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L 
ast year was marked by a deep crisis, impacting a number 
of different business sectors. Companies are experienc-
ing an economic downturn and financial restrictions, 
and we can’t predict how long the crisis will last, nor 
the extent of the impact. 

However, as we start the New Year, Safran can count 
on its robust business model. We boast healthy financials, plus sound 
technical and commercial positions. Now refocused on our core busi-
ness as a tier-1 supplier of aerospace, defense and security systems and 
equipment, we have a solid backlog of orders covering the next five 
years. We also have a workforce of 57,000 people, renowned for their 

excellence, allowing us 
to capitalize on synergies 
and improve our compe-
titiveness. 

Today, we are the world’s 
fourth largest enterprise 
in our sector. And we are 

already committed to future-looking projects across the board. In 
propulsion, we have renewed our CFM International partnership 
with General Electric until 2040, and together we are developing 
a new generation aircraft engine, dubbed LEAP-X. In space, we are 
continuing the development of the new Vinci upper-stage engine to 
ensure the future of the Ariane 5 launcher. At the same time we are 
continuing our research into the equipment and technologies needed 
for “more electric” aircraft, and developing comprehensive equipment 
packages, especially for landing systems and flight controls. Last, but 
not least, we have consolidated the Group’s expertise in onboard 
electronics into a new entity, Safran Electronics. 

In the security market, Safran acquired the companies Sdu-I and 
Printrack, enabling us to offer a complete range of secure identifi-
cation solutions. 

We will face economic challenges in the new year. But this situa-
tion also means opportunities, and Safran will be able to seize those 
opportunities that mesh with our corporate strategy. 

"Committed
to the future"
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Tests of the new LEAP-X engine’s fan  
started in the autumn of 2008 and  
will continue in 2009 to check out  
the 3D woven composite blades, 
a new CFM technology. 

LEAP-X UNDER 
TEST

8 tomorrow
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a Biometric passport for France

On October 31, 2008, Jean-Paul Herteman, CEO of Safran, 
and Jean-Paul Jainsky, Chairman and CEO of Group 
company Sagem Sécurité, went to Chantilly, near Paris, 
where  Michèle Aliot-Marie, French Minister of the Interior, 
issued the first biometric passport to a French citizen.  
The ceremony was also attended by Eric Woerth,  
French Minister of the Budget. Sagem Sécurité  
and partner Atos Origin needed just four months to deploy 
the first systems that will allow French authorities  
to issue these highly secure documents.  

By June 2009, Sagem Sécurité will have delivered 
4,000 data acquisition and processing systems to town 
halls, prefectures and French embassies.  
These systems take the fingerprints and photos  
which will be embedded in the chips used on  
these new passports. 

K more
www.safran-group.com,  
“Media & Events”

Safran acquires 
Motorola’s 
biometrics business

At the end of 2008, Sagem 
Sécurité (Safran Group) signed 
the final agreement to acquire 
Motorola’s biometrics business. 
Once certified by authorities,  
this acquisition will allow Sagem 
Sécurité to bolster its position  
in the American security market, 
where it already provides top-
flight identification solutions  
to a number of prestigious 
customers. Based in Anaheim, 
California, Motorola’s biometrics 
business designs, develops, 
integrates and supports 
automated fingerprint 
identification systems.  
Customers of the two companies 
will benefit from the technological 
and operational synergies 
generated by the merger.

Following the contract signed in 
January by Eurocopter and the 
Brazilian army for 50 EC725 
helicopters, to be delivered from 2010 
to 2016, Safran (via local subsidiary 
Turbomeca do Brasil) will provide 
assembly and support services for the 

Makila 2A engines powering these 
machines. The company is teaming up 
with the Brazilian army, and will carry 
out engine maintenance in its repair 
center built in 2002. This facility also 
overhauls Arrius and Arriel engines for 
all operators in South America. 

Turbomeca teams up 
with Brazilian armed 
forces

Vinci, propelling 
Ariane’s future

The European conference of space ministers in November 2008 confirmed  
the continued development of the Vinci engine, intended for a new cryogenic  
upper stage on the Ariane 5 launcher. Vinci’s higher performance,  
in-flight restartability and ceramic matrix composite extendable nozzle will 
increase the launcher’s payload capacity by about two tons. The engine’s  
qualities have already been demonstrated during 31 firing tests. Design  
studies will continue until 2011, with a first launch towards 2016-2017.  
Snecma (Safran Group) is the European prime contractor for liquid rocket 
propulsion systems, and systems integrator for the new Vinci engine.  
By developing Vinci, Europe gives Ariane 5 the ability to meet the evolving  
requirements of launch customers. 

Vendée Globe, an inspiring 
adventure
During the recently concluded Vendée Globe around-the-world 
race, Marc Guillemot, skipper of the Safran Open 60 monohull 
racing yacht, demonstrated his courage, tenacity and solidarity. 
He voluntarily left his route off the coast of Australia to provide 
psychological support to Yann Eliès, the skipper of Generali 
(photo), who had been seriously injured in an accident. He 
stayed alongside his fellow competitor for 48 hours, providing 
invaluable support until a rescue boat arrived. After this intense 
experience, Marc Guillemot resumed the race. He overcame all 
obstacles along the way, from storms to technical problems 
during this solo race that lasted three months.  

K more
www.safransixty.com 
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Sperwer UAV flies tactical 
missions in Afghanistan

Messier-Bugatti signs 
first contract for 
A380 maintenance

Singapore Airlines, a major Airbus 
A380 customer with 19 on order  
(six already delivered), has signed  
a 14-year Global Care™ contract  
with Messier-Bugatti (Safran Group) 
covering maintenance of the 
company’s systems and equipment  
on these aircraft. This type  
of by-the-hour contract guarantees 

the dispatch reliability of  
Messier-Bugatti equipment,  
as well as a steady income  
stream for Messier-Bugatti.  
It covers the four complete  
systems that Messier-Bugatti 
provides on the A380: braking, 
steering, monitoring  
and filtration. 

On November 9, 2008, for the first time, French  
armed forces launched a Sperwer tactical UAV 
(unmanned aerial vehicle) into the skies over 
Afghanistan. Developed by Sagem* (Safran Group), 
the Sperwer drone carries out tactical protection, 
reconnaissance and target designation missions, vital 
for ground forces. Quickly deployable,  
and fitted with sophisticated optronic and infrared 
cameras, the all-weather Sperwer system transmits  
high-quality images back to a command center  
in real time. In Afghanistan, France is deploying  

two operational systems in the 61st Artillery  
Regiment, each comprising a catapult,  
a control station and four drones. 

The Sperwer system has already demonstrated  
its utility in this theater of operation, since  
it is also used by the Dutch and Canadian armies.  
The Canadian Sperwers (photo) were deployed  
in March 2006 and have carried out more  
than 1,000 missions to date. 

* Sagem is now the brand name for Sagem Défense Sécurité.

