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transporter and in aircraft manufactured by Fokker
and Dornier. And in 1995, Gulfstream brought out an
aircraft that relied on a carbon fiber-PEI composite in
primary structural components.

Inform: And when did the first aircraft fly
containing a carbon fiber-PPS composite?
A. Offringa: That was the Fokker 50 in about 1997. It
had a landing gear door made from PPS composites.
But this had been preceded by discussions since
1992/93 between TenCate Advanced Composites, the
Technical University of Delft in the Netherlands and
Ticona. At about the same time, the developments
that would later lead to the new wing leading edge

nose on the A340 500/600 started at Airbus in the UK.

Profile sections based on composites from TenCate
and Fokker made it possible to design a new wing
leading edge nose shape, the “J nose”. This has seve-
ral advantages over the old “D nose” shape produced
from aluminum. The components are reinforced with
curved ribs made from PPS-carbon fiber composites
in a way that makes them exceptionally stiff in the
direction of flight but able to accommodate wing
vibrations in the transverse direction. In addition, the
“J nose” is aerodynamically shaped and designed to
house electric cables, deicing equipment and other
systems. Instead of the usual five aluminum compo-
nents, only two structural elements are now required
for the wing leading edge nose.

Inform: What was the next crucial step?
A. Offringa: The next great milestone without any
doubt was the A380, the largest passenger plane to-
day. Around 25 percent of the aircraft structure and
components are produced from composites. And in
the next generation of aircraft, the content of compo-
sites will double. For example, the A350 is expected
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With the Gulfstream G650, aircraft control surfaces made of thermoplastic
composites will take off for the first time in the history of aircraft construction.
Aircraft manufacturer Stork Fokker uses Fortron® PPS to manufacture the
rudder and elevator of the new business jet from Gulfstream Aerospace.

to take off for the first time in 2011 with over 50 per-
cent of its total weight made up of fiber-reinforced
composite materials. And also in the Dreamliner, the
Boeing 787, which is due to make its maiden flight
in 2009, half of the components are produced from
composite materials. A measure of the trust now
placed in lightweight structures can be seen in the
advance orders: over 860 for the Dreamliner and
nearly 500 for the A350.

Inform: What has driven this
development over the past years?

A. Offringa: This rapid development has been driven
by the significant advances made in technologies and
materials but also, of course, by economic and ecolo-
gical pressures. Metals such as aluminum weigh more
and, as | have already said, are more costly to process.

Inform: How then are these large profile
sections produced from thermoplastic
composites?

A. Offringa: PPS composites (so-called prepregs) are
produced from Fortron® films, PPS matrix material and
reinforcing fibers at a temperature of about 300°C
under high pressure. Specialized suppliers to the
aircraft industry such as Ten Cate or also Airbus itself
manufacture ribs, stiffeners and other elements from
the prepregs. The individual components are welded
together to form a strong, inseparable unit. This pro-
cess eliminates the need for costly drilling and riveting
operations and achieves higher strength and safety —
while at the same time reducing weight. It also saves
time and money.



Inform: In the Gulfstream 650, you are
going a step further because here ther-
moplastic composites are being used in
exterior primary structural aircraft com-
ponents. Does a new technology or
material lie behind this?

A. Offringa: New technology, yes, new material, no.
Because of its specially suitable property profile,
Fortron PPS is the only thermoplastic, apart from PEI,
PEKK and PEEK to be approved for aircraft composite
structures by the US Federal Aviation Authority and
other national authorities. Components made from
PPS composites remain hard, impact-resistant, stiff
and dimensionally stable, even when exposed to
temperature variations of more than 100°C. Fortron®
PPS is also resistant to aggressive media such as
aviation fuel, engine and hydraulic oils, solvents and
antifreezes. With its inherent flame retardancy, the
material also meets the very high safety standards
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specified by the aircraft industry, such as the FST (fire,
smoke and toxicity) requirements.

Inform: So essentially something has chan-
ged in the technology or processing ...

