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<<<       This is why they have cooperated 
with the FIA Institute so successfully over the 
last five years.

One of the highlights of this cooperation 
with the FIA Institute was winning the Safety 
Innovation of the Year award at the Professional 
MotorSport World Expo in 2006. The award, 
which was presented to the FIA Institute’s 
head of research Hubert Gramling, was given 
for the development of an innovative high-
speed safety barrier, for which DEKRA played 
a major role. 

The barrier, which was first used at the 
Monza circuit’s second chicane for the 2006 
Italian Grand Prix, is particularly effective in 
high speed corners with short run-off areas. 
Over six years in the making, it can dissipate 
energy in a way that minimises injury for the 
driver. It can absorb the energy of a 200 kph 
impact in just four metres whilst keeping 
the g-forces on the driver within acceptable 
limits. The FIA Institute developed the unique 

system, following a sequence of testing in 
collaboration with DEKRA.

Gramling said at the time that this barrier can 
be utilised at any corner with a short run-off 
area, such as those at traditional circuits like 
Monza and Spa. It has since been installed at a 
number of circuits around the world.

Gramling said: “When we started with this 
project the goal was to manage a 160kph 
crash. But we succeeded in making a 217kph 
crash survivable. A fantastic achievement of a 
great team.”

Step-by-step, the team increased the impact 
speed and fathomed the limits for the barriers 
as well as for the trolley system following the 
one and only criterion: to achieve energy 
management that makes such crashes 
survivable.

Following this success, the FIA Institute again 
partnered with DEKRA to research the 

severe crashes experienced in world rally 
sport in the last few years. The project aimed 
to achieve better protection of driver and co-
driver in the event of a lateral impact (collision 
with a tree or post). Both DEKRA and the FIA 
Institute worked together to gather a huge 
amount of data. 

But the real challenge was in creating the 
test procedure itself, in order to realistically 
simulate such crash situations. The outcome 
of this research led to the development of a 
new FIA Seat Standard for closed car racing 
(see p14 - 15).

DEKRA has also collaborated with the 
Deutsche Motor Sport Bund (DMSB), the 
German ASN, and other partners to develop 
a safety seat and a safety steering column for 
the DMSB Bambini Karts.

No doubt, these partnerships will continue as 
DEKRA helps find the right answers to the 
most challenging vehicle safety issues.

DEKRA houses a full range of homologation and testing equipment



11/12.08 _ FIAinSAFETY _ 24

special report

Fully Loaded Facility
With a wide range of testing equipment covering all areas of motoring and motor sport, the UK’s 
Transport Research Laboratory offers one of the most comprehensive test facilities in the world.

With a well-established history of full-scale 
automotive research and testing, the UK’s 
Transport Research Laboratory is in a unique 
position to be able to provide the motor 
racing industry with a wide range service 
covering every aspect of the sport. 

TRL’s skills in accurately representing and 
reconstructing accidents in the motor sport 
world are available to the FIA Institute to 
assist its efforts in bringing about a safer 
sporting environment. They range from the 
design and manufacturing of test equipment 
that interfaces with TRL’s facilities, to providing 
innovative methods of accident reconstruction 
based on the analysis of data captured from 
actual events.

For example, TRL’s work in car launching has 
contributed to the development of technical 
regulations not only to further improve the 
safety of Formula One, but other open-
wheeled racing championships as well. As an 
FIA-approved test house, TRL has enjoyed 
a long working relationship with the FIA, 
supporting the continued development of 
standards and motor sport research.

In terms of whole vehicle and component 
testing, TRL uses a wide range of facilities 
and adjustable mounting arrangements to 
suit all types of test pieces. This diversity 
in testing equipment allows it to meet the 
various standards of motor racing authorities 
such as the FIA, the Indy Racing League, the 
Automobile Club de l’Ouest, the Deutscher 
Motor Sport Bund and the Fédération 
Internationale de Motocyclisme.

Development testing is an integral part of 
the design process. Whether quasi-static or 
dynamic, TRL has a range of equipment to suit 
most purposes, plus an in-house engineering 
design team and motor sport specialists who 
can support customers’ specific requirements, 
such as assisting with the development of a 
testing programme for work not regulated by 
a governing body.