South Africa, 
regional 
development hub 

With its highly qualified labor 
force, South Africa is a 
geographic hub for maintenance 
and retrofit operations.  
For instance, Turbomeca  
(Safran Group), the world’s 
leading maker of helicopter 
engines, set up a facility six 
years ago that now employs  
265 people from Denel. Fellow 
Group company Sagem Sécurité  
also chose South Africa as  
a base to deploy its biometric 
control solutions in other  
African countries. 

August 26, 1909. Less than a month 
ago Blériot had made the first flight 
across the English Channel.  
Today, however, Henri Farman  
is stuck in the “pits” at the first  
“Grande semaine d’aviation” in 
the Champagne region, working with 
his mechanics to install the new 
seven-cylinder rotary engine just 
delivered by the Seguin brothers,  
the Gnome Omega. They finish in time 
and the following day he wins the 
“Grand Prix de Distance”, covering 
180 kilometers without refueling  
and setting a new record to 
the acclaim of the crowd. He 
subsequently wins two other prizes, 
including the “Prix des Passagers” 
by flying a complete lap with two 
passengers in just ten minutes.  
This light, rugged engine would be  
the first successful aeronautical 
product by the company Gnome, 
ancestor of Snecma (Safran Group).

K more
www.museesafran.com (French only)

A legendary powerplant, the Gnome Omega
The Wings of History 

International 
development

In October 2008 His Majesty 
Mohammed VI, King of 
Morocco (center), inaugurated 
the new Teuchos facility in 
Casablanca, on a site also 
housing Sagem Sécurité. 

Labinal, already established 
in Morocco, doubled the 
floorspace at its plant in 
Chihuahua, Mexico during  
the year. 

Snecma America Engine 
Services, a new subsidiary of 
Snecma Services, opened its 
CFM56 engine maintenance 
center in Querétaro, Mexico 
last May.

Turbomeca fetes 
70th anniversary

Joseph Szydlowski and André 
Planiol founded Turbomeca (now 
part of Safran) in 1938, and were 
successful right from the following 
year with their first compressor. 
Seventy years later, Turbomeca is 
the world’s leading maker of 
turbine engines for helicopters, 
having sold tens of thousands of 
powerplants worldwide. This major 
milestone was celebrated at all 
Turbomeca offices and facilities 
around the world. 
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environmental 
objectives at a 
glance

• Fuel consumption: 16% better 
than current engines
• Noise: 15 to 20 dB better than 
Stage IV standard
• NOx emissions: 60% better 
than CAEP6 standard

viewpoint

An innovative nacelle  
for LEAP-X

Jean-Pierre Cojan,
Chairman and CEO of Aircelle
 

aircraft manufacturers and airlines. 
At the same time, we’re continuing 
to work on the open rotor concept, 
which could be considered a disrup-
tive technology, involving various 
technical challenges. It would enable 
us to significantly increase engine 
efficiency, but we will still have to 
demonstrate its feasibility in the near 
future. The LEAP-X engine will con-
sume less fuel and generate less pol-
lution, so that we can meet and even 
exceed future environmental regula-
tions. In fact, we’ve set some very 
ambitious goals in these areas.” 

The nacelle for the new engine, 
being developed by fellow Group com-
pany Aircelle, will also help achieve 
these results (see box). 

Ambitious objectives
“LEAP-X will be a turbofan engine with 
a bypass ratio of about 10:1, a fan dia-
meter of 70 to 74 inches and a high 
compression ratio,” notes Jérôme Friedel, 
future product engineering manager. 
Snecma and GE will split the work along 
the same lines as for CFM International: 
Snecma will design and manufacture the 
fan module and low-pressure turbine, 
while GE will be in charge of the core, or 
high-pressure section. The improvement 
in performance over current engines will 
come from significantly optimized ther-
modynamics, enhanced understanding 
of 3D design, wider use of composite 
materials (organic and ceramic matrix 
composites, titanium aluminide), and 
the use of innovative industrial proces-
ses (such as 3D woven parts along with 
resin transfer molding). 

“These innovations will be incorpo-
rated on the fan housing and blades, as 
well as the low-pressure turbine, which 
will be fitted with CMC blades for 
the first time,” adds Friedel. “The fan 
module and LP turbine should generate 
weight savings of 200 and 125 kilos, 
respectively, compared with CFM56 
technology.” 

General Electric is working on the 
core, and the first demonstrator is slated 
to start bench tests in the summer of 
2009. Like the other parts of LEAP-X,  

the core will feature third-generation 
3D aerodynamic design, along with 
new materials for the combustor. 

Assembly of the fan module, core 
and low-pressure turbine is expected 
in 2012, followed by first ground tests 
of the complete engine. It should 
be certified in 2016, giving aircraft 
manufacturers a brand-new engine 
perfectly suited to the next genera-
tion of short/medium-range single-
aisle commercial jets. ■

February 2009 _ safran magazine safran magazine _ February 2009

 S necma (Safran Group) and 
General Electric, already 
partners for 34 years on the 
best-selling CFM56 jet engine, 

announced the extension of their part
nership to 2040 at the Farnborough 
air show in England last summer. 

The two engine-makers clearly 
signaled their intention of building 
solid foundations for the future by 

launching the LEAP-X, a new-gener
ation turbofan engine that will take 
over for the CFM56. In particular, 
LEAP-X will incorporate the tech-
nical innovations proven in the 
LEAP56™ technology development 
program, launched in 2005. The 
expected performance improvements 
are largely a result of lightening the 
engine and increasing its efficiency, 

without penalizing the extraordinary 
reliability that has earned the CFM56 
family its worldwide reputation. 

“A demonstrator will make its first 
ground runs in 2012 and the LEAP-X  
engine will be certified in 2016,” 
according to Olivier Savin, head of 
CFM56 programs. “This will be a 
highly innovative engine, enabling 
us to meet the expectations of both 

reSEARCH. The LEAP-X engine, successor to the famous CFM56, 
will be ready by 2016. It will enable airlines to meet increasingly 
stringent economic and environmental requirements. 

LEAP-X, a trailblazer 
for tomorrow’s  
aero-engines

“The LEAP-X nacelle with be lighter and more streamlined to help reduce 
aircraft fuel consumption and overall weight. Aircelle will deliver a 
demonstration nacelle for the new engine by 2012. The targeted weight 
savings will be achieved by using composite materials for about 80%  
of the nacelle. Furthermore, a new fan housing and inlet design will 
provide more efficient secondary airflow. Other research is under way, 
aimed at electrifying certain functions, enhancing the sizing of some 
structural parts, and using a variable geometry nozzle.”

Above, a 3D computer view of the LEAP-X 
engine. Right, the open rotor layout.
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Safran invests heavily in R&D  
to meet tomorrow’s challenges.

10-11

SHAPING THE FUTURE 
THROUGH RESEARCH 
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LEVERAGING 
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SAFRAN:
BUILT ON 
RESEarch

FACTS & 
FIGURES 60%  

of Safran’s research  
is self-financed

February 2009 _ safran magazine safran magazine _ February 2009

1.4 
billion euros
Safran’s R&D 
expenditures in 2007

450
doctoral scientists  
work for the Group

special report
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design studies, research and tech-
nology demonstrators, spanning the 
areas of expertise that will enable 
Safran to develop new products at 
minimal risk, cost and lead-times 
(see graph on next page). It precedes 
the actual Development phase, which 
encompasses detailed product design, 
prototype production, development 
testing and qualification. 

