engineer components >>

– us er story LSNW –

– 4 Good Reasons –

The measuring arm can be mounted
and operated very easily, regardless of
the surface being worked on.

1

Mobility: Large and heavy
components must no longer be
transported to the measuring machine. Quality control can be completed
on-site with the measuring arm. A
patented temperature compensator
assures reliable measurement results.

2

Flexibility: Thanks to the use
of multiple rotary axles, the
measuring probe can be positioned at
the point to be measured, even if it is
difficult to reach.

3

Counterbalance: The internal
weight counterbalance in the
FaroArm enables measurements to be
completed beneath its clamping frame
and allows unencumbered work.

4

Universal mounting: The measuring arm can be mounted and
operated very easily, regardless of the
surface being worked on.

Using the FARO ScanArm objects can be quickly scanned, digitized and converted to CAD models for
reverse engineering.

>> to tooling. The advantage of the FARO Laser
ScanArm is the full integration of the laser scanner
head. Unlike other systems, measurements can
be carried out with or without direct contact with
the object ensuring an uninterrupted workflow eliminating the need for any software or hardware
adjustments and thus speeding us measurement.
Quality Manager Simon Kelly explains that the
main advantage of using the FARO ScanArm is the
timesaving. Using the Laser Line Probe, many thousands of points are captured every second
meaning that parts can be rapidly reverse
engineered and reproduced virtually. As the
arm is portable parts can be reverse engineered
without having to be relocated.
He is also very happy with the support
given by FARO: “If we encounter any issues
with either the hardware or software our account
manager is always there to help and we feel we receive unrivalled support from FARO.”

About LSNW
Established in 1996, LSNW Ltd are an ‘independent’
company. With many years combined experience in
the Aerospace and Automotive industries, they can
offer knowledge based engineering solutions to meet
customer requirements. Based in Manchester in the
UK; LSNW are specialists in CNC machining, design,
toolmaking and patternmaking offering a quality
service at affordable rates the following typical tooling:
vacuum form, wind tunnel models, stud masks, trim
fixtures, drill fixtures, customer-specific and nondrawn tools, foundry pattern (handmade or CAD/CAM),
R.T.M tools components, AOG’S reverse engineering,
engineering solutions, complete UAV tooling manufacture, conventional models, jigs, fixtures, bonding
fixtures, lay-up tools, conventional models, honeycomb
cutting fixtures, checking fixtures, rotational mould
tools, hydra-form, dual form, spot weld fixtures, as
well as CAD/CAM models.

www.cncprecision.info

www.measuring-arms.faro.com

Reverse Engineering
Inspection
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“The Rapidscan 3D system has revolutionised
traditional NDT scanning methods.”
Damian Campbell, Sonatest

user story

01/2009

The FaroArm is used for composite inspection, delamination detection, bond inspection and thickness mapping.

Sonatest incorporates the FaroArm into
innovative new 3D scanning tool
Leading non-destructive testing company uses FaroArm as key component of
revolutionary new system.

Headquartered in the UK, Sonatest is a worldwide leader in the field of ultrasonic, non de-
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structive testing (NDT). Established in 1958,
the company designs, manufactures and distributes innovative NDT products for a wide variety
of customers globally. Sonatest’s Research and
Development department in the UK has recently
introduced the Rapidscan 3D, a tool which incorporates the FaroArm in order to enable it to
scan structures quickly and accurately in 3D.

The Sonatest team recognised FARO’s position
as leader within the metrology industry and as
such decided to incorporate the FaroArm into
their new system. Damian Campbell of Sonatest
commented: “The Rapidscan 3D system has revolutionised traditional NDT scanning methods by
removing the need for both expensive immersion
baths and tooling and also by reducing the >>

– us er story Sonatest–

– 4 Good Reasons –

The measuring arm can be mounted
and operated very easily, regardless of
the surface being worked on.

1

Mobility: Large and heavy
components must no longer be
transported to the measuring machine. Quality control can be completed
on-site with the measuring arm. A
patented temperature compensator
assures reliable measurement results.

2

Flexibility: Thanks to the use
of multiple rotary axles, the
measuring probe can be positioned at
the point to be measured, even if it is
difficult to reach.

3

Counterbalance: The internal
weight counterbalance in the
FaroArm enables measurements to be
completed beneath its clamping frame
and allows unencumbered work.