TRL’s state-of-the-art impact sled facility was 
designed to conform to FIA test procedures. 
Powered by 12 bungees with a maximum 
energy of 300kJ, the facility contains a closed 
loop control system, a fibre optic trigger, 
aluminium sled top plate, compact support 

structures to utilise maximum sled strength, 
‘in track’ calibrated load cell and high-speed 
video capture and analysis.

Another facility designed and developed by 
TRL is the unique frangible impactor, whose 
primary function is to protect sensitive and 
expensive components that do not form part 
of an energy-absorbing structure. The system 
allows the customer the flexibility to define 
the maximum crush length of their test piece, 
thus determining the impactor stop point and 
allowing the remaining energy to be dissipated 
by the sled arresting device. 

The frangible impactor offers significant 
economic and technical benefits in the event 
of test piece failure, limiting damage to other 
components and testing infrastructure. It can 
be reconfigured quickly to ensure maximum 
productivity from a test session that would 
otherwise have to be aborted. 

TRL also uses a Hybrid 3 anthropromorphic 
dummy with chest accelerometers to comply 
with FIA regulations. Developed by TRL, it offers 
improved correlation between race       >>>
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<<<      driver and dummy giving enhanced 
hip flexion, neck characteristics and a chin for 
accurate fitting of a motor sport helmet. 

TRL is equipped with a suite of test machines 
and rigs to perform quasi-static certification 
testing of chassis, sub-assemblies and 
components. These range from a full size 
squeeze rig for chassis certification to a 
large hydraulic press for side intrusion panel  
testing, plus a purpose built rig for FIA HANS 
testing. 

TRL maintains calibrated load cells and 
linear variable displacement transducers 
for capturing load displacement data 
during testing if required. A range of video 
recording equipment is also available to suit 
the application or to meet specific customer 
requirements.

The Helmet and Materials Test Facility at TRL 
includes a drop tower in excess of 15.5m tall. 
The tower is capable of accelerating objects 
by gravity up to around 17m/s (63km/h) in a 
guided or free-fall configuration. 

Impact performance can be assessed by 
precisely guiding test samples onto a variety 
of impact anvils. Dynamic crush performance 
can also be assessed by impacting the energy-
absorbing structures that are secured to the 

base. The facility is therefore ideally suited 
for development, research and certification 
testing of energy absorbing structures and 
motor sport helmets.

TRL’s full-scale impact test facility provides a 
flexible environment for a range of testing 
requirements. The computer controlled winch 
system is capable of achieving test speeds 
of 130 km/h with a 2-tonne vehicle and  
80 km/h with a 7.5-tonne vehicle. The facility 
has a 325m approach track and a 900sqm  
test hall providing secure, well lit, all  
weather testing services. The facility also has 
a large pavement area allowing offset and 
angled impacts into other vehicles, barriers 
or other structures, which can be moving or 
stationary.  

Finally, TRL’s test track provides a carefully 
controlled and safe operating environ- 
ment. Secure and secluded, the facility is a 
research and development track, ideal for  
tyre and braking tests, vehicle handling, 
stability and “shake-down” trials, and product 
launches.

The frangible impactor is used to test sensitive and expensive components 
that do not form part of an energy-absorbing structure

The Helmet and Materials Test Facility at TRL includes a 15.5m tall drop tower
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Newton’s laws apply 
to safety
The Newton laboratory is working with the FIA Institute to test current motor sports safety equipment, 
find ways to improve driver protection and offer guidance in drafting new safety standards.

Newton is an independent test laboratory 
currently specialising in safety-related activities. 
Named after the famous scientist, most activities 
in the facility concern Sir Isaac Newton’s classic 
laws of motion: every specimen is doomed 
to be at the mercy of external forces causing 
acceleration, sometimes very rapid action, and 
always an equal and opposite reaction. 

Newton was founded in 2000 by AD 
Engineering, an Italian company that can 
be considered one of the world’s leading 
manufacturers of industrial rigs and test 
equipment for certification of personal 
protective devices. 