Understanding the 
market’s expectations
“The principal technological objec-

safran magazine _ February 2009February 2009 _ safran magazine

 R esearch, technology and 
development activities are a 
significant part of Safran’s 
overall  business.  Saf ran 

invests some 1.4 billion euros in 
RT&D annually, including 60% self-
financed, with 20% of its employees 
working on these tasks. These hefty 
percentages clearly reflect the impor-
tance of building solid foundations 
for the future and developing new 
programs. 

The Research & Technology 
(R&T) portion itself covers initial 

PANORAMA. In any high-tech group such as Safran, 
research is a strategic core activity. Safran invests considerable 
human and financial resources in research to build  
solid foundations for the future. 

Shaping the future 
through research  

tives ref lect the Group’s strategy 
and market expectations,” explains 
Michel Laroche, Senior Vice Pre-
sident, Research & Technology at 
Safran. “One of our primary objec
tives is the development of more 
fuel-efficient and environmentally-
friendly turbine engines, to meet 
ACARE* objectives for 2020.” Among 
the targets set by ACARE are a 20% 
reduction in fuel consumption, and 
a 50% reduction in noise (see Safran 
Magazine No. 4, September 2008).

Safran is also carrying out exten-

special report

 

“The human body is wonderfully 
diverse. Biometrics exploits  
this characteristic and provides  
a sure, ergonomic way of 
authenticating a person’s identity. 
Some 80 top engineers and 
researchers at Sagem Sécurité’s 
R&T Unit (including doctoral 
candidates) are already working  
on new applications.  
For instance, the development  
of recognition technologies  
for the three main biometric 

characteristics, fingerprints,  
face and iris; algorithms for 
vehicle recognition; security and 
encryption issues concerning 
identity management (with or 
without smart cards); development 
of new methods of image 
acquisition and processing.  
For its research work,  
Sagem Sécurité collaborates  
with innovative small businesses 
and labs from outside the 
company, through a number  
of joint research projects  
in France and throughout Europe: 
3D Face (three-dimensional  
facial recognition); BACH  
and Turbine (interactions between 
biometrics and cryptology);  
SIC (development of equipment  
for the security of critical 
infrastructures).” 

Studying the human 
body

François Rieul, 
director of the Research 
& Technology Unit, Sagem 
Sécurité, Safran Group

Developing the biometric AFIS at 
Sagem Sécurité.

sive research on biometrics (see box 
on previous page), as well as pioneer
ing research into onboard energy 
systems, using electricity to replace 
traditional hydraulic and pneumatic 
drives. Tomorrow’s “more electric” 
airplanes will lower the airline’s total 
cost of ownership, enhance propul-
sion efficiency and reduce environ-
mental impact. 

Michel Laroche sums up the 
Group’s strategy: “We’re focusing on 
the development of ‘smarter’ engines 
and equipment. Work is already well 
under way on sensors, cognitive algo-
rithms, transmission techniques, new 
system architectures, and integrated 
operations and maintenance. All 
Group branches are involved in these 
research efforts.” ■

* ACARE: Advisory Council for Aeronautics 
Research in Europe.

PHASED TECHNOLOGY DEVELOPMENT
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“French atomic energy 
commission CEA has formed  
a number of alliances in 
academia, but Safran is the  
only industrial company  
with whom we have developed  
such an extensive, high- 
quality partnership.  
It employs seasoned,  
world-class engineers,  
who work on the technical 
specifications based on our 
definitions. In addition  
to an exemplary collaboration 
on thermostructural 
composites, through the LCTS 

lab, we are also working on  
two major long-term programs.  
One involves research  
into the materials used  
in atmospheric reentry vehicles. 
These are the heat shields  
that have to stand up to 
temperatures reaching  
4,000°C during reentry,  
while keeping the electronics 
inside at no more than 50°C! 
The second program  
involves the Megajoule  
laser, in which Group  
company Sagem plays a  
leading role.”

Daniel Verwaerde,
director of military applications,  
CEA (French atomic energy 
commission)

Safran, a favored 
partner of the CEA

VIEWPOINT

Framework for the pre-amp modules on 
CEA’s Megajoule laser, used to recreate 
the conditions involved in nuclear fusion. 
Sagem is a partner in this program. 
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 I n a group like ours,” notes François 
Christin, head of thermostructural 
composites research & technol-
ogy (R&T) at Snecma Propulsion 

Solide, “the complementary interac-
tions between scientists and engineers 
through research & technology her-
ald exciting new prospects. Academic 
research actually facilitates contacts 
with researchers from areas other than 
those traditionally called on by the 
aviation industry.” For example, stud-
ies on the formation of nacre (mother 
of pearl) in shellfish helped underpin 
new concepts for self-healing compos-
ite materials, now under development 
at Safran. This is just one example of 
why Safran has always kept its doors 
open to the larger research commu-
nity, and why it has always associated 

Onera’s M1 test rig was recently 
used to study the operation of a 
low-pollution injection system, in 
partnership with Snecma. 

safran magazine _ February 2009February 2009 _ safran magazine

 S afran covers a wide spectrum 
of technological expertise, 
enabling it to meet the needs 
of many different markets: 

military or civil, large or small pro-
duction runs, air, land and sea. This 
broad range has fostered the develop
ment of diverse yet complementary 
approaches, forming a powerful 
instrument to address emerging mar-
ket needs by leveraging group-wide 
synergies. 

One of the leading research priori-
ties at Group level is numerical simu-
lation and other powerful modeling 
techniques, used to study equipment 
behavior in depth before launching 
production. For instance, the Maia 
initiative brings together some 150 
researchers from eight Safran com-
panies and university labs to investi-
gate advanced mechanical engineer-
ing methods. 

“The close collaboration between 
Group companies Snecma and 

CROSS-FUNCTIONALITY. The breadth of the Safran Group and its diverse 
markets are a significant competitive advantage in terms of fostering 
innovation and research synergies.

Leveraging Synergies

Developing synergies through five centers OF 
EXPERTISE 

Each center of expertise brings together a network of Safran companies, 
with one acting as leader. The centers may also call on outside partners, 
whether research centers or academic labs. 

• Acoustics (airframe, landing gear, engines): six companies,  
led by Snecma.  
• SPEC (Safran Power Electronics Center, for “more electric” aircraft):  
11 companies, led by Hispano-Suiza.  
• Thermostructural composites (engine parts): five companies,  
led by Snecma Propulsion Solide.  
• Monitoring (remote surveillance of engine equipment): 11 companies,  
led by Snecma.  
• SEED (Safran Embedded System Engineering): five companies,  
led by Sagem. 

partnERSHIPs. Any research at Safran 
would be unthinkable without  
its external partners, from public 
research organizations to academia,  
not to mention fellow manufacturers.  

