TECHNOLOGY /

perhaps t

idey isaty

In terms of driver safety, rallying offers arguably the most technically demanding arena
for motorsport engineers. We look at the latest developments within the sport

WORDS

g qroups
ts in March 2005, the

of rallying
occupant safety. Rally cars
often sideways and, if haz
s sidas will
Bar impact

saru Impi
peed A
ented stuc

5




I A,

e e

4

trve was welcomed by team Sc elt, Stanc \SCAR, was hardly damaged, which | eaunnulnd
d rs. Indeed r “AMS-VB and Rally

sions became protracted, howewver
over the issue
window-windir

ot Finsly You can forget 100km/h [in a side
2 FIA just to 'get on . agy ‘
with it an‘ do it It's so Y years !mpﬂCﬂ, lt S GmeSt UﬂSUFWVﬂbIB
Beef died that we've been asking for this! '
as one top engineer put it

It did the trick and the FIA initiativa
derived from the Inslllu e set its initial
investigations in C side impact
e. It's worth noting here that

David Lapworth, Prodrive director of engineering

dropping

r, Christian Lonau,
ear Jari-Matti Latvala's
ie at 95km/h d

quick, but 60km/h is unbelievably difficult
to manage. ‘l'l'm can fquP‘ 'UriT1.f“ [ina

The F IA% a{ivanced side urnpa_l system’ impacting a tree side-on. Incre
was developed through tests at DEKRA, ver Mikka Antilla w
TRRL and Advanced Car Technology rmed. th }
Systems, Subaru, Mitsubishi, M-Sport,
Peugeot, Citroén, Racetech, Sparco,

Loriaux, the pas



28

TECHNOLOGY //

figures relating average deceleration rates
and the distance between outer shoulder
and outer door skin to injury severity or
death. Taking this data into account and
having just completed the engineering
design of Ford's new Fiesta Super 2000
car, Lonaux states that Super 2000 cars
cannot be as safe as current Waorld Rally
Cars: ‘Everybody, to be competitive [in
Super 2000), goes to a B [segment] car,
and a B car being smaller and narrower
you can't do anything with it. You're closer
to the accident. Some cars are so small
you can't achieve the 200mm distance
betwaan the door and crew. With the
Fiesta we can just about do it, but the
trouble is it depends on which seat,
because with the new FIA seat, the seat is
so big we can't do it. Because the seat is
bigger, and it catches the tunnel, you are
then forced to move it outside, so it's a bit
of a Catch 22

COCKPIT AND SEAT INTEGRATION
Currently, the Closed Car Group is
focussing on cockpit and seat integration,
Mellor explains this work is indicating
that the task ‘sppears to be relatively
straightforward” for circuit cars (WTCC
and GT), while for the WRC the Institute

when deceleration rates reach certain
levels, and become more hazardous if an
occupant’s head pivots on his spinal cord

IN THE HANS OF THE GODS

Head And Neck Support systemns,
designed to prevent neck injuries, have
been compulsory for WRC drivers and
co-drivers since 2005 Multiple World
Rally Champion Sébastien Loeb admits
the device initially was uncomfortable and
difficult to wear, but he's now used to it
and considers HANS the mast imparlant
safety improvement, adding, '} fays, |

HISTO
Cries for help

Many rallies pass without incident,

but not all, and the sport's very nature
highlights hazards, These came ta a
head at the Tour de Corse in 1986 when
FISA boss Jean-Marie Balestre banned
the Group B 'supercar’ category, and its
Group S successor from 1987, after Henri

don't think about wearing it, but if | dnve
without it | feel strange - | feel loose.’
Quite evidently, deformation of a car's
side during an impact could be slowed by
maximising the amount of space between
the occupants’ shoulders and the outer
side skins of the car and, as can be seen,
efforts are under way to achieve this in
situations when co-driver and driver sit
conventionally, side-by-side. Yet, if the
concept 1s re-thought and each crew
member’s seat is installed as close as
possible ta a car's longitudinal centraline
it would at a stroke maximise side space
One Cranfield study group looked at a
concept that placed the co-driver behind