As a leader in the field of specialised testing, 
AD Engineering has provided test equipment 
to laboratories and manufacturers worldwide 
for nearly 30 years. To get even closer to 
the testing process, AD Engineering created 
Newton and began showcasing its world-class 
testing machinery and skill in fabrication and 
commissioning of new designs.

Through its experimental activities, Newton 
has become an active hub offering independent 
certification whilst supporting new ideas and 
the advancement of new standards. In 2003, 
Newton entered the automotive field in the 
technical service area, using intensive track 
testing to certify motorbikes and three- and 
four-wheeled vehicles.

The lab’s traditional tasks pertain to head and 
body protective equipment testing according 
to a host of worldwide standards. For example, 
minesweeper visors are investigated according 
to Stanag or Military standards. Using fragment 
simulators as bullets, the Newton air cannon 
device can reach impact speeds up to 400 m/s. 
All kinds of helmets, including those used in 
Formula One, are impacted against rigid anvils 
where 225 Joules of energy must be dissipated 
without exceeding the injury threshold.

“Sometimes destroying things is how we 
understand how they work,” says Luca 
Cenedese, the laboratory director.     >>>

All kinds of helmets, including those used in Formula One, 
are put through stringent impact tests
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<<<      In the laboratory, there are five dif- 
ferent impact rigs equipped with accelero-
meters and load cells, allowing tests according 
to the helmet published standards. Yet, the 
laboratory’s devices are capable of impacting 
helmets at speeds up to 14 m/s, which is 
far above current requirements. This allows 
Newton to support the drafting of new, more 
rigorous, safety standards.

The FIA Institute invited Newton to partake 
in the experimental development of the FIA/
SNELL standard for protective headgear to be 
used in children’s motor sport activities. The 
laboratory has followed FIA Institute schemes 
for assessing and validating the new youth 
helmet designs. 

A helmet for the youngest and smallest 
competitor must weigh no more than 1100g 
and nonetheless be able to absorb two 
impacts on the same site closely equivalent 
to the adult racing helmets. As a result of 
this balance between energy and weight, 

young drivers will be able to wear proper 
headgear that is light enough, yet still provides 
appropriate and sufficient protection.

A main advantage of the Newton laboratory is 
its ability to modify testing equipment depending 
on the needs of each individual project. In 
another collaborative undertaking with the FIA 
Institute, a new type of head restraint is being 
tested with Newton equipment that has been 
modified to accommodate this new device. The 
head restraint, which is outfitted with an array 
of strain gauges, was previously tested using 
a dynamic sled. The modified equipment at 
Newton will allow for an enhanced test report 
that will permit the FIA Institute to finalise a 
new FIA specification. 

Newton is similarly involved in an FIA Institute 
project aimed at developing a new racing seat 
standard. This project has required a major 
effort in designing and producing a piece of 
equipment suitable to simultaneously apply 
quasi-static loads up to 14kN at three different 

positions of the seat and concurrently achieve 
linear load increase. Working jointly with the 
FIA Institute, whose role has been to provide 
direction on requirements and testing, the 
laboratory completed the equipment in 
due time for the FIA Institute to submit a 
new standard to the FIA World Motorsport 
Council for approval.

Looking to the future, Aldo Descrovi, 
President of Newton, has announced that the 
lab is going to install a wind tunnel enabling 
new testing opportunities in wind speed 
conditions of up to 180km/h. The structure 
will be shaped as a vertical ring measuring 8m 
high by 27m long, and will be available to study 
many aerodynamics issues such as helmet 
inner ventilation and noise effects. 

Descrovi said: “Newton’s laws still apply. In 
line with the laboratory’s mission, these next 
steps confirm Newton’s commitment to 
support continued improvements in the field 
of safety.”

Newton helped the FIA Institute develop a new racing seat standard
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ACTS Improves Impact Safety
The close working relationship between Advanced Car Technology Systems 
and the FIA Institute’s Industry Liaison Group has been mutually beneficial in 
helping both groups achieve their goals.

Vehicle safety today is a complex field that 
never fails to present new and demanding 
challenges. Advanced Car Technology Systems 
(ACTS), located in Sailauf, Germany, is meeting 
those challenges head on, most recently with 
its work on developing new solutions to 
improve side impact safety in rally cars. 

