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Dear reader,
In the past few months, Liebherr-Aerospace has achieved
a wide range of outstanding successes: Several strategic
projects that our teams had been working on for years have
materialized in this period. These include the award of a
contract for a major flight control and actuation package on
the 777X program by Boeing, and the foundation of a joint
venture with Rolls-Royce for the power gearbox of their new
UltraFan™ engine. And, these are only two examples from
a long list of new contracts that we have concluded with air
framer and operator customers that are detailed in this magazine. This recognition of our excellence in technologies, in
manufacturing and in service honors our teams worldwide.

This magazine also illustrates new, exciting technologies,
such as the electro-hydraulic actuator for landing gear
systems, which has contributed considerably to the progress of the More Electric Aircraft, and our new generation of
systems and components for the helicopter industry.

We are convinced that our achievements are the result of
not only our know-how and hard work, but also our determination to invest. Investment is not merely a buzz word for
us, but it is something we are fully committed to. As Prof.
Mirko Hornung from the German Research Institute “Bauhaus Luftfahrt” says in an enlightening interview: our world
of aerospace is changing very quickly. Tomorrow’s aircraft
will be several miles ahead of today’s machines in terms of
speed, noise emissions and environmental friendliness. We
are proud to say that the technologies, which will enable this
tremendous progress, are being developed right now by our
teams in Liebherr’s centers of excellence worldwide.

We would like to thank the entire team of Liebherr-Aerospace
who have once again proven their outstanding commitment and expertise and whose hard work make such great
success possible.
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Shaping the future also means consolidating the present
strength of the aerospace industry: we have contributed
to the development of our customers’ new aircraft and
supported them in achieving such key milestones as the
certification of the Bombardier CSeries and, the roll-out of
the Embraer E-Jet E2 and the COMAC C919.

We hope you will enjoy reading this year’s edition of our
magazine.

Best regards,

Nicolas Bonleux

Francis Carla

Josef Gropper

Heiko Lütjens

Managing Director and
Chief Sales Officer

Managing Director and
Chief Technology Officer
Air Management Systems

Managing Director and
Chief Operating Officer,
Production, Purchasing and
Asset Investments

Managing Director and
Chief Technical Officer, Flight Control
and Actuation Systems, Landing Gear
Systems and Hydraulics
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Impressions
Precision is absolutely paramount – when deburring, for the final electrochemical polish, in acoustic tests or for monitoring measurements in
the mμ range on large components. Liebherr-Aerospace has the right
cutting-edge technologies for every production and test procedure and
can thus ensure that all the aviation systems and components that it
develops, produces and supports work precisely and reliably.

Jumping Sparks for High Precision
Liebherr-Aerospace Lindenberg GmbH uses electrical
discharge machining to process highly complex
hydraulic components. With this method, a sequence
of electrical voltages generates sparks that erode
the conductive material of the workpiece (anode) by
way of the processing tool (cathode). Both poles are
connected by an electrolyte solution through which
the electric charge flows and the eroded material is
removed. By the machine’s configured parameters,
an ideal spark gap of 0.003 to 0.007 mm is realized.
The narrower the gap over which the spark jumps, the
more accurate the result. This method can therefore
also be applied to produce tolerances in the range of
0.001 mm when complex geometries are involved. By
comparison, a human hair is 0.05 to 0.07 mm thick.

Deburring by Hand to
the Tenth of a Millimeter
With a carbide-coated burr, an employee
works within a tenth of a millimeter to
realize the final tip and leading edge
chamfer on a bevel gear of a gearbox
for a helicopter. A magnifying glass
and special LED light provide for good
visibility during this manual work step.
It would only take one slip to render
the valuable component worthless.
The show of flying sparks is the result
of the very high machining speed of
100,000 rpm, combined with the steel
and carbide surfaces processed.

Acoustic Analyzing in
Anechoic Chamber
An air conditioning unit of a regional jet
is being prepared for an acoustic test in
the anechoic chamber of Liebherr-Aerospace Toulouse SAS (France). Measuring 7.5 m in length, 7.5 m in width
and 8 m in height, this chamber is
unique throughout Europe and enables Liebherr to measure the noise
emissions of the components used in
its air management systems under real
conditions. The goal of the testing is to
minimize noise levels to further improve
comfort on board.

A Heavyweight for
Delicate Measurements
Tipping the scales at over 19 tons,
the new measuring machine for large
components, which has been used at
Liebherr-Aerospace Lindenberg GmbH
since February 2016, is a heavyweight
in the truest sense of the word. The machine is installed on its own foundation
to dampen the vibrations caused by
the surrounding production machines.
This is essential when measurements
are taken in the micrometer range and
the actual dimensions are compared
against the target requirements automatically. With a measuring volume of
3 m in the X-axis, 6 m in the Y-axis and
2 m in the Z-axis, the new machine can
measure all components up to ten tons
in house, including the landing gear leg
shown here.

© Embraer

Milestones
The Future Has Begun
In the aviation industry, all signs are indicating growth: Today, around 18,000 aircraft fly all over the world, and
in 20 years, this number will have at least doubled. The fleets need to be constantly renewed and technologies
for the next generation of aircraft have to be developed today. This increases the demands made on both
manufacturers and suppliers. As a technology innovator and equipment supplier to many aircraft manufacturers,
Liebherr-Aerospace makes sure that it is always one step ahead, through intelligent capacity expansions and
specifically targeted investments in research, development and production.
Growing from its own resources and through its innovative
strength has been Liebherr-Aerospace's philosophy for
success for over 55 years: the company that started in
the little South German town of Lindenberg as a maintenance and repair facility with around 250 employees
has developed over recent decades, through intelligent
strategic decisions and considered growth, into one of
the world's leading system suppliers – and thus charted its own remarkable aviation history. Today, Liebherr-
Aerospace is a global player with 15 locations throughout the world: In production plants and service centers in
Germany, France, Brazil, Russia, the USA, Canada, China,
Singapore and the United Arab Emirates, around 4,900
employees develop and maintain flight controls, landing gears, air conditioning systems, gears and electronic
In the 1960s: Assembly of actuators in Lindenberg
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components. Not many other suppliers number as many
aircraft manufacturers all over the world among their
customers and are involved in as many different programs.
The company has already set its course for the future.
More space and increased capacities
Under the name “Factory 2020”, Lindenberg is currently
undertaking its most extensive expansion and restructuring of a site in its history. New halls will provide the capacities to meet the increasing demand for landing gears, flight
controls and gears and gearboxes. Space is also being
created for the manufacture of the A350-1000 nose landing gear, the largest landing gear system to be produced
by Liebherr-Aerospace to date. In addition, LiebherrAerospace is building a new test center specially for the
systems in the Boeing 777X program. In parallel, Toulouse
and Campsas, the French development and manufacturing
sites for air management systems, are growing, as is the
global service network: The US service facility in Saline,
Michigan, for example, has already been extended for the
fifth time since it was established in 1991 – from its original
area of 1,300 m² to its present 16,000 m². In the past two
years, two completely new service establishments were set
up in Dubai (UAE) and Shanghai (China). Every year, around
70 million euros are invested in the expansion of sites and
capacities.