4

Universal mounting: The measuring arm can be mounted and
operated very easily, regardless of the
surface being worked on.

3D wheel FARO

>> time taken to locate and identify defects and
anomalies. The FaroArm has been key to the success of the system and we are delighted with its
performance”.
Applications are wide and varied, however the
system’s performance within the Aerospace, Automotive, Marine and Composite Manufacturing
environments have proved to be particularly
successful, with focus on composite inspection, delamination detection, bond inspection
and thickness mapping.

www.sonatest.co.uk

RS3D Cylinder

www.measuring-arms.faro.com

Inspection
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“The FaroArm has proved to be an incredibly
useful tool, offering high precision measurement
twinned with total portability“

user story

Steven rowe, Engineer, ILL
03/2009

SALSA Engineering Beamline where the FaroArm is used to align scientific samples relative to the neutron beam

FaroArm enables ILL to perform
world-leading neutron science
The Institut Laue-Langevin (ILL) uses

the FaroArm Platinum for in-situ sample
alignment. Using the FaroArm the institute
doesn't need expensive external measurement services any more.
The ILL is an international research centre at the
leading edge of neutron science and technology.
The Institute is based in Grenoble (France) and
operates the most intense neutron source in the
world, feeding intense beams of neutrons to a
suite of 40 high-performance instruments that
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are constantly upgraded. As a service institute
the ILL makes its facilities and expertise available to some 1,200 visiting scientists per year.
The ILL operates a FaroArm Platinum with
a measurement volume of 1.2m which was
purchased in 2005 for the Materials Science
Support Laboratory. “Before the FaroArm arrived, measurements were taken using a Mitutoyo
CMM machine, however items that would not fit
within the working volume, or could not be moved were not measured in-house and we had to
rely on expensive external measurements,” emphasises Steven Rowe, engineer at the ILL. Measurements for sample alignment was not possi-

ble in-situ for experiments. “The portability of
the FARO equipment, coupled with its precision,
and the reputation of FARO made us purchase
the FaroArm.”
Now, the FaroArm is available across all the
departments of the ILL, used both internally and
by a wide range of universities and research institutes who visit, and by the nearby facility of
the ESRF (European Synchrotron Radiation Facility in Grenoble).
A wide range of parts are measured using
the FaroArm, from engineering/machined parts
to alignment of parts in place, basically any
measurement that cannot be done on >>

– us er story ILL –

– 4 Good Reasons –

The measuring arm can be mounted
and operated very easily, regardless of
the surface being worked on.

1

Mobility: Large and heavy
components must no longer be
transported to the measuring machine. Quality control can be completed
on-site with the measuring arm. A
patented temperature compensator
assures reliable measurement results.

2

Flexibility: Thanks to the use
of multiple rotary axles, the
measuring probe can be positioned at
the point to be measured, even if it is
difficult to reach.

3

Counterbalance: The internal
weight counterbalance in the
FaroArm enables measurements to be
completed beneath its clamping frame
and allows unencumbered work.

4

Universal mounting: The measuring arm can be mounted and
operated very easily, regardless of the
surface being worked on.

www.measuring-arms.faro.com

Marble floor level: Diagram showing the displacement measured using the FaroArm.

>> the fixed CMM equipment or is too large to
fit within its working volume. The arm is also used
for scientific specimen alignment relative to the
neutron beam. Steven Rowe explains: “We measured
for instance a 4m x 4m marble floor: the graphic
shows a plot of the surface of the marble floor on
the SALSA instrument before re-polishing. During
measurement, the arm base was made level at each
stage. By measuring common points it was possible
to map a much larger surface area than the limit
imposed by the 1.2m maximum radius."
The main benefit of using FARO’s product is
its return on investment - especially the time and
cost saving using the FARO system over former techniques. The ILL engineers largely appreciated the
portability of the equipment, together with its speed
of use. An additional advantage is the ease of using
the software. Furthermore rapid sample alignment
relative to the neutron beam is possible, and with a
typical days beamtime costing around Euro 20,000
any time saving is a very useful benefit.
The FaroArm has become an incredibly useful
tool. The arm is portable enough to allow it to be
used both within the institute, and to be taken off
site for inspection of parts before arrival. From a
practical point of view the software is such that even
though the arm is not in regular use it is still not a
problem to pick up and use, without endless study
of the manuals. “The FaroArm has proved to be an
incredibly useful tool, offering high precision measurement twinned with total portability,” concludes
Steven Rowe.