In a cooperative effort with the FIA Institute, 
ACTS specialists and simulation experts are 
using their expertise in crash analysis to find 
a new solution for reducing occupant injury 
and to increase chances of survival in side 
impact situations. High injury levels are known 
to occur in side crashes due to the small 
deformation space between the occupant 
and the door structure, and ACTS is putting 
its skills and equipment to the test to reverse 
that trend. 

ACTS engineers have worked out and evaluated 
various safety elements that could contribute 

to an improved side impact protection system. 
The most suitable solution was found using 
the company’s numerical simulation crash test. 
The FIA Institute provided a car equipped 
with an integrated safety cage, while ACTS 
test engineers installed racing seats and six-
point harnesses and made other structural 
modifications to get it ready for numerical 
simulation. Car-to-pole side impact tests at 60 
km/h were conducted, with preliminary results 
showing a large potential to reduce injury and 
increase chances of survival.

This is just one example of how ACTS’s close 
working relationship with the FIA Institute’s 
Industry Liaison Group (ILG) has been mutually 
beneficial in helping both groups reach their 
goals. Michael Hock, ACTS General Manager, 
says: “The close cooperation between the FIA 
Institute and ACTS is very effective as it results 
in new safety concepts for future motor sport 
vehicles, while continually proving to offer 

advantages to both parties. The FIA Institute 
can rely on experienced safety specialists to 
help carry out its projects, while ACTS can 
take this experience in the motor sport field 
and transfer the know-how to numerous 
other safety development projects.”

The ILG is a recent addition to the FIA Institute 
structure, having been formed in September 
2006. It works as an interface between FIA 
Institute research and the safety manufacturers 
who turn that research into new products to 
put on the market. Although the FIA Institute 
has always worked closely with the safety 
equipment industry on a project-by-project 
basis, the ILG provides a platform from which 
to expand and strengthen that relationship. 

In addition, by providing a forum for dialogue 
between these various partners, the ILG ex-
pands opportunities for manufacturers such as 
ACTS to become involved in Institute          >>>

ACTS contributed to developing an improved side impact protection system for rally cars
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<<<      projects. ACTS represents an excellent 
example of the success of the ILG to date.

In the motor sport sector, potential risk is 
extreme as the driver and equipment are 
continually taken to their limits. To provide 
the driver with the best possible protection, 
the motorsport community has established 
guidelines over the past several years that 
outline special requirements concerning 
structure, material and safety. 

A huge amount of experience and know-
how is essential to meet these requirements. 
Being a member of the ILG means that ACTS 
understands the trends and expectations of 
the motorsport industry. ACTS is already 
FIA-accredited for vehicle safety and is 
currently applying for seat and safety harness 
accreditation as well. 

ACTS always strives to achieve a maximum 
safety potential for vehicle occupants. As a top 
player in the vehicle safety field for several 
years, ACTS was awarded Company of the 
Year 2007 by Automotive Testing Technology 
International. Inside one of the most modern 
development and test centres in the world, 
modular and functional systems are continually 
being developed, simulated and tested. The 
FIA Institute and motorsport teams like Audi, 
BMW and Porsche use new safety concepts, 
numerical simulation and test procedures 
provided by ACTS to enhance motor sport 
vehicle safety.  

ACTS provides a wide spectrum of testing 
facilities and a combination of different 
test configurations, such as climatic and sun 

simulation, airbag deployment tests, strength 
and durability tests, sled tests and crash tests. 
All ACTS facilities meet the motor sport 
requirements on pulse, load values and speed 
limits. 

In order to perform tests according to all 
international standards and norms, ACTS uses 
the latest dummies, impactors, sensors and 
high-speed video cameras available. These 
devices are calibrated, certified and repaired 
inside the ACTS laboratory. Knowledge 
about the validation of materials, new ideas 
concerning light weight construction and 

previous projects such as safety harnesses, 
seats, HANS systems and monocoque testing 
completes the product range in the motor 
sport field.

Over the past few years, ACTS has earned a 
reputation with all the well-known European 
vehicle manufacturers as a reliable and flexible 
development partner, particularly in the field 
of passive vehicle safety. Thanks to years of 
experience in all branches of passive safety, 
ACTS can assume responsibility for the 
development of complete crash worthiness 
of vehicles.
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The Study of Safety
With its links to a major university, the Cranfield Impact Centre utilises some of the brightest young 
engineering talent to find solutions to motor sport safety challenges. 