On the Brazilian site in Guaratinguetá, Brazil, Liebherr produces for
example valves for air management systems.

Close collaboration for efficiency and synergies
Alongside structural measures which create space and
capacities for production ramp-ups, efficient development
strategies and processes in particular ensure quality, reliability and long-standing customer relationships. “We stay
in close contact with the aircraft manufacturers' technology
specialists in order to be involved in the development process as early as possible”, says Nicolas Bonleux, Managing

“Factory 2020”: The site in Lindenberg is expanding.
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the supply chain and the question of how suppliers can be
supported to ensure that they keep up and can grow with
the company. “Because we, as a Tier 1 supplier in the aircraft manufacturers' delivery chain, bear the responsibility
and carefully build up our own suppliers. We have made
sure, for example, that our partners in India and Poland
have been able to expand and optimize their manufacturing
skills”, says Josef Gropper, Managing Director and COO,
Liebherr-Aerospace & Transportation SAS.

Director and Chief Sales Officer, Liebherr-Aerospace &
Transportation SAS. In addition, customers benefit from
the expertise of other divisions within the Liebherr Group
and from the synergies that are made possible as a result. Valuable know-how provided by Liebherr-Elektronik
GmbH, for example, can be integrated into the development of electrical systems for aircraft. Liebherr-Verzahntechnik GmbH, in turn, provides production machines that
are specially designed for the ultra-precise manufacture
of gears. Another crucial factor for Liebherr-Aerospace is

Setting the pace in the innovation process
Liebherr-Aerospace has come up with many innovations
and set new trends since it was established in 1960. Its
integrated fully fly-by-wire flight control system for the
SuperJet 100, for example, was actually a world premiere.
The development cycles are comparatively short today: In the 15 years that pass from one aircraft generation to the next, new technologies have to be created and
matured to the point when they can be reliably go into
series production: “We see ourselves as setting the pace
when it comes to the development and realization of systems and components for the aircraft of the future”, says
Heiko Lütjens, Managing Director and CTO, LiebherrAerospace & Transportation SAS. He adds: “Our investments

On the French site in Toulouse, Liebherr-Aerospace is developing the air conditioning system of the future.
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Highest precision: Employees adjusting intersection holes in flight
control components.

in research and development are way above the industry's
average and allow us to play a major role in developing
the technologies of tomorrow”. Among other things,
Liebherr-Aerospace has made a decisive contribution towards developing electrical systems for the next generation
of aircraft, known as the “More Electric Aircraft”: The company has already developed, for example, electro-hydraulic
actuators for landing gear systems, and is working on solutions for e-taxiing, an alternative to taxiing that is lower in
CO2 and noise emissions.

International cooperation also opens the doors to new
markets for Liebherr-Aerospace. The joint venture Liebherr
LAMC Aviation (Changsha) Co., Ltd., for example, which
the system supplier established with the Chinese AVIC
subsidiary Landing Gear Advanced Manufacturing Co.
(LAMC), was recently granted approval under the standard AS9100C, and thus given the go-ahead for the series
manufacture of landing gear system components for the
Chinese aircraft industry. This is just one of many milestones marking Liebherr-Aerospace's pathway into a
successful future.

Progress through cooperation
Electro-mechanical actuators for flight controls, the use
of new, lightweight materials such as carbon or concepts
that make aircraft easier to maintain – it is one of LiebherrAerospace's basic principles to develop innovations itself
or in cooperation with partners or customers. In the joint
venture Aerospace Transmission Technologies GmbH,
founded in 2015, for example, Liebherr shares expertise with Rolls-Royce in order to develop manufacturing
capability and capacity for the power gearbox for the new
Rolls-Royce UltraFan™ engine design. In the face of the
enormous challenges that confront companies in terms
of CO2 reduction or flight safety, cooperations within the
industry will be even more important in the future. “After
‘Clean Sky 1’, we are now also jointly involved with 13 companies and research institutes in ‘Clean Sky 2’ – an investment in the future that will definitely be worth while”, says
Francis Carla, Managing Director and CTO, Liebherr-Aerospace & Transportation SAS, confidently. “Within this initiative, we have already achieved crucial results, for example,
in the development of an electric air conditioning system.”
Lower CO₂ and noise emissions with e-taxiing
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A Major Milestone for Liebherr:
The Orders for the Boeing 777X
The Boeing 777X will be the world's largest aircraft with two engines. Its eye-catching features include the
wing tips, which are folded upward after landing by means of a powerful folding wing tip actuation system.
Liebherr-Aerospace was selected by Boeing, the US aircraft manufacturer, to develop the fold subsystem. The
technical solution is a world first in commercial aviation.

The components for folding wing tip
actuation system for the 777X will
be supplied by Liebherr-Aerospace
Lindenberg GmbH, Liebherr's competence center for flight controls and
landing gear systems. In December
2014, Boeing Commercial Airplanes
selected the company to supply the
fold subsystem, the latch pin actuator and the secondary lock actuator. The contract to develop and
manufacture these components and
to service them throughout their life
cycle is a great success for LiebherrAerospace.