A if you really wanted to look at safety,
you would make the car a prototype

Christian Loriaux, Ford team chief engineer

is looking at the feasibility of nets that
da not inhibit emergency egress. A draft
FlA specification should be ready during
2010, It will also be forbidden to carry
tools in the front ares of the passenger
compartment next year,

Netting between driver and co-driver
was installed in Suzuki and Subaru
WRCars in early 2008, proving a slight
hindrance in some crews’ opinions. While
acknowledged as useful in protecting
limbs from flailing in certain circuit racing
cars, such nets are not yet mandatory
for rally cars. Institute work in this area
continues but, in side impact protection
terms, Lapworth feels this is a secondary
area of research: ‘It maybe gives some
suppert to the seat, because obviously
the seat on the impact side is going to be
supported by the energy absorbing foam
and evantually by the tree, or whatever
it is, whereas the other seat is only
supported by its brackets until it comes
into contact with the other seat. Maybe
the nets can provide some support for the
other seat. Certainly, in the case of a rear
impact, the nets can prowide some support
to the seat as well’

Impact forces bacome dangerous only

the driver. Comment has been made
about not having the co-driver directly
behind the driver to avoid possibilities of
his halmeted head hitting the driver's seat
but, in general, the top rally engineers
rate it as a valid concept. Both Ford and
Citroén World Rally Cars already have
the co-driver much further back and
lower in the car than the driver, but
Ford's Lariaux explained that he and his
teamn are investigating one option that
shows further possibilities, Citrogn Racing
chief engineer, Xavier Mastelan-Finion
agrees that there might be something in
pursuing this sort of study, but points out
that the way current cars are packaged
would make this very difficult to achieve.
Interestingly. he also mentioned that if
rally engineers could have the freedom
of ‘prototype’ regulations - similar to

the T1 Modified Cross Country Car rules
— achieving such improvements would
be both cheaper and better. But the

FIA prefers teams to be warking with
‘standard’ cars.

However, Lariaux takes a more
pragmatic attitude: If you wanted to really
Iook at safety, you would make the car
a prototype and effectively try to place

To and Sergio Cresto perished in a
flaming Lancia Delta on a Corsican stage.

To add perspective to today's
encouraging efforts to improve occupant
safety in rallying Rocecar Engineering
sought out a key rally engineering insider
‘with insight from that period to today's
World Rally Car years,

‘Father' of the 205716 Group B car,
Peugeot and Citroen's Rally Raid racers
and Citroén Sport's works rally cars from
the Xsara Kit Car to the current C4 WRC.
Jean-Claude Vaucard is a renowned rally
engineer. He also engineered and ran
the chassis of Peugeat's 905 Sports
Prototype for three seasons. If anybody
knows his stuff, it is he.

Of any Group B engineer Vaucard
was the most concernad about
occupant safety. Then, and now, he
gives his hanest opinion and today
admits safety was always in his mind,
but car efficiency / stopwatch figures
‘were also very important. It was a
compromise. We cannot say it was
absolutely for the safety, but there were
some modifications where we said na,
you cannot do that because it's too
dangerous..' - to have the tank on the
side, for example’

The 205T16' plastic fuel tank was
under the seats but was not foam filled
as safety tanks were not required by
FISA [as the FIA was then] Reconsidering
this T16 design decision Vaucard admits,
I think it was a mistake for us - we
shouldn't have done that. Dn the 2X Rally
Raid we still had the tank on the fioor,
but used aeronautic safety technigues. |
think it was a lot better. but it took time
o come to that’

‘When he returned to the WRC,
Initially with Citrogn's Xsara Kit Car. the
FIA had developed a little more concern
for rally car safety, but ‘there was
minimum modification and | can tell you
1 was always campaigning for [safety
improvements| for the impact on the
side. | said this is the weak point of the
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safety of the car... we improved safety for the
front, for the roof, but had nothing on the side
We were like people without ciothes!