Cranfield Impact Centre (CIC) has been 
involved in research into crashworthiness and 
safety for over a quarter of a century.  Activities 
are undertaken on both physical and virtual 
testing research programmes for the motor 
sport industry as well as in automotive, coach, 
rail, commercial vehicles and the aerospace 
sectors.  

Some projects are privately funded by industry 
and some are undertaken with partners under 
the auspices of EU projects. In addition to 
being an FIA-approved impact testing facility, 
research within the motor sport sector takes 
a number of formats, with each designed to 
respond to a specific need from the industry.

Regulation development and test definition is 
typically performed with motor sport regulators 
or their research arms, such as the FIA Institute 
or the UK’s Motor Sport Association.  

One recent example is the programme to 
design quasi-static rigs for testing WRC seats, 
which included the validation of the proposed 
test criteria.  This involved the creation of an 
LS-DYNA FE model as part of the design 
process, in order to verify the design’s efficacy 
for performing the tests.  This model can be 
adapted for future use to test seat designs in a 
virtual environment prior to physical testing.

The close relationship between CIC and 
Cranfield University, where the business 
is located, has allowed for research to be 
conducted that also provides an opportunity 
for students to participate in the programme.  
A commitment to furthering engineering 
education and understanding is an important 
part of the ethos of CIC. 

The MSc in Motorsport Engineering and 
Management at Cranfield has been engaged 
in two recent projects, both related to 
space frame chassis race cars.  Ford TeamRS 
sponsored a Group Project, which the whole 
course is required to complete, to design, 
manufacture and crash-test a nose crash box 
for a Formula Ford.  

Each of the four teams worked separately, seeking 
guidance from CIC personnel where      >>> 

CIC designed quasi-static rigs for testing WRC seats
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<<<     appropriate and produced four 
different designs for Ford to choose from.  
There was input from constructors as well 
to the groups, to give the perspective of 
those who would have to use the nose crash 
box.   A prototype was subjected to a quasi 
static crush test to provide a confidence level 
before completing the dynamic impact test on 
CIC’s Seattle Safety sled.

Last year’s students’ Group Project was 
the design, manufacture and test of a side 
penetration protection panel for a space 
frame chassis, sponsored by the FIA Institute.  
This student research dovetailed with a 
programme of work that CIC has been 
engaged by the FIA Institute to deliver.  

Interestingly, given the current drive to be 
“greener” in motor sport, the winning design 
used a material called Tegris, which is easily 
recyclable as well as meeting the energy 
absorption test criteria set by the FIA Institute.  

It is important for the students to grasp the 
concept of designing to a set of regulations, 
and this type of project, and the input to it 
from CIC, aims to provide them with a good 
understanding of the challenges this presents, 
prior to joining their motor sport employer 
upon graduation.

Industry suppliers or teams will engage in 
materials testing programmes where the 
facilities available include a Rosand Drop 
Tower, a split Hopkinson Bar for high strain 
rate testing and a number of quasi-static rigs 
for tension, compression, torsion and shear 
testing.  This information can be used for 
the definition and development of materials 
models, for virtual testing, by either the 
customer or CIC.

Over half of the F1 grid uses CIC as its main 
impact testing centre, conducting research 
on different designs, material specifications 
and so on, prior to submitting to the FIA 

scrutineered tests that must be passed prior 
to the first race of the season.  Similar pre-
season research activity occurs with other 
sectors of motor sport.

New research testing opportunities arise 
thanks to the changes to sporting regulations.  
Flybrid Systems used the facility to prove 
that a high-speed spinning flywheel would 
be contained in the event of an impact.  This 
flywheel was spun up to its top speed before 
the drive portion of the spin test rig was 
disconnected and the complete test chamber 
was subjected to the F1 frontal impact 
test.  After the impact, the flywheel was still 
spinning and was undamaged by the impact 
of the sled.

Research is conducted with the teams, the 
regulators and the wider industry as CIC has 
the ability to adapt to the different demands of 
each, whether testing to a series of regulations 
or devising a test approach utilising either 
physical or virtual testing, or a combination of 
both.