ABOUT INSTITUt laue-langevin
The ILL was founded in1967 with the signing of an
agreement between the governments of the French
Republic and the Federal Republic of Germany.
In1973 the United Kingdom decided to join the ILL
and officially became the institute’s third Associate
member country with the signing of the agreement of
1974. Ten countries have signed "Scientific Membership" agreements with the ILL: Spain, Switzerland,
Austria, Russia, Italy, the Czech Republic, Sweden
and Hungary, Belgium and Poland. The Institut LaueLangevin is an international research centre based in
Grenoble, France, at the leading edge of neutron science and technology. The Institute operates the most
intense neutron source in the world, feeding intense
beams of neutrons to a suite of 40 high-performance
instruments that are constantly upgraded.
As a service institute the ILL makes its facilities and
expertise available to visiting scientists. Every year,
some 1,200 researchers from over 30 countries visit
the ILL. Over 700 experiments selected by a scientific
review committee are performed annually and research
focuses primarily on fundamental science in a variety
of fields; these include condensed matter physics,
chemistry, biology, nuclear physics and materials
science.

www.ill.eu
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"The FaroArm has revolutionised the way in which we
repair and replace our turbine blades."

user story

Robert Watson
Technical Services Engineer, E.ON
02/2009

Leading energy company E.ON use FARO systems to ensure quality during the repair and replacement of turbine blades.

FARO helps E.ON achieve
75% time savings
Using FARO systems E.ON UK could

speed up their processes in the repair and
replacement of turbine blades by 75%.
E.ON UK is one of the UK’s leading integrated
power and gas companies. Part of the global
E.ON group, the UK division is the second largest electricity generator in the country, generating and distributing electricity and retailing
power and gas.
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Following a meeting with FARO representatives
at a trade fair, the power engineering services department of E.ON UK’s Hams Hall plant decided
to buy the FaroArm® Quantum in combination
with a Laser Line Probe (FARO® Laser ScanArm).
This was the first time FARO products had been
used in this specific sector of the energy industry
in the UK and represents a new application for
these products.
Responsibilities of the power engineering
services department at Hams Hall plant inclu-

de the repair and replacement of turbine blades,
which are crucial components of the electricity
generation process. Prior to working with FARO
the E.ON engineers used dental putty to measure parts that required repair or replacement.
Once a mould had been taken of the part the
arduous task of measurement began. This process took a great deal of time and was subject
to a number of inaccuracies and human error. In
addition, the data produced could not be used in
a CAD package.
>>

– us er story E.ON –

– 4 Good Reasons –

The measuring arm can be mounted
and operated very easily, regardless of
the surface being worked on.

1

Mobility: Large and heavy
components must no longer be
transported to the measuring machine. Quality control can be completed
on-site with the measuring arm. A
patented temperature compensator
assures reliable measurement results.

2

Flexibility: Thanks to the use
of multiple rotary axles, the
measuring probe can be positioned at
the point to be measured, even if it is
difficult to reach.

3

Counterbalance: The internal
weight counterbalance in the
FaroArm enables measurements to be
completed beneath its clamping frame
and allows unencumbered work.

4

Universal mounting: The measuring arm can be mounted and
operated very easily, regardless of the
surface being worked on.

www.measuring-arms.faro.com

Reverse Engineering

The repaired part is re-inspected against the CAD model by Ben Pulley, Technical Services Development
Engineer at Power Engineering Services.

>>
Using the FaroArm Quantum in combination with the Laser Line Probe (LLP) enables E.ON
UK to inspect its turbine parts in situ and reverse
engineer repairs. Once scanned, the electronic data
can easily be entered into E.ON UK’s Catir CAD package. The repaired part is then machined using a
CAD / CAM facility and re-inspected against the CAD
model by the LLP.
The FaroArm Quantum and Laser Line Probe
have made a tremendous difference at the Hams
Hall plant. Reverse engineering using the FARO
products is a much faster and more accurate
process, with human error removed. Repairs
can now quickly be carried out in situ within
the machine shop and then inspected as part
of the process. Measurements are traceable,
the products are easy to use and repeatability, not feasible with the previous system, is
now possible.
Robert Watson, Technical Services Engineer at
Power Engineering Services in Birmingham, comments: “The FaroArm and Laser Line Probe have revolutionised the way in which we repair and replace
our turbine blades. The whole process is now approximately 75% faster, and vast improvements have
been made in terms of accuracy. Working with FARO
has enabled us to operate far more efficiently, which
provides substantial benefits to the entire plant.”
Due to the positive experiences of the Hams
Hall team now plans to buy more units of the FaroArm Quantum and Laser Line Probe to put in its
repair vans. The FARO products can then be taken to
various E.ON UK sites to help improve accuracy and
efficiency of repairs at all E.ON UK plants.