First folding wing tip actuation system in civil aviation
The new aircraft program from Boeing Commercial Airplanes, the 777X, is to be much more fuel-efficient than
the current generation of aircraft. To achieve this goal,
Boeing has opted for a longer wing design with a span of
71.8 meters. The aerodynamics of the wing combined with
new energy-saving engines will considerably reduce kerosene consumption and will help airline companies not only
to save fuel but also to reduce other costs such as airport
charges. The folding wing tips reduce the wingspan from
71.8 m to 64.8 m on each side, allowing the 777X to use
standard gates at the airports, like all other aircraft, without any additional costs for the airline. Before the aircraft
takes off, the wing tips are once again folded out into the
horizontal position.
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Follow-on contracts for the 777X
During the development phase for
the first prototypes for the fold sub© Boeing
system, Liebherr-Aerospace was able
to announce another success, when
Boeing awarded the next contract for
the 777X: Liebherr-Aerospace will also be supplying and
servicing the power drive unit and the hydraulic motor for
the leading edge actuation system
And in addition: because of the company’s extensive experience in high-lift systems and especially in geared rotary
actuators for long-range commercial aircraft, LiebherrAerospace will not only design, manufacture and service
the leading edge actuators, but also produce the trailing
edge actuators. These actuators are among the largest
ever installed in a passenger aircraft. Boeing is responsible
for their design and development. The aircraft manufacturer
is supported in this by Liebherr-Aerospace from its office
in Seattle, Washington (USA), and its facility in Lindenberg
(Germany).

Milestones

Boeing also decided to award the contract to LiebherrAerospace for the construction of an iron wing test rig for
the 777X’s high-lift system and mini test rigs for secondary
flight controls. These test rigs will be built at the company’s
test center for flight controls in Lindenberg. The iron wing
test rig will be installed there, whereas the mini rigs will be
delivered to Boeing’s site in Everett, Washington (USA).
First milestone reached
Work is proceeding apace in order to deliver all the components on time to the highest quality standards. “LiebherrAerospace has been developing and manufacturing actuators for various aircraft types for more than four decades.
We know how these systems work, and make use of all our
experience to create innovative developments such as the
folding wing tip actuation system”, explains Wolfgang Süß,
Program Manager Folding Wing Tip System at LiebherrAerospace Lindenberg GmbH. “We build prototypes at a
very early stage and subject these to extensive tests. In this
way, we can ensure that our systems work perfectly when
they are produced in series.”

On its way to producing the powerful folding wing tip actuation system for the 777X, Liebherr-Aerospace reached the
first milestone in March this year: The first proof of concept
prototypes were delivered to Boeing on time. This illustrates
the substantial progress that has been jointly accomplished
by Boeing’s and Liebherr’s engineering team in the design
and development. The parts will be used on a prototype
test rig at Boeing, with testing planned to begin mid-year.
The preparation works for the iron wing test rig and the test
rig for the power drive unit of the high-lift system are also
proceeding according to plan: Liebherr-Aerospace is expanding the capacities of its test center in Lindenberg and
the intention is that the new, planned 1,440 m² test building
will be completed and ready to move in this summer.

© Boeing
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Rolls-Royce and Liebherr-Aerospace:
Joint Venture for Power Gearbox
An integral part of the new UltraFan™ engine design is the power gearbox. It enables the engine to deliver
a power equivalent to the horsepower of 500 family cars. In order to develop manufacturing capability and
capacity for the power gearbox, Rolls-Royce and Liebherr-Aerospace are combining their innovative strength
and expertise in a joint venture.

Other advantages will include reduced NOX emissions and a
far smaller noise footprint.

UltraFan™ is the name of Rolls-Royce's impressive engine
of the future. With its market launch planned for 2025, it will
combine outstanding performance and consumption in a
way that has never been seen before in the aviation world.
The renowned British engine manufacturer is aiming with the
UltraFan™ to lower fuel consumption by 25 percent compared with the first generation of its Trent engines. This will
provide considerable savings on operating costs for airlines.

In order to develop manufacturing technologies for the power
gear drive train components, Rolls-Royce and Liebherr-Aerospace founded the 50:50 joint venture “Aerospace Transmission Technologies GmbH” based in Friedrichshafen on
Lake Constance (Germany). It is co-led by two Managing
Directors, Heike Liebe from Liebherr-Aerospace and Dr. Rob
Harvey from Rolls-Royce.
A perfect combination of expertise
The areas of expertise of the two joint venture partners complement each other perfectly. Rolls-Royce, one of the world's
leading manufacturers of engines, is very experienced in the
use of reduction power gearboxes and has used them in

Liebherr brings a wide range of expertise and high-precision manufacturing skills to the joint venture.
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Successful collaboration: Employees at Aerospace Transmission Technologies GmbH and their Managing Directors Dr. Rob Harvey and Heike Liebe
(front row, third and second from right)

thousands of engines. The British corporation is therefore
leading the design definition and design integration of the
power gearbox, as well as the testing activities.
Liebherr brings to the joint venture its unmatched production engineering expertise. This includes the know-how held
by Liebherr-Aerospace Lindenberg GmbH, whose plant in
Friedrichshafen is the competence center for the high-precision manufacture of gear components. Specialist knowledge
is also being contributed by Liebherr-Components Biberach
GmbH. Its site in Biberach an der Riss (Germany) develops
and produces planetary gears and other components for
cranes, earth-moving machines, dockyard and deck cranes
made by Liebherr as well as for wind power plants. Each year,
the factory supplies 36,000 gears and cable winches alone.
In addition, the joint venture will profit from the experience
of Liebherr-Verzahntechnik GmbH in Kempten (Germany),
where gear cutting machines and tools for the manufacture
of gear systems have been developed and produced for
decades. This special combination of expertise in aviation,
gear production and machine tools is enabling Liebherr to

focus its production technology most effectively on the new
power gearbox.
Sophisticated refinement
The partners are facing a few years of work yet until the
power gearbox takes its first flight as part of an UltraFanTM
engine, but Liebherr has already supplied Rolls-Royce with
an initial gear component for test purposes. The engineers at
Aerospace Transmission Technologies GmbH are currently
taking over the product planning and the technical documentation from Liebherr. In parallel, Rolls-Royce is building a new
test center for power gearboxes at its site in Dahlewitz to
the south of Berlin (Germany), which is to be finished later in
2016. With Liebherr-Aerospace’s involvement in this exciting
new engine demonstrator program, the company is treading
on new ground and expanding its field of activity.