Impact testing the flywheel KERS system

Nose crash box designed and tested by 
one of the student groups
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Latest Projects
Each issue of In Safety will provide an overview and update about the major projects 
that the FIA Institute is currently working on.

Ear Accelerometers

Placed inside the driver’s ear, these sensors will 
provide data on head acceleration during a 
race or accident, including critical information 
such as how the head is loaded during the 
split-second of an impact. 

Following research from Wayne State 
University that concluded the US Indy Racing 
League’s ear accelerators were too bulky and 
could detach at increased frequencies, the FIA 
Institute designed an advanced sub-miniature 
model measuring no more than 3 mm 
cubed. Fully funded by the US Department 
of Defense, the Endevco accelerometer is on 
track for delivery in 2009. 

Another joint project between the FIA 
Institute and Japanese microchip company 
Hokuriku led to the development of a 300-
gram accelerometer chip measuring only 3 
mm wide and 1 mm deep. The FIA Institute 

designed a miniature wiring ribbon to connect 
the accelerometer to the accident data 
recorder located on the chassis. Laboratory 
testing of the chip/ribbon combination is 
underway with hopes of introducing the 
technology into the sport in 2009-2010.

High Speed Barrier

The Open Cockpit Research Group continues to  
investigate advanced barriers that can dissipate 
more energy within a short distance, keeping 
g-forces on the driver within acceptable limits 
and minimising risk of head injury in a crash. 

A development with German automobile 
manufacturer Alpina continues to build on 
a high-speed barrier designed by project 
head Hubert Gramling using TecPro energy-
absorbing containers. Steel sheets are placed 
vertically in the centre of each container, with 
layers of high energy absorbing poly-ethylene 
foam on either side.  The plates are connected 

with ropes to reduce tension and minimize 
the possibility of a launch. 

Tests over 200km/h were performed 
successfully, although it was discovered that a 
45-degree impact sent the trolley underneath 
the barrier, which was then solved by reinforcing 
the top and bottom of the plates. This led to 
further testing under worst case conditions to 
reduce the possibility of penetrating or going 
underneath the barrier, using a Formula BMW 
car with the impact occurring at the junction 
between two containers. 

Circuit Safety Analysis System (CSAS)

The Circuit Safety Analysis System (CSAS) 
is a computer program currently used to 
evaluate effectiveness of run-off areas and 
safety barriers during crash incidents on 
Grand Prix circuits. It integrates electronic 
image maps of each circuit with lap data 
from sensors fitted to the vehicle.     >>>

Testing on car launching took place at the TRL test centre



11/12.08 _ FIAinSAFETY _ 33

RESEARCH UPDATES

<<<     Each circuit is tested electronically 
to determine potential outcomes of a run-
off at any point on the track before it gets 
approved for racing. CSAS technology was 
originally developed and used for Formula 
One racetracks, but has now been extended 
for use in simulations in GP2, Formula 3 and 
Grand Touring 1 championships as well. 

Car Launching Mechanisms 
(“Flycar”)

Understanding the reasons why F1 open-
wheeled cars tend to launch into the air upon 
impact is the main goal of this research group. 
To aid the project, Bridgestone provided 
tyres, F1 teams Ferrari and Toyota supplied 
nosecones and Red Bull and Toyota provided 
gearboxes and carbon suspension parts. 

A number of parameters defining the potential 
for launch were outlined. In support of this 
work, computer simulation of nose-to-wheel 
contacts was conducted by the F1 teams in 
accordance with FIA Institute requirements. 
Nose height was found to be the dominant 
factor. Further investigation into the effects of 
nose height is underway. 

Rear Impact Seat

Using data from accidents in Indy Racing 
League cars along with lumbar spine modelling 
work from Wayne State University, seats are 
being developed to increase spinal stability and 
driver protection in rear impact accidents. 

After it was decided that use of crash test 
dummies would not provide the precise data 
required, FIA Institute entered into a contract 
with Toyota Motor Corporation to use its 
advanced THUMS technology. This virtual 
model, which stands for Total Human Model 
for Safety, reproduces a computer image of 
the entire human body, including skeletal 
structure, internal organs and muscles, greatly 
extending understanding on accident effects 

on humans. Toyota successfully completed 
the study and reported results to the Open 
Cockpit Research Group.