ABOUT E .ON UK
E.ON is one of the UK's leading electricity and gas
companies and its product portfolio for domestic customers includes electricity, gas, online energy products and technical solutions for efficient energy and
regenerative energy sources. E.ON produces electricity
from a portfolio of world class power stations and is
one of the leading names in green generation.
In addition, they offer a range of home energy services, including boiler and central heating installation
and maintenance.

www.eon-uk.com
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“One of the very important things, particularly with the FaroArm
and software, is that we can do things really quickly.“

user story

Simon Roberts
operation director @ McLarenRacing
05/2011

Eliminating the barriers between inspection and production
with FARO’s measuring devices speeds up manufacturing
response times and increases car reliability at Vodafone
McLaren Mercedes F1. By Brendan Coyne, QMT, April 2011
"Speed of what we do is what it’s all about,”
says Simon Roberts, operations director
for McLarenRacing. Simon is responsible
for all the operations, from design of the
F1 race cars, manufacturing, supply chain
logistics, quality and service of the parts,
getting everything out to the track.
“To put it into context, if we take all the design
changes, all the updates we do, and averaged
it throughout for the year, it’s a design change
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every twenty minutes on a 24/7 basis. Basically,
the car is never the same one week to the next.
There’s always something new, something different. It may just be something small or it could
be something major such as a complete change
of bodywork – such as new front wings or new
rear wings. This is where measurement technology provides accuracy and good data for the
engineers to make decisions. One of the very important things, particularly with the FaroArm and
software, is that we can do things really quickly.
There is no point in us having elaborate inspection processes that take 3 or 4 days of time. We

are not going to wait for that. We would end up
skimping and just measuring a few key points.
With the non contact scanning devices on the
Faro portable arms, we can actually see the surface. Without a laser scanner, its much more difficult to see the surface and interpret that data.
One of the things we’ve been talking about at
Vodafone McLaren Mercedes is moving the point
of inspection to the job rather than inspecting
in a separate department. There will always be
a place for a CMM for small parts, racking them
out - it’s more productive. But when you are measuring a chassis or patterns or moulds, if >>

– V o d af one M cL aren M ercedes F1–

>> you can measure it in its fixture - then you
can probably do something about it immediately.
You’re not re-jigging it. You can get the engineer
there. That’s how I see inspection evolving.
Workshop inspection
As mentioned, we’re at 24/7. All the composites,
all the manufacturing, are four shift systems, day
and night and over the week end. We just haven’t
stopped. So it’s all its about time compression.
Every hour a job’s delayed is an hour out of lead
time. About 2 years ago, composites (inspection)
used to be in a room on its own, as is mechanical parts inspection currently. We’ve deliberately
moved composite inspection out of its room and
put it in the shop where the parts and the rest of
the department are because we got fed up of having those conversations in production meetings:
“Where are the parts? “ “Oh, they’re in inspection.” If you put inspection in the workshop, then
the parts aren’t in inspection - they’re in the workshop. You then expect the production manager to
know because it’s just another production process
- whether he’s trimming a part or inspecting a
part, its all under his remit. This works really well.
Having the FaroArm removes the barrier between
production and inspection. That’s a huge step.
Take a wall down and it makes a huge difference
to hearts and minds. Some of our production machines are vast - 4 metre cube volume. With a
portable measuring arm, operatives can walk
into them and check a chassis whilst it’s
on the machine without moving the chassis. You can verify it before you remove it,
just in case there is a rework issue. This provides
an independent check from the machine system.
If there is something wrong with the production
machining, which utilises a measuring head to
check the part, you are simply going to repeat
the error. Whereas, with the portable arm as an
independent measuring system, you turn up, find
the datum and measure to find the error. Because
you can go round the part with the arm and keep
re-datuming, it’s perfect for our complex shapes.
This inspection advantage applies to both finished part and interoperational checking.