‘And | asked many times to have the
mechanical window winders removed from
the rules The FIA said, "No, you have that in
the standard car, you have to fit them” | said
YOU Can save some space to pul in some foam
or something like that, cancel the [winders]
put in a plastic window and, after that. you can
put that [foam] in the door, We make maybe
10 per cent or 20 per cent of the safety, but
maybe It is enough to save a life’

Around the beginning of this century the
FIA removed the need for standard interior
door trims in Group A-hased rally cars. These
could be replaced by a carbon fibre sheet
Vaucard vehamently attempted to get this
changed claiming. correctly, that the carbon

was too rigid and that the modification was
all in the mind’ and actually did nothing, if not
made things worse. His attempt was in vain
During his working time in the WRC
Vaucard constantly requested side air bags
to be evaluated. though completely agrees
with the FIA's claim that some air bags could
trigger easily under the magnitude of forces in
a rally car. The problem of an air bag on a rally
car is that you have a lot of g, but the weak
point is vertical or longitudinal Have an air bag
in the steering wheel and you can have an air
bag coma fram it and that Is dangerous, but
on lateral it is never hard, you slide only.
For me, we can have three air bags and
we have ta look at if it is possible. If it works
well, why don't they do that? Because thay
have no room. Maybe this will be the next way
to look, though, as you can have 10 air bags if

you want = it is like that now on a high-level
[road] car’

He fully understands the issues involved
and advocates the voluntary measures being
taken by top teams using maore rigid side
sills. 1 think it is not bad to have some kind of
rigid structure on the side. To hit atree is a
bad thing, but it is very rare that you hit it at
30 degrees - you [usually] arrive at an angle
and, if you have some tube or something. you
can avoid [an intrusion]. | think Michael Park's
accident was identical . but it was so soft this
car... if he had a tube at the bottom and one
But mayhe the structure of the

half-way up
car can help, too

i lost an uncle in an accident ke that a
long time ago in a [Citroén] Traction [Avant]
~ he hit something and hit the steering wheel
He had no seat belt and he died a few days
later. [At the tima] nobody thought this was
pe

ble because everything was very rigid

Today, drivers are far from the steering
wheel in a World Rally Car. It is good and very
safe to be far from the engine and now you
have one matre [between occupants and
enginal, so in longitude it is also very good”

Part of the Cranfield studies and a
welcomed concept by all the top WRC
enginears is to consider placing the co-driver
much further back in the car than the driver.
thereby enabling them to sit closer to a car's
centreline and provide mare lateral space
for side impact protection. One privateer
champion actually got there well before them

“Why not allow the co-driver to be one
matre behind the driver, so you can stagger
them? On my Talbot Lotus when | was an
amateur, they put the co-driver [Christian
Geisdorfer, co-driving Walter Rohrl] like that
And ona wintar, | worked at my house on the
Talbot Lotus | put my co-driver one metre
behind. But when | arrived at the first rally
the year after, they said, "Oh. now last year is
finished, didn't you read the new regulations?
We changed everything - the rollcage, there's
not a law for you.. But it was very nice for
safety” So on the first rally they allowed me to
go. | wasn't far from victory, but | stopped with
a clutch problem. | stopped in the stage and
went very quickly out of the car by the right
[it was a left-hand drive car] and there was
nobady. nothing in the way!

It is a lot of work to put the tubes in, but
everything is better — the co-driver is furthest
from tha dashboard It is a good idea But you
would have ta start from a new car.
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helped establish a new FIA Standar
place since the start of the 2C
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toward the centra of the car in bath the
Citroén C4 WRC and Ford Focus RS WRC
and each car has strengthened side
members. Ford's extra crash
both sills, together with positioning,
extra 7kg to each side. This extra weight
s low in the car, however, and Loriaux
is convinced the beams make a huge
contribution to occupant safety. Indeed,
he believes that without them Francoi
Duval's co-driver Patrick Pivato would
have been killed in the crash on stage six
of Rally Japan in 2008 In that instance,
Pivato's fractured pelvis and leg were
result of a massive side impact, his injuries
resulting from intrusion into the cockpit
Institute efforts were rewarded in
2008 with the Professional Motorsport
World award for its work on side impact
protection in rallying. Rally car rollcage
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