Racing Seat Specification

This project aims to develop a new FIA seat 
standard that would offer closed cars, including 
rally cars, touring cars and GTs, a similar  
seat safety level as Indy and Formula One 
vehicles. Dynamic 70-g sled tests were used  
to evaluate two new seat prototypes  
designed by Racetech and Sparco. Further 
testing took advantage of new quasi-static rigs 
developed by Newton-Milan and Cranfield-
London. 

For the first time, the seats were unveiled 
and employed in racing at the October 2008 
World Rally Championship in Japan. The final 
draft is now prepared for submission to the 
Closed Cockpit Research Group, the FIA 
safety commission, and the World Motor 
Sport Council for final approval so the 
technology can officially be introduced into 
the sport next year. The FIA Institute met with 
manufacturers Recaro and OMP to discuss 
their participation in implementing the new 
racing seat standard in 2009. 

Closed Car Safety

Now in its second phase, closed car occupant 
safety comprises the main part of the Closed 
Cockpit Research Group’s work, as it looks at 
all areas of the vehicle and how various safety 
features interact. 

An advanced side impact system has been 
developed for the World Rally Championship 
to meet the objective of surviving a 60km/h 
side impact into a tree. Tests were conducted 
through German automotive safety group 
DEKRA, the Transport Research Laboratory 
(TRL) and Advanced Car Technology Systems 
(ACTS), with support from Subaru, Mitsubishi, 
M-Sport, Peugeot, Citroen, Racetech, Sparco, 

Sabelt, Stand 21, NASCAR, 205Challenge, 
CAMS-V8 and Rally America. 

A new safety package comprising “Seven Steps 
to Safety” was presented during the 2007 
World Rally Championship race in Finland, with 
technical documents and test specifications 
prepared by the FIA Institute. Work is ongoing 
to develop a racing net that is complementary 
to the new FIA racing seat standard. While 
motorsport equipment company Schroth 
Racing was chosen to be the technical partner, 
dynamic testing is planned for ACTS-Frankfurt 
and quasi-static tests at Cranfield Impact 
Centre in London. The program will continue 
in 2009 and 2010 with alternative versions of 
the safety packages to be released for Group 
N, GT and Australian V8 cars.

Accident Reproduction and Analysis

Under the direction of project head Andrew 
Mellor, the FIA Institute is continuing to work 
with the FIA to collect and analyse accident 
data and to reconstruct accident events in 
order to better understand the accident 
kinematics and injury mechanisms. This work is 
vitally important to support the development 
and assessment of new safety innovations. 

Helmets for Young Drivers

One of the most ground-breaking FIA Institute 
projects is the development of young drivers’ 
crash helmets specifically designed for youth 
aged seven to 18. A decade ago, few in the 
industry would have thought that a youth helmet 
should not simply be a smaller version of an 
adult’s helmet. This innovative way of thinking led 
to a new standard released in December 2007 
for two youth helmets; one for cars and one for 
bikes (standard available at www.smf.org). 

The FIA Institute entered into a contract with the 
Snell Memorial Foundation – a US helmet certifi-
cation body – to manage the programme. Snell 
approved Newton-Milan to take care of          >>>

The forces causing the launch of the car result from frictional loads and energy stored in the rotating wheel

http://www.smf.org
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<<<    the European approval and testing pro-
cess. OSBE manufactured the helmet in four sizes  
and Bell Racing Europe quickly followed and re- 
ceived Snell-FIA certification in September 2008. 

Liaison work continues with hopes of finding 
other manufacturers to follow suit. The 
Commission Internationale de Karting (CIK) 
will recommend in 2009 and mandate in 2010 
that all drivers 15 and below are equipped 
with a certified youth helmet. Drivers aged 16 
to 18 will have the choice of a youth helmet 
or adult helmet to CIK-FIA standards.  

Karting Safety

This programme aims to improve the overall 
level of safety in karting. Initial research areas have 
included: improved drivers’ personal protective 
equipment; optimisation of high seats to protect 
during roll-over accidents; and development 
of an advanced collapsable steering column to 
reduce the risk of serious chest injuries. 