net set under a manufacturing area, catching all
the bad apples as they go through. What we try
to do here is to build quality into the start of
the process.” Simon Roberts continues, “Bear in
mind, we make very low quantities. So for us,
sixoff could be the full quantity of a component.
For example, we make only four chassis or six
wishbones and then the design will change. So
you haven’t got time to do traditional statistical
process analysis. We do stats analysis, but you
have to do it with small sample sizes and
you have to understand the limitations of
that. Our approach tends to be more generic. What we are trying to do is to understand
the yield of a process in its totality. We want to
know what the yield of wishbone manufacturing
is. When we identify specific issues, then we’ll
change things - process, tooling or techniques to eliminate them. If you are only going to make
six components and you make 3 scrap ones,
then you’re having a pretty bad day. If you make
20,000, three scrap are in the noise. There is variability - we make mistakes, machines don’t exactly follow CAD, material is not always what you
thought it was, things go wrong.“ Keith Holland
comments, “A lot of parts have a life cycle, so we
need to build a certain amount in the knowledge
that we have a certain amount of kilometres to
fill through the year.” Simon Roberts continues,
“Like aircraft, all the structural parts are serial
numbered and they are all “lifed”. They all go
through various proof testing and NDT operations
as part of their manufacturing process. Part of
their servicing is to bring them back into the factory and have them re-inspected from an NDT
point of view and reproofed.
Proactive measurement
The drive for data has evolved over quite a long
period of time. Certainly, in the last 8 years, inspection has moved from being a safety net to
being a proactive force with the organisation.
The resource restriction, which came into effect

last year, has also caused us to look long and
hard at how we spend our money. In the past,
we have sometimes been able to buy our way out
of trouble: if the process wasn’t very robust or
if scrap parts had been made, you just bought
more. We can’t afford to do that now. We are regulated to how many people we employ and how
much cash we spend. So spending money on bad
parts we’ve spent the last two years raising our
game in terms of our own understanding, and
the engineers understanding, of what yield is all
about and what the benefits are of having robust
processes that give you exactly what you want
when you want. It’s about making parts right first
time - zero defect manufacturing is the goal. To
process FMEAs, which is a great help. It gets you
thinking in a different direction. We have a very
good mechanism for recording faults. For faults
seen on the race car - for example, if something
doesn’t work the way you expected or fails before
you expected - we have a very sophisticated mechanism for reviewing that. It’s a real-time close loop system which leads right back to design
through manufacturing. We also have an internal
non conformance system for parts we make and
for parts we buy in, which is very proactive. It
looks to eliminate waste in its broadest sense - in
time, material or cash. Together, all this forms
part of what you would call our quality system.
Hit it hard
Typically, every year, we have some two or three
really difficult quality problems that are not just
as simple as redesigning a part, or changing
the source, or changing the manufacturing process. You might not even understand why a part
doesn’t perform the way you expect. Over the years, our experience has taught us that if you look
back in hindsight, you can often see early signs
of those things. As a result, we call them Achilles Heels. They are things that you thought were
OK but, in hindsight, weren’t. They normally end
up being very long running and expensive. >>

Data driven inspection
We manufacture the chassis, transmission, everything except the engine which is supplied by
our partner, Mercedes-Benz HighPerformanceEngines. For parts such as chassis and wings,
it is essential that we know, and are confident
about the shape and form. Without data, you
cannot do this. Mclaren are a very data driven organisation. When the car is running on the track,
we record magabytes worth of data. And that logic is also true when we are making a part. We
don’t want to take off-the-cuff decisions about
what type of tool to use. We want to know what
the right tool is for a wing assembly, or the right
tool technology for a chassis, and we only know
that if we understand the limitations of what we
do. The right tool is defined at the design for
manufacture stage. So this data, this knowledge
has to feed back into design for manufacture.”
Quality control manager Keith Holland explains,
“Traditionally, metrology has been a big safety
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– 4 Good Reasons –

The measuring arm can be mounted
and operated very easily, regardless of
the surface being worked on.

1

Mobility: Large and heavy
components must no longer be
transported to the measuring machine. Quality control can be completed
on-site with the measuring arm. A
patented temperature compensator
assures reliable measurement results.

2

Flexibility: Thanks to the use
of multiple rotary axles, the
measuring probe can be positioned at
the point to be measured, even if it is
difficult to reach.

3

Counterbalance: The internal
weight counterbalance in the
FaroArm enables measurements to be
completed beneath its clamping frame
and allows unencumbered work.

