I out-of autoclave |
“Qut-of-autoclave” CF
monocoque sports car
cockpit chassis

The Australian designed and built FR-1 has become a reality
after nine years and over Aus$ 1 million invested to produce this
one-off high-performance concept car. This unique, hand-built
two-seater roadster sports car has many innovative engineering
and design features. These include a new lightweight carbon
fibre composite monocoque cockpit chassis.

called Autohortzon, whose ains are ta
demonstrate the engimeering, design

g and manufacturing expertise available

5- in Australia today and to inspire Aus-
tealisn sehaol and college students to
-~ beconse the engineers and designers of
Sam Weler, the future. The FR- 1 project bas over %0

sponsors, ncluding the Victorian Centre
for Advanced Materials Manufacturing
(VCAMM), Holden, Boeing Aerostroc-
tures Australla, the Automsotive Centre
of Excellence (ACE) in Melbourne
where the concept car was built, and
GMS Compasites, who manufactured
and supplied the GMS EP270 carbon
fibre prepreg systens for the project. FR.1
bas been a fantastic engimeering progest,
bringing together leading automotive
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be new carban fibre compasite
Tmmomqun cockpit chassis, the

firs: ever built in Australia, was
designed and moulded “out of autockive®
at only 70°C from GMS EP270, an epoxy
prepreg with a 200gsm 3k twill carbon
fibre base fabric. This unigue epoxy/
carbon cockpit chassis, with approximate
dimensions of 2 metres by 1.5 metres,
weighs oaly 80 kg but still provides the
high torsional rigsdity needed. This has
been achieved by design optimization in
the numter and orientation of the car-
bon fibre plies wsed. The high mechanical
performance of the fibricated chassis
lanvinate 1as been Independently tested,
correlated and analysed wsing finite
clement :nalysis (FEA) by the Australia
Future Fbres Research & Innovation
Centre (AFFRIC) at the Deakan Univir-
slty of Melbowme.

designers and material technologies in
Australia, It gave GMS Compasites the
opportunity to demonstrate the applica.
tion performance that can be achieved
with their low-temperature, out-of-auto-
clave advanced carbon prepreg system,

Different epoxy prepreg options
The VCAMM/ Autohorizon/Boeing
engincering team which bas worked on
the FR-1 project designed and built the
FRP cockpit chassis and the glass fibre
mould tooling. They looked at & nun-
ber of different epaxy prepreg options;
GMS EP270 was selected from the onset

due to 2 combination of several critical

Over 90 sponsors
Unussally the entire FR-1 concept car

project isran by a charitsble foundation factors. Firstly, as the vehicle is & ane-off,
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CF monocoque sports
tar cockpit chassis .. p8l1

- Dynamic characteri-
sation of a carbon
fibre-reinforced
composite (CFRC]
in ballistic ranges P83

- Micromechanical
software enables efficient
multiphysics composites
maodelling P86
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More Information

GMS5 Compasites is located in Meaurne,
Wictoria, Australia, whare they have their
main affices, production plant, REQ, and
housing and di
The company bas been manudaciuring epaxy
prepregs for over 12 years and now has
an establshed ange of aver 10 different
Prepregs resins systoms Cowerng 3 wide
range of industries inthading aerospace,
motoesporl, maring, Sporting and leisuwre
qoods, balkstics and tooleg. GMS Compo-
sites is part of GMS Industrial Pty Lid,

o

Fiy. 1: The carton fbire epoay camgeosile mara-
coque COTRPIt chassis was moulted aut-of-de-
loclave ander vacuum fram OMS EPY7) cpaxy
prepreg at anly 70°C

they were loaking for a cost-efficlent
low-temperature tooling and production
process, and for a material which they
could obtain in gmall volumes, Secon-
dly, they needed a material which, once
post-cured, would provide the dynamic
strength and stiffness properties required
in the monocoque cockpit chassis for

2 sports car powered by a Holden 6.0
litre V& with a Ferrari 355 transmission,
GMS EP270 with 2 carbon fibre fabric
fitted the bill perfectly, being a high-per-

Flg 2: Deroulding the cpoap'carkon compasite
monccoque coskpll chakuie
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whose orgins in insulation meterals date
hack mare than 70 years, but today & 3
madern epaxy prepreg compostes producer
forused on supplying the rapidy expanding
high perfeemante fibre reinforeed compo-
sites markets in Austraka and Asia Facf
GMS (ompasites also oflers (N machining
services, plus distributes 3 nunber of
insulation preducts and composite related
consumables, reinforcement materisls,
eEins, coresand moudd releas: s om
leading global supphers

formance out-of-autoclave spoxy resin
prepreg designed for low-temperature
moulding under 2 vacuum at as low

as omly 70°C, wing ghiss filre tooling
GMS Compasites has the manufacturing
flexibility to supply even small volumes
of the prepreg system m a chosce of
carbon fibre, aramid or ghiss fibre reinfor-
comsents. ln ad o o malded ERP
parts, GMS EP270 can alsa be used in
the construction of compaovite sandwich

structures as well as for toaing applxa-
tions

Production expertise

Having completed the design and
material specification phase and built
the mould toling, the FR-1 project
team then used the production exper-
tise of Boeing Asrastructurs i Port
Melboumne to assist with lazup, moul-
ding and to fully cure the crbon fibre
preprog, a3 well as bondingthe chassis
wiing an acrospace-grade high-pertor-
mance Araldite® structural sdhesive.
Jason Bonar, who has been with Boeig
for over 18 years, worked with the
Autohorizon team on the moulding and
layup of the chassis, which ncloded eight
16-hour cure phases and 2 final past.
cure, all done out of autoclive under
vacuum at 70°C. During production, the
GMS EP270 prepreg offered the benefit
nflmng very easy to work vith, confor-
ming accurately to the tightand detatled
tool. The finish and integrity of the final
product was t\uh!dr‘.dmg. Far some years
now, in order to drive dowr capital and

operating cases, a3 well as te gain greater

Il out-of-autoclave |

production efficiency and flexibility,
many kading OEM and tier | manu-
facturing companies in the acroapace
irdll:llv)' have now Aplluvwd and ped *
fied a number of primary and secondary
structural compasite parts manufactured
from out-of-autockive composite prepreg
materialy,

Out-of-sutoclsve prepregs bave the
added benefit of stmpler and significantly
lower tooling costs. While exact figures
are not given out by Boeing Aerostruc-

tures, out-of-autockive compogite part
manufacturing costs are estimated to be
a factor of four tinves Jower, with tooling
costs typically reduced by over S0%. »

More information:

www.gmsindustrial.com.au
www.conceptiri.com
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FR. & Race Irack testing the firished FR-1
readuler sports car