A new test specification was developed to 
ensure objective assessment of high seat 
designs, and the FIA Institute is working with the 
Commission Internationale de Karting-FIA (CIK-
FIA) to agree on the best route for publication. 
Steering column testing is in progress to define 
the key parameters for improved designs. A 
steering column must be relatively soft during a 
crash but stiff and strong during normal racing. 
The prototypes are being carefully tuned for 
both race and crash conditions. A well-designed 
body protector must be light, thin and flexible 
for normal racing, but provide effective energy 
absorption, load spreading and penetration 
resistance during a crash. The FIA Institute 
is developing systems that achieve all these 
objectives within a reasonable cost.

Accident Data Recorder (ADR) 
Programme

The FIA Institute’s Accident Data Recorder pro-
gramme was launched in 2008 to bring together 

national sporting associations, championships, 
teams and ADR manufacturers. The programme 
will allow the FIA Institute to offer a choice of 
ADR systems to valued championships. 

A contract will be put in place between the 
FIA Institute and each ADR supplier to ensure 
best price and appropriate technical support 
and service. Currently, these suppliers include 
IWI (USA), EM Motorsport (UK/Italy), and 
Delphi-PI (USA/UK).  The FIA World Touring Car 
championship was the first to benefit from the 
programme having chosen the IWI system, which 
was delivered for the Monza race in September. 
The programme will expand to Australian V8 
Super Cars and a further ten championships will 
be invited to enter the programme during 2009.

Alternative HANS Device

This research project is aimed at getting FIA 
approval for alternative head restraint systems 
that could be used in addition to the Head 
and Neck Support (HANS) system. Recently, 
a host of new products have emerged on the 
market that have the potential to enhance 
occupant safety. The FIA Institute is testing and 
evaluating numerous devices to ensure that 
companies producing head restraints have an 
equal chance to demonstrate the effectiveness 
of their products in a motor sport context, 
and to ensure that drivers are receiving the 
highest quality protection available.

Helmet Communications Standard

Based on an FIA Institute report on threshold 
loads for skull fractures during helmeted 
impacts, a specification has been developed 
for an in-helmet communication system. 
Three different methods were developed 
and evaluated at Newton-Milan to directly 
measure the loads and stresses imparted 
during helmet impacts: memory foam, stress 
film and load cell array. Stress film was chosen 
as the most appropriate solution and a draft 
specification is being developed.

Sports Car Aerodynamic Stability

In 2004, the FIA Foundation funded a study on 
the aerodynamic stability of sports cars and 
Le Mans prototypes (LMP), which resulted in 
measures that prevented any take-off accidents 
from occurring up until this year, after which at 
least six such incidents were reported. 

Working closely with the manufacturers 
involved in these races (Peugeot, Audi, 
Porsche and Acura/Honda) and the ACO, the 
sanctioning body of the Le Mans Series, the 
FIA Institute will direct and fund a programme 
to perform detailed research into the causes 
of these incidents, using the latest CFD and 
dynamic modelling techniques. 

Fire Safety

This ILG project aims to improve fire safety 
and fire extinguisher efficiency. The first phase 
of testing will aim to evaluate several factors 
involved in extinguishing a burning car : fuel 
type, extinguishant type, pre-burn time and 
quantity required to extinguish the fire. The 
FIA Institute is also looking into appropriate 
methods of extinguishing fires involving 
biofuels and other alternative fuels as they 
become integrated into motor sport.

FIA Helmet Development

This project is dedicated to continually 
advancing the safety features of the FIA 8860 
helmet. Following advancements made by US 
helmet certification body Snell from fixed to 
variable weight head forms, work is underway 
to incorporate this feature into the FIA 8860. 

Other changes include enhancing performance 
during low-speed impacts at the threshold of 
concussion, and finding possibilities for cost 
reduction. Testing with helmet manufacturer Bell 
Racing Europe concluded that the full-faced FIA 
8860 could be turned into an open-faced version 
for use in the World Rally Championship. 

When this happens during high-speed racing the aero-forces can cause the car to fly
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