4

Universal mounting: The measuring arm can be mounted and
operated very easily, regardless of the
surface being worked on.

www.measuring-arms.faro.com

>> So our approach now, when we think we’ve got
something like that - when we get that uneasy feeling when we see all the data - is hit it hard, hit it
with really good people who have got all the skills,
tools and techniques and don’t let it go till it’s fixed.
A good example of that was when we lost the World
Championship in Brazil 2007, where we lost gears
for 30 seconds on Lewis Hamilton’s car in the last
race of the year. Eventually we found it through design of experiment and sticking with it, looking at
data and trawling through everything you know and
everything you think you know.
Six sigma?
Six sigma was born out of the electronics industry, with companies such as Motorola. Today, these companies operate at 8 and 9 sigma levels.
McLaren aren’t a six sigma company and there’s a
reason for that. We do have six sigma black belts
and green belts. You could very easily convince yourself that, if we were six sigma, all this stuff would
go away. But there is a problem with that and it’s
to do with complexity. When you multiply sixsigma
quality by our levels of complexity, you very quickly
get to a condition where there will be a determinate
number of failures. We have studied that in depth.
When we looked at our processes for the assemblies we make, we actually run around four sigma,
but individual parts are generally in excess of six
sigma. It’s that fact that you multiply up - if you
build a F1 gearbox with six sigma parts, you don’t
then get a six sigma gearbox assembly. So we can’t
sit here and say our race car is a six sigma product. For us, a defect is anything that means a car
doesn’t perform to the ultimate. Reliability is half
the battle, you’ve also got to create a fast car and
have the skills (strategy and drivers) to race well.”

About Vodafone McLaren Mercedes
Since its foundation in 1966, the McLaren Formula 1
team has become one of the most successful and
groundbreaking teams in grand prix motor racing.
McLaren Racing is the nerve-centre of the racing
operation, housing the extensive design office,
60-per-cent-scale windtunnel, manufacturing plant,
fabrication facilities and build stations that dovetail
together to create some of the most iconic Formula 1
cars in the sport’s history. The McLaren Formula 1
team has won four consecutive Drivers' and
Constructors' Championships (1988-1991) and
secured eight Constructors' World Championship titles,
the first of which was in 1974. Today, the team has a
record 12 Drivers' World Championship titles.

www.mclaren.com/formula1

This article is reprinted from Quality Manufacturing Today magazine,
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April 2011 issue, published by Cranbrook Media Ltd.,
www.qmtmag.com, copyright
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FARO EUROPE GmbH & Co. KG
Lingwiesenstr. 11/2
70825 Korntal-Münchingen
T: +49 7150 97 97 0
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FARO BENELUX B.V.
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Things to know &
important links
FAIRS & ROADSHOWS
Find out about upcoming
events to meet the FARO team.
www.faro.com/uk/events
FARO MEASUREMENT
SYSTEMS
Our 3D measurement systems
make measuring complex
objects easy. Find out more
about our products.
www.faro.com/products
GET A FREE DEMO!
We measure your parts on-site
and show you how measuring
tasks can be solved with portable 3D systems.
www.faro.com/demo
ONLINE-SUPPORT CENTER
Find the answer to your
questions in our Online Support
Center.
www.faro.com/support

IMPROVE YOUR HARDWARE AND
SOFTWARE KNOWLEDGE FOR
FREE!
Find out which webinar is
coming up.
www.faro.com/webinar
QUESTIONS & ANSWERS
Do you want to learn more
about quality control, measurement methods and software systems? Then improve your knowledge by visiting our website.

subscribe to the monthly
e-newsletter
to receive interesting news and
tips & tricks on how to measure
more efficiently.
www.faronews.com
Social Media Links

www.faro-Europe.com/Q-A
FREE WHITE PAPERS
Improve your knowledge about
3D measurement.
www.faro.com/whitepaper
ROI CALCULATOR
Save time and money by using
FARO measurement equipment.
Our ROI calculator shows you
how much you can save.

www
.faro-europe.com/
ROI

FREECALL 00800 3276 7253

www.facebook.com/
FAROeu
www.youtube.com/
farogb
www.linkedin.com/company/faro-europe-gmbh&-co-kg
www.twitter.com/faroeurope
www.xing.com/companies/faroeuropegmbh
www.blog.faro-europe.
com