Aerospace 2016
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Latest News from the A350 XWB Program:
Production Ramp-up and First Nose Landing
Gear Delivery for the A350-1000
It is the largest landing gear ever to have been developed and produced in Lindenberg: the nose landing gear for
the Airbus A350 XWB. The challenge for Liebherr-Aerospace Lindenberg GmbH in the production ramp-up, which
has now started, was just as large. This is also one of the reasons for the phased expansion of the site in Lindenberg, since the large landing gears need to be transported through its manufacturing and assembly processes.
With the successful handover and entry into service of the A350-900 to the
first airlines by Airbus, Liebherr-Aerospace Lindenberg GmbH, which developed, supplied and services the nose
landing gears, has passed an important milestone. The larger version, the
A350-1000, is now also set to follow:
In February this year, Liebherr delivered
the first nose landing gear on time to
the final assembly line at Airbus in Toulouse (France) for installation in the aircraft. With a maximum take-off weight
of 308 tonnes, the A350-1000 is even
larger and heavier than the A350-900,
which meant that the landing gear had
to be set out differently. Liebherr was
able to incorporate the experience that
it had gained through the development
of the nose landing gear for the A350900 program into the system for the
A350-1000.
Intense preparatory phase
The manufacture of both versions of
the landing gear was preceded by a
phase of intense planning and development work, coordinated with Airbus
over several years. “In the development, we were treading completely
new ground in some areas. After all,
a landing gear of this size cannot easily be scaled up”, commented Bernd
Niklaus, Program Manager Development. The demands in terms of the
safety and function of the landing
gear are enormous: from compliance
with the specified maximum weight
through the processing of the particularly large individual parts through to
the many comprehensive tests. The
tests were not only aimed at checking
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the individual components, but were
also intended to verify whether the
prognosis calculated by the engineers
would happen as expected. These
included the strength test, when the
landing gear is loaded until it breaks,
which tests the maximum static load.
The fatigue test makes sure that the

landing gear can withstand the changing load situations at take-off and
landing for which it is designed. In the
drop test, the landing gear is dropped
from a height with rotating wheels
onto a plate to test the function of the
shock absorbers in various landing
scenarios. “Every phase is evaluated

Milestones

The A350, whose nose landing gear is produced in Lindenberg.

by slow-motion video and the landing
gear is then inspected”, says Bernd
Niklaus, describing the comprehensive test procedure.
Modifications along the way
The requirement for a “green landing gear” represents another crucially
new direction. In line with the REACH
requirements*, materials which have
been tried and tested over a long time
are gradually being replaced, in this
context, by alternative surfaces and
treatment processes. This also calls for
an extensive development time which
runs in parallel with production. This
means that delivery is by no means
synonymous with the completion of the
development phase. On the contrary:
Modifications are constantly being
made, whether this is due to modified
components, new overall conditions,
customer requests or ideas for process
optimization.

Steps precisely coordinated
With the A350-1000 and the production ramp-up for the A350-900, the
demands made on Development and
Manufacturing at Liebherr-Aerospace
in Lindenberg are on a par. Every step
must be precisely coordinated with the
next. “From purchasing through production and assembly to quality assurance and the coordination of many different suppliers worldwide, everything
has to go hand in hand”, says Joachim
Haas, Program Manager Development.
Alongside the nose landing gears,
Liebherr-Aerospace Lindenberg GmbH
also develops, supplies and services
further important components for the
A350-900 and A350-1000 programs:
the slat actuation system, the flap active differential gearbox as well as the
load sensing drive strut and the moving damper. The moving damper is a
hydraulic shock absorber that connects the flap actuation system to the
flaps. The load sensing drive strut is a

mechanical/electronic component. It
ensures that between the flap actuation
system and both flaps only loads occur
that do not exceed a certain limit.
The growing demand for the A350 provides a solid planning basis for Airbus
and Liebherr, but it also represents a
major challenge. The production machines at Liebherr-Aerospace are running at full capacity, and the expansion
of the infrastructure in Lindenberg is
proceeding apace. The first flight of the
A350-1000 version is planned before
the end of 2016. In addition, the team
at the Lindenberg site is supporting
both Airbus and the airlines according
to their requirements with maintenance
and customer service in the long term.
Liebherr-Aerospace Lindenberg GmbH
is thus not only responsible for development and production; it is also
on hand for customers with tailored
solutions and services throughout the
entire lifecycle of the aircraft.

*REACH stands for Registration, Evaluation, Authorisation and Restriction of Chemicals. The EU regulation came into force on June 1, 2007, and covers the registration, evaluation, authorization and restriction of chemicals. The REACH system is based on the principle of industry taking responsibility for itself. According to this,
within the European Union, only chemicals that have been registered beforehand can be placed on the market. Some substances, such as chromium or cadmium for
example, are excepted partly or completely.
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Programs and Contracts
Air Management Systems for Chinese
Helicopters
Liebherr-Aerospace is expanding its
presence in the Chinese market by
providing air management systems
for the new AC312C and AC312E
helicopter versions from Hafei-Harbin. Liebherr signed a contract with
the AVIC Group company in early
2016. This marks an important step
for Liebherr, as Hafei-Harbin is the
first Chinese helicopter manufacturer
to be supplied by Liebherr-Aerospace. Liebherr-Aerospace Toulouse
SAS in Toulouse (France) develops,
certifies, delivers and services the
air management systems that are

characterized by reliable and lightweight components.
The two modernized versions of the
AC312 series are members of the
4-ton class of helicopters offered
by Hafei-Harbin and are versatile enough to transport
passengers as well as cargo. With the C and E
versions, the long-established
company
that has been making
helicopters
since
1952 aims to solidify

The compressor is part of the cooling system developed by Liebherr-Aerospace.
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its position in the growing rotorcraft
market in China.

Programs and Contracts

COMAC Celebrates Roll-out of Its C919
On November 2, 2015 the Commercial Aircraft Corporation
of China (COMAC) presented its latest passenger aircraft –
the C919. The roll-out ceremony took place in COMAC's new
assembly and test center in Shanghai (China). Liebherr-Aerospace supplies the landing gear and complete air management system – central systems – for the 39 m long aircraft
which has space for up to 168 passengers. At the presentation, COMAC stated that 517 orders have already been
placed for the C919. After the successful completion of the
ground tests, the first flight is set to take place later this year.
Liebherr-Aerospace Lindenberg GmbH, Liebherr’s center of
excellence for flight controls and landing gear systems, had
been selected by COMAC to develop, manufacture, qualify,
certify and service the integrated landing gear system of the
new single-aisle aircraft family C919.
The company delivered the landing gear to COMAC’s C919
final assembly line in Shanghai, near Pudong International

Airport, and also supported the aircraft manufacturer with
the integration to the aircraft. For the development and production of the landing gear, Liebherr-Aerospace Lindenberg
GmbH had entered into a joint venture with Chinese AVIC
member Landing-gear Advanced Manufacturing Co., Ltd.
(LAMC), which is based in Changsha,Province of Hunan. The
joint venture is named Liebherr LAMC Aviation (Changsha)
Co., Ltd.
In addition to the landing gear system, Liebherr-Aerospace
supplies the complete integrated air management system
for the C919. This system is developed and manufactured
by Liebherr-Aerospace Toulouse SAS, Toulouse (France),
Liebherr’s center of excellence for air management systems.
The company has set up a co-operation with Nanjing Engineering Institute of Aircraft Systems (NEIAS) for the design
and production of some of the air management system’s
components.