Expanding 
research 
horizons

“Ceramic matrix composites were originally developed for space 
applications. Because of their strength and lightness, they were 
subsequently used in military aircraft, for example on the Rafale’s M88 
engine. A civil aviation research program, dubbed ARCOCE  
(see Safran Magazine No. 1, June 2007), is aimed at demonstrating  
the feasibility of a composite exhaust system for the LEAP-X engine,  
which will replace the CFM56 turbofan towards 2016. The major 
technical requirement in this market is longevity. While a rocket engine 
only burns for one to ten minutes, and a military aircraft engine operates 
for several thousand hours between overhauls, a commercial aircraft 
engine stays “on wing” for tens of thousands of hours.”

MARC MONTAUDON, 
director of the Aeronautics and Composites Division  
at Snecma Propulsion Solide, Safran Group

Thermostructural composites:  
from space to civil aviation

Composite exhaust assembly on a  
CFM56-5C engine.

Snecma Propulsion Solide on com-
posite materials has generated an 
innovative solution based on 3D 
weaving of these materials,” notes 
Michel Laroche, the Group’s Senior 
Vice President for Research & Tech-
nology. “We can now make certain 
critical parts using woven materials, 

since this sophisticated structure 
increases resistance to stress in all 
three dimensions.” The best example 
of this new technique is a woven 
carbon composite strut on the Boe-
ing 787 landing gear, a world first. 
Another major application is on air-
craft engine fan blades. ■
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special report

Thermostructural 
Composites: Joint 
CNRS-SAFRAN-CEA 
lab celebrates 20th 
anniversary

The Thermostructural Composites 
Laboratory, known by its French 
initials LCTS, is one of the world’s 
largest research centers  
dedicated to ceramic matrix 
composites. Created in 1988,  
LCTS is a joint research unit 
founded by French national 
scientific research agency CNRS 
(Centre National de la Recherche 
Scientifique), the University  
of Bordeaux I and Snecma 
Propulsion Solide (SPS), joined in 
1999 by French atomic energy 

commission CEA. It is based  
at the Pessac-Talence-Gradignan 
university campus near Bordeaux  
in Southwest France. “LCTS was 
founded to develop the scientific 
knowledge needed to create 
materials offering higher 
performance, greater durability and 
lower cost, based on ceramic 
matrices and fibers, such as carbon 
or silicon carbide,” explains 
François Christin, thermostructural 
composites R&T manager at 
Snecma Propulsion Solide, and 
LCTS scientific delegate. “The lab 
conducts research on ceramic 
matrices and fibers so we can 
expand the envelope of operability 
in terms of temperature and 
durability.” LCTS employs a  
diverse team of about 80 people: 

research professors from the 
University of Bordeaux I, CNRS 
researchers, research engineers 
seconded by SPS and CEA,  
doctoral students and interns.  
Over the past 20 years, they have 
generated 23 patents and about  
one hundred doctoral theses.  
“The advantage of a joint unit  
such as LCTS,” notes Christin,  
“is that it fosters better 
understanding of industrial 
problems by researchers,  
and a greater involvement  
by industry in high-level scientific 
research. For a high-tech group 
such as Safran, this fundamental 
research plays a critical role  
in building solid foundations  
for the future and opening  
new markets.”

Safran Science Board
Safran has created a Science Board, comprising internationally known 
specialists from disciplines underpinning Group products, to anchor  
its position as a major player in research and strengthen its partnerships. 
These disciplines are: physics, solid and fluid mechanics, materials, 
automation and numerical simulation. The chairman of the board is 
Georges Charpak, a French physicist who won the Nobel Prize  
for Physics in 1992. The board will include eight eminent scientists, 
including Mathias Fink, a professor at the Paris institute  
of industrial physics and chemistry.

Development and collaboration

viewpoint

A dynamic  
partnership

Denis Maugars,
Chairman and CEO of Onera, 
the “French aerospace lab”

“Onera was founded as a research 
establishment to underpin future 
development of the aerospace 
industry, but our work only takes 
on meaning if it results in concrete 
programs or technologies. This 
philosophy is reflected in the Onera 
slogan: “Return on Innovation”.  
From this point of view, we have 
established an exemplary 
relationship with the Safran Group. 
For instance, in conjunction with 
Sagem, we operate the “Busard”, a 
flying lab that tests potential 
payloads for the drones used to 
monitor risks in the environment. 
Together, we won a contract from 
the European Defense Agency to 
study “see and avoid” technologies. 
With Snecma, our partner for the 
last thirty years, we have 
developed three single-crystal 
superalloys for turbine blades, 
used on Turbomeca helicopter 
engines and the Rafale’s M88 
engine. Another success story is 

the AM1 alloy, recently used in the 
SaM146 engine developed by 
Snecma in conjunction with NPO 
Saturn of Russia. 
We have also carried out joint 
aerodynamic studies leading  
to an eight-point increase in the 
efficiency of commercial engine 
fans. Today, we’re working on the 
open rotor engine concept, and 
more specifically on its acoustic 
characteristics, which are  
very difficult to model. 
In fact, as a long-standing partner  
to the entire French aerospace 
industry, we have a broad vision  
of the issues involved, plus proven 
multidisciplinary skills and 
extensive expertise in a dual 
research approach combining 
computation and experimentation. 
That gives us the ability to 
anticipate the solutions to 
difficulties that could face engine 
and aircraft manufacturers  
in the future.” 

its own R&T work closely with public 
laboratories. 

Partners across the board
Safran has long-standing partnerships 
covering all key aerospace disciplines, 
not only in France, but elsewhere in 
Europe. In addition to France’s own 

aerospace research agency Onera, 
a pivotal partner for the aerospace 
industry, Safran has developed a 
rich panoply of research partners, 
including CERFACS (European 
Center for Research and Advanced 
Training in Scientific Computation), 
which also encompasses EADS, 

EDF, Météo France and Total, the 
University of Sheffield in the United 
Kingdom, Virginia Tech in the United 
States, and other partners worldwide, 
especially in China and Russia. 

Networked research
Safran invests heavily to give scientists 
a greater role in the actual technology 
development process, more specifically 
for technology demonstrations. That 
was the aim of certain previous initia-
tives, such as the creation of the Ecole 
de Mines de Paris engineering school’s 
materials center at the Snecma plant in 
Evry, near Paris, and the LCTS thermo-
structural composites lab in Bordeaux 
(see box). 

Several new research programs, 
all given nicknames based on Native 
American tribes (see Safran Maga-
zine No. 1, June 2007), were recently 
launched to foster the multidisciplinary 
work needed to address complex prob-
lems involved in reducing the envi-
ronmental impact of aviation. The 
Inca advanced combustion initiative 
brings together 15 laboratories and 
has generated about 40 doctoral theses 
(completed or under way). Fifty labs 
are participating in the Maia project 
(advanced mechanical engineering 
methods), focused on structural design 
methods. The Iroqua project (research 

initiative for optimized aeronautical 
acoustics), dedicated to noise reduc-
tion, was created in 2005 in conjunc-
tion with about thirty research labs, 
plus Airbus, Eurocopter and Dassault 
Aviation. 