A. Offringa: That's right! The PPS components for the
rudder and elevator of the Gulfstream 650 are pro-
duced using a welding method that is new to aircraft
construction, known as induction welding, which has
been developed by the Dutch KVE Composites Group.
In simple terms, this is a very precise welding method,
in which the components are only welded at the
points where it is necessary. This method is used, for
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example, to weld PPS ribs to large, flat PPS compo-
nents. Now we have moved forward another step and
the relevant components are in serial production.

Inform: Is this another reason for the
surge in the use of fiber-reinforced ther-
moplastics in aircraft construction and
does it even spell the end for aluminum?
Which material will win out your opinion?
A. Offringa: Aluminum will certainly have to give an
enormous amount of ground. But in the near future, it
will not disappear completely — even though Bomba-
dier, for example, has developed an all-composites
fuselage structure for the Learjet LJ85. Tape techno-
logy has a future as a production process simply
because it offers important advantages. In this techno-
logy, long tapes are ultrasonically compressed and
shaped. Other parts can be directly joined to the tapes
in a fully automated process. Once again, this saves

time. For this reason, this is the technology of the
future in my opinion. In terms of materials, however,
there will probably still be some departure from the
present route. | am firmly convinced that the future
lies “between” the properties of PPS and PEEK.
Although it is an excellent material, PPS comes up
against certain limits here and there. PEEK is a very
good but also very expensive material with a very
high melting point in an autoclave. If we could
succeed in producing a combination that exploited
the advantages of both materials, we would have the
perfect basis for new tapes.
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Inform: Have you set up special research
or partner programs to help translate the
increasing but very complex know-how
surrounding lightweight construction
from theory to practice in a quicker and
more targeted way?

A. Offringa: We are conducting research in many
directions. But we cannot cover or take forward
everything on our own. We are therefore cooperating,
for example, with Boeing, TenCate Advanced Compo-
sites and the University of Twente in the Netherlands.
We plan to establish a “Thermoplastic Composites
Research Center (TPRC)" to accelerate innovations
based on affordable, lightweight, eco-friendly ther-
moplastic composite technologies. And Airbus, too, is
working in this area with the Dutch aircraft industry
and therefore with us under the auspices of TAPAS,
the “Thermoplastic Affordable Primary Aircraft Struc-
ture” project. This does not mean, of course, that all
knowledge is thrown into one pot and mixed up. A
couple of secrets remain because our aircraft manu-
facturing competitors are also pushing ahead with
innovations and lightweight construction, so we are
all eagerly awaiting future developments.

Inform: Can you reveal to us neverthless
what new things the near future might
bring in aircraft construction?
A. Offringa: It is certainly no secret any more to say
that not only in the new A350 fuselage brackets but
also in the new military transport plane from Airbus
Military, the A400m, the fuselage ice protection plates
are to be produced from this material. The horizontal
tail is also in the development engineers’ sights.
All'in all, and this is not just my opinion, the future
lies in the production of thermoplastic composites by
the new tape technology | have already mentioned.
This will allow more compact design and require less
material, so that further considerable weight reduc-
tions can be achieved. In addition, tape technology
will open up whole new design opportunities. For
example, large structural components can be produ-
ced more cost-effectively.
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Inform: Will these developments exhaust
the future of thermoplastic composites?
A. Offringa: By no means. Then we can really take off
in the aircraft industry and develop far more than

the 1000 structural and non-structural interior and
exterior parts installed on the A380, for example. Our
designers’ eyes light up at the very thought, as no
doubt do those of the material manufacturers, to
whom rosy times will certainly come. And, of course,
there are other industry sectors that benefit from
good lightweight construction materials. And I'm not
thinking just of the automotive industry here. For
wind farms, trains, buses or trucks, high-performance

composites are also the lightweight material of choice.

Inform: Thank you very much for the
interview.

The interview with Arnt Offringa was conducted by
Henning Kiill, Communications Manager Europe, Ticona.

Further links

» www.airbus.com

» www.fokker.com

» www.gulfstream.com
» www.kve.nl

» www.tencate.com

Delivery of the first Gulfstream G650 is currently scheduled for 2012.
It logged its maiden flight in late November 2009.
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