© COMAC

In November 2015, Commercial Aircraft Cooperation of China (COMAC) presented the new passenger aircraft, the C919, in its new assembly and test center.
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Air Management, Slat Actuation and Flap Actuation
Systems for the E-Jet E2 Successfully Tested
At the beginning of the year, Liebherr-Aerospace delivered the air management system as well as the slat and flap
system for the E190-E2 jet on time to Embraer. In spring 2013, Liebherr-Aerospace Lindenberg GmbH (Germany)
had been awarded the contract for the high-lift system and Liebherr-Aerospace Toulouse SAS (France) the contract
for the complete air management system. Because of its tight schedule and high demands on reliability (maturity),
the E2 program is currently one of the most extensive programs running at Liebherr-Aerospace.

The roll-out of the E190-E2 on February
25, 2016 in São José dos Campos (Brazil)
was an important milestone for Embraer
in the development of the second generation of the commercial E-Jet family.
In mid-February 2016, Liebherr-Aerospace Lindenberg GmbH had already
presented all the certificates and test
results for the components and the
entire slat and flap system as required
for the Safety of Flight approval. A large
team has been working for three years
on the development and approval of
this full fly-by-wire high-lift system. Including the integrated controllers and
software, it consists of a large number
of components which have been tested
both individually and in the system as a
whole for their reliability and efficiency
in accordance with the technical and
official requirements and on the basis of Liebherr’s many years of experience. For the first time, the team in the
test center at Liebherr-Aerospace in

Satisfied with their achievements:
Liebherr-Aerospace Lindenberg Program
Managers Hüseyin Tas (left) and Davor Katalinic,
at the roll-out
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The roll-out of the E190-E2 was celebrated in São José dos Campos, Brazil, at the end of February 2016.

Lindenberg constructed the complete
wing as a test rig over the entire length
of 33.7 m on a 1:1 scale. “Alongside
the fly-by-wire technology, the overall
electro-mechanical system, the maintenance-optimized actuators, a new
slat-skew monitoring system and the
innovative contactless torque metering
during the flight tests are all particular
highlights”, reports Hüseyin Tas, who,
as Program Manager Development at
Liebherr-Aerospace in Lindenberg, is
responsible for this slat and flap system.
Certification is a comprehensive process which also includes the simulation
of all potential faults in order to test the
system's response. The Brazilian aviation authority ANAC and Embraer were
present at some of the tests.
In parallel with their colleagues in
Lindenberg, a multi-disciplinary team at
Liebherr-Aerospace Toulouse SAS also
worked successfully on the development of the complete air management
system which incorporates a wide range
of cutting-edge, particularly lightweight
electro-pneumatic and mechanical
components. “From the very beginning,

we paid particular attention to testing
and compliance with the reliability requirements for all components”, explains
Denys Kryvov, Program Manager at
Liebherr-Aerospace Toulouse. “For this,
numerous test stands were developed,
built at the test center at Liebherr-Aerospace in Toulouse and used intensely
over the past twelve months.”
After the safety of flight approval, the
Liebherr experts are supporting the
ground test phase at Embraer before
the first flight and preparing for the extensive certification campaign. The
components for four aircraft prototypes,
including the instruments necessary for
the flight tests, were delivered to Embraer at the end of 2015. The next steps
on E2 Program are the E190-E2 first
flight followed by further certification of
the systems until the planned entry into
service in 2018.
The E-Jet-E2 family comprises three
aircraft types in total, with space from
80 to 130 passengers. At the moment,
Embraer has already received 640 firm
orders and commitments.

Programs and Contracts

Bombardier CSeries CS100 Aircraft: Certification
of Landing Gear and Air Management Systems
In November 2015, Liebherr-Aerospace completed the certification for the landing gear system and the integrated
air management system of the Bombardier CSeries CS100* aircraft. Certification represents an important milestone for the development teams at Liebherr-Aerospace in Lindenberg (Germany) and Toulouse (France).
The landing gear system developed and manufactured at
the Lindenberg site comprises the nose and main landing
gear, actuators, associated control electronics and cockpit controls. “The system performed as expected during
the flight test phase”, said Ingmar Beyer, Program Manager
Development in Lindenberg.
The certification of the integrated air management system
from Toulouse – consisting of air conditioning, cabin pressure control, anti-ice and bleed air system – has also been
successfully completed. The planning, development and
production through to certification called for close cooperation between all partners along the value-added chain, who
supplied more than half of the components.
At the moment, preparations are ongoing in Lindenberg and
Toulouse for transferring the program from development to
series manufacture and maintenance. After more than seven
years of development work, certification – for both locations
– marks the achievement of a major goal on which the entire
development team worked with commitment and dedication.
Numerous qualification tests were carried out in order to

meet the stringent operational and safety requirements laid
down by the authorities and the customer. Close cooperation
was absolutely vital here. “Collaboration between Bombardier and Liebherr was based on absolute partnership, and
this team spirit played a major role in our success,” commented Olivier Ewangelista, Program Manager Development
in Toulouse.
In December 2015, Transport Canada (Canada’s Department
of Transportation) awarded type certification for Bombardier’s CS100 aircraft. Certification by the US and European
aviation authorities is expected in the coming weeks once
the agencies have completed their respective reviews. The
delivery of the first CS100 aircraft to launch operator, Swiss
International Air Lines (SWISS) is planned for the end of June
2016. In parallel, the certification program of the CS300 aircraft is progressing to plan. Transport Canada’s certification
for the CS300 aircraft is expected in the summer of 2016.

*Bombardier, CS100, CS300 and C Series are trademarks of Bombardier Inc. or its subsidiaries.