Attracting talented people
“We never forget that a company’s open-
ness is also measured by its ability to 
attract talented people,” adds Michel 
Laroche. “We are convinced that the 
quality of our research is based on the 
creativity of the people involved. Our 

recruitment strategy, carried out in con-
junction with corporate human resources, 
seeks to diversify our candidate profiles 
and hire more young graduates with 
scientific degrees from universities and 
technical institutes, with experience in 
research. This diversity is a real advan-
tage for our Group.”

Safran now hires about thirty doctoral 
scientists a year. Its overall workforce 
includes some 450 of these scientists with 
PhDs, of which 20% are women, as well as 
about one hundred doctoral students. ■

French-Russian 
research

“The Safran-Russia scientific  
and technical committee, 
comprising representatives  
from Safran and Russian 
aerospace research 
organizations, aims to bolster  
ties between the Group and 
Russian academic research 
concerning space technologies, 
aircraft engines and materials.  
In particular, it calls on the 
extensive test facilities available 
in Russia. Safran Group company 
Techspace Aero and the Central 
Institute of Aviation Motors  
(CIAM) in Moscow recently carried 
out a series of tests of a low-
pressure compressor, within  
the scope of the European 
research program Vital.”

Alain Coutrot, 
deputy director of R&T  
at Safran, and chairman of 
the Safran-Russia scientific 
and technical committee. 

Studying a ceramic matrix  
composite at the Thermostructural  
Composites Lab (LCTS). 
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The Champs-Elysées in Paris hosted a spectacular air 
and space exhibition for a full week. 

100 years  
of aviation
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 Safran on the Champs-Elysées
To celebrate the 100th anniversary of the aviation 
industry, French aerospace trade association Gifas 
(Groupement des Industries Françaises Aéronautiques 
et Spatiales) converted the most famous avenue in 
Paris into a giant open-air museum. From October  
4 to 12, 2008, strollers on the Champs-Elysées in Paris 
admired a number of industry icons, including the 
Mirage and Rafale fighters, part of an A300 fuselage, 
the Tiger helicopter, a model of the Ariane 5 rocket and 
even the legendary Blériot XI monoplane. Nearly all 
Safran companies contribute to these aircraft and 
spacecraft. There was also a special Safran stand on 
the “Champs”, manned by volunteers from the 
“Friends of the Safran Museum” association.
 
You can see more photos, as well as a video,  
on www.le-webmag.com, in the “Snapshots” section.
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1. VULCAIN 2 ROCKET ENGINE
Developing about 300,000 pounds of thrust, 
the Vulcain cryogenic engine has powered the 
Ariane 5 main stage since 2005.  

2. ARIANE 5 LAUNCH VEHICLE
Several Safran companies contribute to the 
Ariane 5 launcher, in particular supplying the 
complete propulsion system. 

3. CFM56 TURBOFAN
Developed by Snecma in equal partnership 
with General Electric, the CFM56 is the world’s 
best-selling commercial aircraft engine. 
Today, a CFM56-powered airplane takes off 
somewhere in the world every two seconds! 

4. LANDING SYSTEMS 
Safran subsidiaries Messier-Dowty and Messier-
Bugatti supply the landing gear, wheels and 
carbon brakes for the Airbus A300. 

5. UAV DRONE
Sagem makes the Sperwer, a propeller-driven 
unmanned aerial vehicle, or drone, currently 
deployed in a number of theaters of operation,  
in particular Afghanistan. 

6. RAFALE AND MIRAGE
These two front-line fighters for the French 
air force feature products from a dozen Group 
companies, making Safran one of Dassault’s 
leading partners. 
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 D uring growth periods, airline 
traffic generally increases 
twice as fast as gross domestic 
product (GDP). But as soon 

as the economy begins to slow down, 
the airline industry is often the first 
hit. Events in 2008 once again con-
firmed this rule, but they have also 
spotlighted the difficulties faced by 
airlines, which had to deal with rising 
jet fuel costs 

Today, despite oil prices which 
have dropped back under $50/barrel, 
airlines’ earnings are being heavily 
affected by drops in both passenger 
and freight traffic. 

“No airline has escaped the slump,” 
observes Giovanni Bisignani, director 
general and CEO of the International 

Air Transport Association (IATA), 
which groups 230 carriers worldwide. 
“From 2001 to 2006 our members 
logged cumulated losses of 42 billion 
dollars, while only earning 5.6 bil-
lion dollars in 2007, a profit margin 
of less than 1 percent.” More than 30 
IATA members declared bankruptcy 
in 2008. 

Low-cost carriers prove 
resilient 
Paradoxically, this crisis should enable 
certain low-cost carriers to bolster their 
positions. The two European leaders in 
this sector, EasyJet and Ryanair, both 
recorded year-to-year sales growth 
exceeding 20%. Low-cost carriers now 
account for 17% of the global market, 
and Ryanair has even outpaced Air 
France-KLM in European traffic. 

In addition to the drop in traffic, we 
have also seen the advent of a credit 
crisis – just at a time when many air-
lines had launched fleet replacement 
or expansion plans. In consequence, 
they are having a hard time securing 
the necessary financing from banks, 
although few orders have been can-
celled for now. 

Seeking efficiency
Both aircraft and equipment manu-
facturers are of course taking the 

ECONOMY. The air transport industry 
is affected by both the crisis in the 
global financial system and its economic 
fallout. By accelerating the change 
process, this crisis could spur industry 
consolidation and a move to more 
efficient aircraft. 

Turbulence  
in the air 

iNTERVIew

Micheline Maynard, 
senior business correspondent at The New 
York Times

What are the major factors 
in the current crisis? 
First, overcapacity, followed  
by jet fuel prices and, to a lesser 
degree, competition. 

How are the airlines reacting  
to the crisis?
On one hand, they’re raising  
fares, but this strategy has  
its limits, since passengers  
may simply decide not to fly.  
On the other hand, they are taking 
measures to reduce costs,  
in particular retiring older,  
more fuel-hungry airplanes.  
In the United States, the first 
models to be withdrawn from 
service are the DC-9, MD-80  
and older 747s. 

How would you describe  
the outlook for the sector? 
The merger trend will continue. 
Delta and Northwest have already 
taken the step in the United States 
and others are exploring this 
possibility, especially US Airways, 
United and Continental. It’s highly 
likely that there will be more 
merger and acquisition proposals. 
Investors will have to provide  
the funds for these new 
transactions, but they will only  
do so if the Delta-Northwest 
merger proves to be a success.  
In Europe, Air France and 
Lufthansa in particular have 
launched acquisition initiatives,  
and we’ll be keeping a close watch 
on these projects.  

Mergers … if warranted 
by enhanced efficiency! 