© Bombardier
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Technology
Triad for the Future:
Fast, Quiet, Environmentally Friendly
Professor Hornung, what are you
currently working on?
At Bauhaus Luftfahrt, we are concentrating on the long-term development
of aviation traffic. We are considering
what aviation might look like in 50 years
and beyond. For this, we need to consider many other factors at the same
time, such as how the mobility behavior
of various groups of people is changing
or how air traffic is developing in comparison with other modes of transport.
This will allow us to draw conclusions
as to how aircraft could look and be
operated in the future. We are examining new technologies with regard to
their potential for aviation by comparing
possible improvements that they might
bring with the evolution of conventional
systems. At the same time, we are looking at the possibilities of efficient flight
operation, at airports, for example, or
in flight route planning. This integrated
approach is important. If, for example,
there is an indication that new materials
dramatically increase radiation shielding, then this might make the polar route
– as the shortest distance between Asia
and the USA – a reliable option.
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What megatrend is
dominating aviation
technology?
Fast, quiet, environmentally friendly – this triad characterizes the airplane of tomorrow. What we already
know is that air traffic will
continue to grow at a rate
of up to 5 percent a year,
on average. That is to say,
we are talking about nearly three times the amount
of air traffic by 2050. We
therefore urgently need
to find solutions and approaches that reflect this
Prof. Dr. Mirko Hornung, Head of Bauhaus Luftfahrt, Munich
in a way that is ecologically
and economically efficient and sustainSpecifically, we therefore have to save
able. This takes us immediately on to
three times as much CO2 as we are
the possible options for reducing CO2.
currently producing each year.
This is the greatest challenge. The industry has voluntarily agreed to ensure
How can this reduction be
that growth is CO2-neutral from 2020
successfully achieved?
Every new generation of airplanes
onwards and to halve carbon dioxide
is around 15 to 18 percent more effiemissions by 2050 in comparison with
cient than the last. This is enormous
2005. However, if the growth forecasts
– and yet too little. If we only continue
are accurate, the reduction must be 80
along this track, we will not be where
percent in order to meet the targets.

Technology

we need to be in 2050. This is why an
initiative like “Clean Sky” is so important: it works specifically on increasing
the efficiency of aviation systems even
further. Optimizing engines, for example, using new, lightweight materials,
replacing pneumatic and hydraulic
systems through electric, intelligent
energy management on board the airplane – these are all major factors on
the pathway to making flying cleaner.
In addition, we also need to consider making fundamental, maybe even
radical changes. We need to look for
energy alternatives to reduce the high
level of dependency on kerosene as a
fuel. And we must develop new types
of drive systems, from hybrid through
to fully electric architectures. Systems
based on sustainably generated electricity are a real alternative.
Are there ways in which renewable
energies could be used in aviation?
Biofuels are a good short- and medium-term option, but in the long term
solar fuels or fuels converted from electrical energy are much more promising
in terms of their overall balance. We
have been working with ETH Zürich,
for example, on the development of a
reactor that directly converts sunlight,

water and CO2 in a reaction process
into a basic material for synthetic fuel.
Its properties are no different from
those of present-day fuels as regards,
for example, the fueling process. But
the CO2 balance is considerably better.
How do you think the airplane of
the future will look?
We are not assuming that the basic
shape of airplanes as we know them
today will change dramatically. Undoubtedly, some improvements in the
area of fuel consumptions or noise
emissions will also be visible, such as
integration of the turbine engines into
the rear of the aircraft. The advent of
electric drives could also affect shape,
because they can be varied in size,
which leads to a greater interaction
with the aerodynamics. But even then,
the basic structures of the airplane will
stay the same.
Will airplanes fly without pilots in
the future?
What is technically possible is not necessarily permissible. But the trend is
moving towards unmanned flights and
the technologies are there. At the moment, the major aircraft manufacturers

are working on an intermediate stage,
which is having just one pilot in the
cockpit. However, for this, they need
to have the technology in the background to be able to fly without a pilot
in an emergency. The liability questions
are a major brake on this: If I allow an
airplane to fly unmanned, completely
automatically and something happens
– who is then responsible?
What contributions are the new
aircraft already making to “clean
flying”?
Lots! Every new generation of aircraft is
around 20 percent more efficient, uses
less fuel, emits less CO2, makes less
noise. In relation to the overall capacity increase in air traffic, noise plays an
absolutely crucial role when it comes to
acceptance in the general population.
Fleets would actually be far better today in terms of overall balance if the aircraft currently being produced were to
replace the old machines. But airlines
are continuing to use them to satisfy the
rising demand. So CO2-neutral growth
is out of the question at the moment.
This is the next major milestone to be
reached on the path to clean flying.

Bauhaus Luftfahrt
Prof. Dr. Mirko Hornung is Head of the
Department of Aviation Systems at Munich
Technical University. One of the main aspects
of his research focuses on the area of aircraft
design. Professor Hornung also deals with this
core area in his role as Director of Science and
Technology at Bauhaus Luftfahrt e.V. The facility
was founded in 2005 by Liebherr-Aerospace
among others and is researching the future of
aviation. Professor Hornung studied in the field
of aviation technology at the University of the
Armed Forces in Munich and completed his
doctorate there in the area of reusable space
transportation systems.

© Bauhaus Luftfahrt
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Liebherr Continues Participation in “Clean Sky”
The “Clean Sky” Joint Technology Initiative (CSJTI) is a Public Private Partnership between the European Comission
and the European aeronautics industry. It is part of the EU
“Horizon 2020” research and development program. The
objective: to create quieter, more efficient and more environmentally friendly aircraft. Liebherr-Aerospace was already
involved, with Liebherr-Aerospace Lindenberg GmbH,
Lindenberg (Germany) as one of the founding members,
Liebherr-Aerospace Toulouse SAS, Toulouse (France) and
Liebherr-Elektronik GmbH, Lindau (Germany) in the first part,
“Clean Sky 1”, of the CSJTI, which is running until the end of
2017. All three companies are now also taking part in part
two of the initiative.

“Clean Sky 2” is running from 2015 to 2022 and will ensure
the continuity of the activities that are part of the scope of
“Clean Sky 1”. Liebherr-Aerospace will be focusing on the
development of key technologies for the so-called More
Electric Aircraft, in the areas of flight control and landing gear
systems for aircraft and helicopters and air-conditioning (see
following pages).
By 2022, within the context of the initiative, it is planned that
all the technologies and systems will have reached technology maturity level 6, so that they can be tested in a relevant
environment. Liebherr-Aerospace, however, intends to go a
step further with certain technologies and actually reach airworthiness level.

New Electrical Environmental Control System
Successfully Tested During First Flight
At the end of February 2016, an ATR 72 prototype successfully completed its first flight in Toulouse within the scope
of the “Green Regional Aircraft” program, which is part of
the European “Clean Sky Initiative”. The aim of the test flight
was to test the extensive on-board electrical systems under
real conditions. One of these is the electrical air conditioning system developed by Liebherr-Aerospace Toulouse SAS,
Liebherr's center of excellence for air management systems.
The Electrical Environmental Control System (E-ECS), as it
is called, is equipped with a new type of motorized turbo
compressor and electronic power control. The system controls both the pressure and temperature in the aircraft cabin. The electric power supply for the air conditioning system

comes from generators that are connected to the aircraft
engines. “The successful system test of our Electrical Environmental Control System during flight in a regional aircraft
is a very important step for the “Clean Sky” program. The
flight test results confirmed the system's capabilities”, explained Dr. Kader Benmachou, Head of R&T Program and
IP at Liebherr-Aerospace in Toulouse. “With our innovative
technological solutions, we are helping to ensure that the aircraft of the future use less fuel, have lower emissions and are
more economical.”

© Copyright ATR / BARTHE Pierre

The test aircraft ATR72 on its maiden flight with the electrical air conditioning system by Liebherr on board
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EHAs for Landing Gear Systems:
A Contribution to the More Electric Aircraft
The increasing electrification of components and systems is on the agenda in the aviation industry.
The ESTER (Electrohydraulic Steering, Extension and Retraction System) research project which
Liebherr-Aerospace Lindenberg GmbH is running as part of the EU “Clean Sky 2” research program
is looking at a specific application for electrohydraulic actuators (EHAs) in the landing gear of a
regional aircraft.
As the Lead Engineer and Product Package
Leader in this project, Ingrid Kirchmann coordinated, within a team of engineers from various
specialist disciplines, the technical concept development activities and, as the interface with
Program Management, was responsible for ensuring that the development stages were implemented as planned and within the budget. She
has now passed project responsibility on to her
colleagues in order to work on a doctoral thesis that focuses on questions about the use of
EHAs that go beyond the project work. She is
working on her doctorate at Liebherr-Aerospace
in cooperation with Munich Technical University
and Bauhaus Luftfahrt in Munich.
Ms. Kirchmann, what makes EHAs for
landing gear systems different from the
systems used to date?
With conventional landing gear systems, the enIngrid Kirchmann, engineer at Liebherr-Aerospace Lindenberg GmbH
ergy supply is via a connection to the aircraft’s
In normal operation, the nose landing gear actuators for
central hydraulic system. The constant hydraulic pressure is
retraction/extension and steering are operated locally by
used for the retraction/extension and steering functions. The
means of a motor pump unit including valve block. These
valves are located in the landing gear bay of the main landing
two functions can be controlled via an electronic power congear, or direct on the nose landing gear structure. This architrol. If a fault prevents extension in normal operating mode,
tecture requires two hydraulic lines for each landing gear. In
ESTER has an additional local, independently functioning
view of the exposed position of the nose landing gear, long
emergency extension.
pipes are required – which means a relatively high weight and
hydraulic losses.
What makes this approach special?
The innovative feature is the use of EHAs at nose landing
The ESTER nose landing gear system features a decentralgear level with the associated interaction of the “actuation”
ized hydraulic supply directly at the nose landing gear. The
and “nose wheel steering” functions. Because of this comhydraulic energy is "generated" on the spot, i.e. at the landbination, it is possible to save on hydraulic components and
ing gear. The energy source is the aircraft’s electrical power
simplify the overall concept. Our aim here is to improve the
supply system.
balance, i.e. the assessment on the basis of the weight, reliability, costs, etc. of the EHAs used on the landing gear – in
How is this decentrally operating system built up?
order to build lighter and more efficient aircraft.
The ESTER system essentially consists of three functional
units which are housed directly on the landing gear structure, in the landing gear bay or in the avionics bay: the EHA
for normal operation, the EHA for the emergency extension
function and the electronic control unit.
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Landing Gear Actuators for the Next Generation
of Helicopters
Within the frame of the “More Electric Aircraft”, Liebherr-Aerospace is working on replacing the traditional
hydraulic actuators in flight control and landing gear systems of fixed wing aircraft and helicopters with electric
solutions. The aim is to improve the efficiency and reliability of the systems and components while at the same
time reducing weight and operating costs.
The “Electrical Landing Gear Actuation”,
or ELGA, project is one of these innovative concepts: Liebherr engineers
have developed an electro-mechanical
actuator (EMA) for use in a helicopter
landing gear. Like a hydraulic actuator,
it ensures that the helicopter landing
gear is retracted after take-off and extended again before landing. The difference is that with an electro- mechanical
actuator, a hydraulic supply is no
longer required.
“Electro-mechanical actuators have
clear advantages”, says Dr. Michael Rottach, Lead Engineer Electro-Mechanical
Actuators, in the sector Flight Controls
and Actuation Systems at LiebherrAerospace
Lindenberg
GmbH.
“There is no longer any need, for example, for the long hydraulic pipes
that run around the cabin and the
impacts on the environment are reduced, since the disposal of consumables (hydraulic fluid) can be omitted.

EMAs present us nevertheless with
some major challenges, not least because of the strict requirements for
safety and fail-safe systems.” This did
not prevent the engineers from developing and producing a complete, interface-compatible ELGA demonstrator within just four months. Retracted,
this tubular actuator is 1.40 m long. It
is fitted with a highly efficient brushless DC motor, a mechanical locking
system and an emergency extension
provision. The high-performance electronics are integrated directly in the
EMA, so that the actuator can be easily integrated into its operating environment on the landing gear.

Using the demonstrator, Liebherr-Aerospace carried out an extensive series
of in-house tests to examine the actuator performance and its behavior
at different temperatures, the effects
of vibrations on the locking mechanism and the emergency extension
and locking function. During the test
phase, the main functions of the actuator were successfully demonstrated.
This means that Liebherr-Aerospace is
ready to supply landing gear actuators
for the next generation of helicopter
systems.