French government 
aid for aircraft 
financing

Banks traditionally provide about 
40% of the financing for an aircraft 
purchase, which means that the 
current credit crisis threatens the 
civil aviation industry. If airlines 
have to cancel orders because they 
can’t find financing, aircraft 
manufacturers will have to lower 
their production rates, which will 
directly impact suppliers, whether 
major system manufacturers or 
smaller subcontractors.  
The French aerospace industry  
– in which Safran is a major player 
– alerted the government of this 
looming problem back in November 
2008. Realizing the potential 

impact, the French government 
announced at the end of January 
2009 that it would provide some  
5 billion euros in financing,  
in particular to help Airbus 
customers pay for their orders.  
These funds will be injected directly 
into the banks, so that they can 

continue to finance aircraft 
purchases by airlines. In the 
coming weeks, the French 
government decision could inspire 
identical measures by other 
countries with companies that are 
partners in Airbus, starting  
with Germany. 
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BUSINESS AVIATION. Well established in the business aircraft market, 
Safran Group companies are keeping pace with changes in this 
market while bolstering their own positions.  

NEW BIZJETS ON  
THE HORIZON

 A fter two good years for busi-
ness aircraft, a slowdown in 
orders is looming because of 
the global financial crisis. For 

the moment, however, this slowdown 
primarily concerns entry-level air-
craft. Historically, crises in this sec-
tor don’t last more than three or four 
years, with a drop in sales the first 
year, then a strong recovery as soon 
as companies once again report higher 
earnings. “The ‘concept buyers’* seem 
impervious to the crisis for now, and 

they are continuing to place orders for 
high-end bizjets,” observes Loïc Nico-
las, business jet marketing manager at 
Snecma (Safran Group).

The United States still accounts for 
half of the total sales volume in this 
sector, but in recent years demand has 
been driven by companies from Eu-
rope, now convinced of the benefits 
of having a bizjet, namely flexibility, 
speed, efficiency and discretion. “With 
a business jet,” continues Nicolas, 
“you go where you want, when you 

want, and without losing time at the 
airport!” 

These advantages are beginning to 
win over a new generation of clients 
from emerging countries, especially 
the so-called “BRIC” bloc, or Brazil, 
Russia, India and China. The opening 
of these new business aviation markets 
is benefiting the leading manufactur
ers, namely Cessna, Gulfstream, Haw-
ker Beechcraft, Bombardier, Embraer 
and Dassault Aviation. It’s also good 
news for Safran, since nearly all Group 

Safran companies equip three Cessna 
bizjets, including the Citation X.

situation seriously, but without undue 
panic. Orders in hand at Boeing and 
Airbus give each company four to five 
years of production work. 

Safran CEO Jean-Paul Herteman 
does not underestimate the difficul-
ties facing the air transport indus-
try, but he still believes the outlook 
is positive. “We know that we’re in 
growth businesses, and we are confi-
dent in the outlook for our markets. 
Few sectors have posted the same 
sort of growth over the last thirty 
years, and demand for air transport is  
still far from being saturated, espe-
cially in emerging countries.” Fur-
thermore, Safran can count on its 
cutting-edge technologies, an effi-
cient organization and solid market 
positions to help guarantee future 
success. ■ 

Lighter, greener 
and less fuel-
hungry airplanes

Airlines were hard hit in 2008 by 
skyrocketing oil prices and the air 
transport crisis and are implementing 
new practices to reduce fuel 
consumption and generate savings. 
The main measure taken by the 
industry is fleet reorganization. They 
have mothballed the oldest planes in 
their fleet and replaced them by more 
recent models. For instance, 
Northwest Airlines replaced its  
DC-10s by the Airbus A330, reducing 
fuel consumption by 38%, and 
replaced its DC-9s by the Airbus A319, 
for a 27% improvement in fuel burn. 
Airlines are eagerly awaiting the next 
generation of even more fuel-efficient 

airplanes and engines. Saving weight 
has also become a primary objective. 
At Northwest, for instance, shaving a 
few dozen kilos from each airplane will 
generate about $400,000 in annual 
savings across the fleet. In 
consequence, seats, serving carts and 
beverages have all gone on diets – 
even the amount of water stored in the 
toilets has been reduced. Engineers 
have also gone through the flight deck 
with a fine-tooth comb: some airlines 
even want captain and co-pilot to share 
a single set of flight manuals, which 
would save about 7.5 kilos. Outside the 
aircraft, keeping engines clean also 
helps reduce fuel consumption by 
cutting drag. Southwest cleans their 
engines daily, resulting in estimated 
jet fuel savings of $1.6 million from 
April to June 2008. 
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An avalanche of new models

The latest NBAA (National Business Aviation Association) industry trade show, 
held in Orlando, Florida last October, showcased a multitude of new aircraft 
projects. Like the auto industry, the main trend seems to be renewing the 
range via the introduction of models offering greater comfort and higher 
performance.  
	 Cessna, traditionally focused on entry-level and mid-range products, will enter 
the super-midsize class with its new Colombus. Market leader Gulfstream,  
a high-end player, has launched the Gulfstream 650, claimed to be the largest, 
most prestigious business jet ever made. It will be joined by the Gulfstream 
250, another super-midsize model, which will be built in Israel.  
Learjet, a subsidiary of the Bombardier group of Canada, will round out its 
range, already considered the largest in the market, with the Learjet 85. 
Embraer, the Brazilian newcomer, already has four development projects 
under way, namely the Phenom 100 and 300 and the Legacy 450 and 500. The 
battle for supremacy in the business aviation market has only begun… 

K MORE
www.safran-group.com, Aircraft Applications
www.le-webmag.com, Civil Aviation 

companies work with these manufac-
turers. 

A new engine from Snecma 
Safran’s latest ace in the hole for this 
booming market is made by Snecma, and 
is called “Silvercrest”. This new engine 
family is designed for super-midsize and 
large business jets, characterized by wide 
cabins and long range. “These engines 
are rated at 9,500 to 12,000 pounds 
of thrust, and will offer a significant 
improvement over the current 
generation in terms of performance, 
fuel consumption, environmental-
friendliness and reliability,” says 
Laurence Finet, Silvercrest program 
director at Snecma. In fact, the core 
demonstrator was successfully ground-
tested in early 2008. 

Fellow Group company Microturbo 

is also working on tomorrow’s bizjet 
programs. For example, it has developed 
a new auxiliary power unit (APU) 
purpose-designed for business aircraft, 
the e-APU. This new APU develops 15 
to 90 kWe of electrical power, enabling 

it to feed tomorrow’s increasingly power-
hungry business jets. 

Contracts for Safran
Virtually all Safran companies can supply 
systems or equipment for business aircraft. 
Most recently, Messier-Bugatti was selected 
by Bombardier to provide all of its landing 
and braking systems for the company’s lat
est Learjet 85 business jet. Aircelle will 
provide the nacelles and thrust reversers 
for this aircraft. Labinal, the world leader 
in aircraft wiring, was selected by Em-
braer for its new Phenom 100, and it won 
Hawker Beechcraft’s Gold Supplier and 
Supplier of the Year awards. 

No matter what products are involved 
– from landing gear and brakes to wiring 
and avionics, to filtration and ventilation 
systems – Safran is seeking to establish 
a position as a tier 1 systems integrator, 

capable of offering turnkey package so-
lutions to its customers (see article on 
page 32). ■

* Concept buyers: new buyers who are primarily 
interested in the image projected by an aircraft, 
rather than how well the aircraft’s performance 
matches their needs. 

Facts & Figures
• 15,000 business aircraft now  
in service worldwide. 14,000 new 
bizjets should be delivered in the 
next ten years, in a market worth 
some $250 billion. 

• $60 million: the price of the 
largest business jets, more than a 
regional jet, and very close to the 
price of a small commercial jet. 

Interior of the Dassault Falcon 2000EX, a bizjet 
with products from five Safran companies.

All wiring on the brand-new Embraer Phenom 100 is by Labinal.Snecma’s planned Silvercrest engine.
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 In August 2008, the shriek of the 
Rafale’s M88 jet engines could be 
heard in the Nevada skies for the first 
time. France’s new-generation fighters 

were headed for Nellis Air Force Base 
to take part in the legendary Red Flag 
exercise for two full weeks. Since 1975, 
American and allied pilots have been 
flying simulated missions against enemy 
aircraft and air defenses at this site, under 
very realistic conditions. 

The deployment of a Rafale Red Flag 
team had been planned for a year and 
a half, and was intended to meet two 
main goals: ensure French air force 
interoperability with allies, and confirm 
the aircraft’s performance in a full-scale 
exercise. The Rafale wasn’t the only guest 
of course. It would be flying alongside 
South Korean F-15Ks and Indian Sukhoi  
Su-30MKIs, as well as the usual Ameri-
can contenders. 

Once the four twin-seat Rafales and 14 
pilots from Squadron 1/7 “Provence”, Air 
Base 113, arrived in Arizona, they had a 
very busy schedule with at least two miss
ions a day, including one at night. While 
the American aircraft were generally 
tasked with jamming and destruction of 
enemy radars, the Rafale, an exemplary 
multirole fighter, was assigned to ground 
strike and air defense missions. 

Cutting-edge electronics 
Operating in an environment dense 
with simulated anti-aircraft threats, the 
Rafale’s advanced electronic systems 
nonetheless gave pilots a clear view of the 
tactical situation and facilitated actions. 
“Sensor fusion is an extraordinary con-
cept, and very successful,” enthuses Lieu-
tenant-Colonel Fabrice Grandclaudon, 
squadron commander. “There were never 
any discrepancies between the various 
sensors and datalink systems, namely 
the frontal sector optronics, or FSO [a 
search & track system], the Spectra elec-
tronic warfare and self-protection system 
and the Link-16 datalink.” The Rafale’s 
swing-role design allows this aircraft to 
carry out several missions in a single sor-
tie – something offered by only the most 
advanced aircraft flying for NATO. 

Participants were very impressed by 
the accuracy of the Rafale’s sensors and 
weapons. It carries the Sagem AASM, 
nicknamed the “magic weapon” by the 
Americans, a modular air-to-ground 
weapon developed and produced by 
Safran Group company Sagem. The 
Rafale can handle six different targets 
simultaneously. Furthermore, the Link-
16 datalink network enables two aircraft 
to exchange firing plans in the air, so 
that the best-placed one can lead the 

DEFENSE. For the last 30 years, the Red 
Flag exercise in the United States has 
allowed allied air forces to carry out 
simulated combat missions under 
virtually real conditions. Four French air 
force Rafale fighters took part in the 
2008 exercise. 

Red Flag:  
the Rafale  
in action

VIEWPOINT

General Bernard Foron,
air force advisor, Sagem
 

“AASM, the French acronym for modular air-to-ground weapon, is basically two 
kits fitted to a conventional bomb. The solid range augmentation kit is mounted 
in the back and allows the weapon to reach targets over 50 kilometers away. The 
second is a guidance kit, available in three different versions. All are based on an 
inertial reference unit coupled with a GPS receiver, to which are added either an 
infrared imager or a laser detector. 

The AASM can therefore cover a wide range of operational requirements, 
while reducing integration costs, since these are identical for the three versions. 
It offers strike accuracy down to one meter, day or night and under any weather 
conditions. The AASM can be fired from very low or very high altitudes, at a 
depression angle of more than 90° in relation to the target. The only weapon of 
its kind, the AASM has been successfully used by French forces in Afghanistan.”

AASM, two kits for a 
single unprecedented 
weapon

General Jean-Pierre Martin, 
commander of the combat air force

“The French pilots at Red Flag 
were flying an aircraft that 
was fully the equal of their 
counterparts from the U.S., 
South Korea and India.”  

attack. The SLPRM mission planning 
and post-flight analysis system records 
all possible mission scenarios on the 
ground. If one Rafale doesn’t hit its tar-
get, another can take over and complete 
the mission. Also developed by Sagem, 

the SLPRM supports planning for a wide 
range of missions, along with post-flight 
analysis of all information recorded dur-
ing the flight. 

Aerial advantage
Sagem also supplies the infrared seek-
ers for the Mica IR air-to-air missiles, 
which allowed the French fighters to 
successfully complete their missions. 
The FSO infrared detection function 
really comes into its own during aerial 
combat, giving Rafale pilots a clear 
advantage. Sagem also developed and 
produces the inertial navigation system 
for the Rafale, as well as for India’s Suk-
hoi Su-30MKIs. 

A dozen Safran Group companies 
contribute to the Rafale, led by Snecma 
as supplier of its twin M88 engines. 
These high-performance military tur-
bofans performed admirably in the sum-
mer heat of the Nevada desert, reaching 
113°F in the shade (45°C), as did land-
ing gear and brakes by Messier-Dowty 
and Messier-Bugatti, respectively. ■

K more
All Safran companies contributing to the 
Rafale are listed on the Group’s website 
(www.safran-group.com), in the “Aircraft 
Applications” section.

At the top of the photo is a Mica missile, which uses a Sagem infrared seeker. In the background is an American EA-6B Prowler.
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W ith a population of 27.5 
million, Malaysia is a 
major economic and polit-
ical partner in Southeast 

Asia. This region offers a qualified 
labor force and logged growth of about 
5.5% in 2008, with a trade surplus of 
$36.7 billion in 2006. According to 
Fabrice Godeau, Snecma’s (Safran 
Group) marketing manager for South-
east Asia, Malaysia is also “a country 
that stands out because of its stability.” 
Safran already sells aircraft engines 
and security systems in this market, 
and should considerably expand its 
presence in the coming years, due to 
excellent prospects in both civil and 
military markets. 

From aircraft engines to 
submarine periscopes
Snecma has already delivered about 
one hundred CFM56 engines to the 
country’s two major airlines, Malaysia 
Airlines and Air Asia. “Malaysia Air-
lines is also an Airbus A380 customer, 
and recently ordered 35 Boeing 737-800 
twinjets powered by the CFM56,” adds 
Godeau. “In fact, Malaysia Airlines is 
already the largest Boeing 737-400 cus-
tomer in Southeast Asia, with a fleet of 
fifty. Air Asia has ordered 175 Airbus 
A320s, all powered by the CFM56-
5B. Furthermore, the country’s armed 
forces are keeping a close eye on the 
upcoming launch of the European mili-
tary cargo plane, the A400M.”

Fellow Group company Sagem Sécu-
rité (Safran Group) is also well estab-
lished in Malaysia, through its biomet-
ric systems. “We have two big customer, 
the royal police and the government,” 
notes Laurent Castelain, regional 

dEvelopment. Malaysia is a very dynamic market in the heart 
of Southeast Asia, with a booming economy that offers significant 
development opportunities for all Safran Group companies. 

Malaysia, an unknown 
market

manager for operations and programs. 
Sagem Sécurité has already installed 
one of its automated fingerprint iden-
tification systems (AFIS), used to cre-
ate a centralized biometric database of 
the country’s inhabitants. This system 
paves the way for both biometric pass-
ports and multi-application biometric 
identity cards (driver licenses, social 
security cards, etc.). Furthermore, 

this type of ID card would support the 
electronic management of government 
forms. 

In the defense sector, Sagem (Saf-
ran Group) already provides fire con-
trol systems, inertial navigation sys-
tems for the Su-30MKM fighters, and 
battle management systems (BMS) for 
the PT-91 battle tanks acquired from 
Poland. It also supplies the periscopes 

for Malaysia’s two Scorpène class attack 
submarines.

Regional jet requirement
Malaysia should be a very fertile field 

of development for Safran over the next 
few years. For example, the country has 
indicated its interest in the AASM, a 
precision guided weapon that is already 
deployed by French Rafale fighters, and 
could be carried by Malaysia’s Sukhoi 
Su-30MKM fighters as well. In Septem-
ber 2006, Sagem presented its Felin inte-
grated equipment suite to the country’s 
military authorities, and this should help 
them define their specific requirement 
for a soldier modernization program.

The Southeast Asia regional aircraft 
market is also growing, with an esti-
mated sales potential of 200 aircraft over 
the next 20 years. This could well open 
doors for the new Sukhoi Superjet 100, 
a program in which Safran is a major 
partner. ■

The Petronas Twin Towers in Kuala 
Lumpur, symbol of Malaysia’s  
prosperity and modernity.

interVIEW

Marc Barety,
French ambassador to Malaysia

A balanced partnership  
with France

How would you describe  
French-Malaysian relations? 
France and Malaysia have enjoyed 
a close relationship since  
the Federation of Malaya became 
an independent country in 1957. 
It is France’s second leading 
trade partner in Southeast Asia, 
reaching more than 3 billion euros 
annually, with trade between  
the two countries relatively 
balanced. Some 180 French 
companies operate in Malaysia, 
which is a member of the 
Association of South-East  
Asian Nations (ASEAN).  
France welcomed 500 Malaysian 

students in 2007, twice  
as many as in 2002. 

What are the other ties between 
these two countries? 
Relations are not only economic, 
but also industrial and political, 
and characterized by strong 
mutual trust. Malaysia is an 
industrial partner, with whom we 
develop products and capitalize on 
markets, especially in electronics, 
transport and defense. For the 
latter, we enjoy a very fruitful 
dialogue, with weapons contracts 
including partnership and joint 
development agreements. In other 

words, Malaysia is a major French 
partner in the region and on  
the international stage. 

What does the future hold  
in store? 
The future relationship between 
our two countries should be just 
as positive, since it is based on 
very solid foundations. Various 
factors lead me to think that 
our relations will continue to 
develop. For example, aviation 
is already a growth sector, since 
Malaysia Airlines and Air Asia are 
major Airbus customers, and are 
enjoying fast-paced growth.

Sagem  provides the periscope/sensor systems 
(attack, tracking, radar) on Malaysia’s two 
Scorpène class submarines. 
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Markets

A basic new underlying trend 
is taking shape in the air-
craft industry, but it will 
only come into its own when 

Airbus and Boeing replace their cur-
rent single-aisle jets towards 2015 or 
2020. Olivier Andries, senior vice 
president for strategy and develop-
ment at Safran, explains: “Aircraft 
manufacturers today want to use a 
smaller number of suppliers, giving 
them responsibility for the design and 
production of larger equipment pack
ages, so they can focus more fully on 
their core business of aircraft design 
and integration.”

This trend has already gotten under 
way at Airbus. While the recently 
introduced A380 jumbo-jet was 
divided into about 150 work pack-
ages, the upcoming A350XWB aims 
to reduce this to 70, and the post-
A320 generation will reduce this fig-
ure even further. 

Giving suppliers a 
greater role
The aircraft industry was still rela-

SOLUTION. To meet aircraft manufacturers’ evolving requirements, 
Safran Group companies Messier-Dowty and Messier-Bugatti are 
teaming up on joint work packages that combine landing and 
braking systems. 

Towards integrated 
landing systems

tively fragmented until recently, but 
the trend towards consolidation has 
made suppliers more mature. They 
are now capable of developing more 
complete, more complex systems and 
proposing real improvements. Air-
craft manufacturers have therefore 
sought to reduce the number of work 
packages that go into their aircraft, 
not only at Airbus and Boeing, but 
also at Bombardier, Dassault, Embraer 
and COMAC (Commercial Aircraft 
Corporation of China). 

There are a host of advantages for 
manufacturers in this approach. By 
assigning larger, more unified pack
ages to a smaller group of suppliers, 
they have to deal with fewer inter-
faces. “This arrangement also gives 
suppliers greater leeway in proposing 
improvements at system level, instead 
of for single components,” notes Paul 
Kremer, head of future programs at 
Messier-Bugatti and Messier-Dowty. 
“And it means that the two parties 
are in contact much earlier in the 
process, at a point when system archi-
tectures have yet to be frozen, so that 

The Airbus A320 is fitted with Messier-Bugatti wheels and carbon brakes, as well as the braking, steering and landing gear extension/retraction systems, 
plus the brake temperature/tire pressure monitoring systems.  Messier-Dowty supplies all landing gear for this plane. On tomorrow’s aircraft, the landing 
and braking systems will be integrated in a single work package – to be supplied by Safran!

3

it’s easier to incorporate upgrades.”
The Air Transport Association 

(ATA – trade association of the larg
est North American airlines) has 
identified about forty unified work 
packages on a typical aircraft. They 
are all identified by the abbrevia-
tion ATA plus a chapter number: for 
example, ATA27 for f light controls, 
or ATA24 for the electrical system. 

Work package by Safran
The landing system (ATA32) is a 
prime focus in the trend towards 
fewer work packages. Safran is a 
world leader in this area through 
two companies: Messier-Bugatti for 
wheels, brakes and control systems, 
and Messier-Dowty, for landing gear 
and structures. Historically, the land
ing system was divided into five or 
six separate packages, but these have 
been consolidated in recent years. On 
the Airbus A350XWB for instance, 
Airbus chose the team of Messier-
Bugatti and Messier-Dowty to handle 
a large part of the ATA32 work. And 
on the new Airbus A400M military 

INTEGRATED LANDING SYSTEM
1. Landing gear extension/retraction system
2. Main and nose landing gear
3. Carbon and electric brakes
4. Wheel and landing gear monitoring
5. Work package advantages: efficiency, 
economy and integration

1 2 4 5
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