ELGA demonstrator

New Humidification System
Sore eyes, dry nose, scratchy throat and an increased risk of infection – all of these symptoms frequently relate to the excessively low level of humidity in
airplane cabins, which in some cases is under 5 percent. Counteracting this effect is the next-generation humidification system from Liebherr-Aerospace. Easy
to maintain, this system ensures a relative humidity of 20 to 25 percent to improve cabin comfort at room temperatures ranging from 20 to 24 °C. The system
works by extracting water from an on-board supply tank, then mixes it with hot air drawn off of the aircraft engines in a boiler with a built-in water-to-air heat
exchanger to generate sterile water vapor. A closed-loop system monitors the humidity in the cabin.
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Electronics Expertise from Lindau
Liebherr-Elektronik GmbH in Lindau on Lake Constance (Germany) is also working on getting the “More Electric
Aircraft” to the starting grid. The company is part of the Components Division in the Liebherr group of companies
and, as a supplier of pioneering electronics hardware components, is helping to ensure that the aircraft of the
future are of less weight, more economical and more efficient. The broad range of power electronics products
is used in proven, field-tested applications. Motor control electronics for electric drives in various performance
classes support all sorts of applications, such as electric actuators or electrically driven compressors for air
conditioning.
“New technologies enhance the functionality and reliability of electronics
and lower costs”, explains Dr. Ralf
Cremer, Managing and Sales Director
Electronics, Aerospace and Railway at
Liebherr-Elektronik GmbH. “This is why
we are concentrating on advancing this
trend further using innovative materials,
new microprocessors and new manufacturing processes.”
Liebherr-Elektronik GmbH was founded in 2000 and currently has around
640 employees, 300 of whom are part
of the aerospace and railway department. Over the years, the electronics
experts have developed and produced
over 50 new products. “Whether it's
components for air management, flight
control or landing gear systems: Components from Lindau are installed in
practically every modern aircraft”, says
Dr. Ralf Cremer.
The cooperation between Liebherr-Elektronik GmbH and Liebherr-Aerospace

runs smoothly through
streamlined processes: As
soon as an inquiry from
an aircraft manufacturer
arrives at Liebherr-Aerospace, the persons responsible bring in the
experts from Lindau. “Together, we then work out
the hardware specification
for the system to be developed at Liebherr-Aerospace that best suits
the customer”, says Dr.
Ralf Cremer, describing
the way of proceeding.
Liebherr-Elektronik
also
supports Liebherr-Aerospace in the development
of demonstrators and is
Dr. Ralf Cremer, Managing and Sales Director Electronics,
Aerospace and Railway at Liebherr-Elektronik GmbH
involved in research programs. Within the scope of
the “Clean Sky” initiative, for example,
The advantage of this close cooperathe specialists from Lindau developed
tion within the Liebherr group of coma new inverter for the next generation
panies lies in the specific combination
of a Liebherr air conditioning system
of competences: “We bring our experiwhich controls the pressure and the
ence in the field of electronics with us
temperature in the aircraft’s cabin.
and can thus work with Liebherr-Aerospace on providing aircraft manufacturers with a complete system of high-quality products from one source”, explains
the Managing Director. Dr. Ralf Cremer sees further synergy effects in the
company's collaboration with LiebherrAerospace: “Electrification in aviation is
growing at an above-average fast rate –
and this is an interesting market for us.”

The motor control electronics made by Liebherr-Elektronik GmbH for actuators in various
performance classes support a range of applications such as electric actuators or electrically
driven compressors for air conditioning systems.
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First ARJ21 Regional Jet Delivered
The end of November 2015 saw
Chinese aircraft manufacturer COMAC
deliver the first Advanced Regional
Jet ARJ21-700 to its launch customer Chengdu Airlines. At the end of the
handover ceremony held at the final
assembly line facility in Shanghai, the
aircraft took off to its destination at
Shuangliu Airport in Chengdu.

COMAC launched the ARJ21 program
back in 2002. In early 2015, certification was granted by the Civil Aviation
Administration of China (CAAC). The
regional jet, for which 300 orders have
been received to date, will be flown by
Chengdu Airlines and other airlines in
China. Liebherr-Aerospace will provide
COMAC and the operators with parts

The ARJ21 is equipped with an integrated air management system as well
as high and low-pressure ducting from
Liebherr-Aerospace Toulouse SAS,
the center of excellence for air management systems of Liebherr based in
Toulouse (France). Liebherr-Aerospace
Lindenberg GmbH in Lindenberg (Germany), the center of excellence for
flight control and actuation systems
as well as landing gear systems, is
responsible for providing the landing
gear system for the regional jet, which
includes the braking system as well as
wheels and tires.

The new ARJ21 regional jet, equipped with Liebherr-Aerospace technology.
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and a range of services from the maintenance facility it opened in Shanghai
two years ago, thereby offering technical support for the Liebherr systems
and components fitted in the aircraft
for the entire life cycle of the ARJ21.

Customer Service

Liebherr-Aerospace Signs Support Agreement
with Wuhan Hangda
Chinese repair and maintenance specialist Wuhan Hangda
has concluded an agreement with Liebherr-Aerospace
covering the support of Airbus A320 and A330/A340 OEM
components. To this end, the Liebherr-Aerospace China
maintenance center based in Shanghai will be helping
Wuhan Hangda Aero Science & Technology Development
Co., Ltd., Wuhan to carry out repair work for A320 and
A330 / A340 components with OEM approved technical data
and exclusive genuine piece part supply. These parts were
developed and also manufactured by Liebherr-Aerospace’s
OEM facilities in Lindenberg, Germany and Toulouse, France.
Wuhan Hangda Aero Science & Technology Development
Co., Ltd. specializes in maintaining, repairing and overhauling
electromechanical, hydraulic and pneumatic aircraft components as well as landing gear. Founded in 2004, the company
is currently one of the largest providers in this sector in China
and is headquartered in the immediate vicinity of the Wuhan
Tianhe Airport in China’s Hubei province.

Ceremonial signing of the contract: Amy Wan (front left) and Vice
President Wu Peizhen (back left) representing Wuhan Hangda Aero
Science & Technical Development Co., Ltd., and Eric Thévenot for
Liebherr-Aerospace China (front right) and Joël Cadaux, Director
Business & Services – Customer Support & Services at LiebherrAerospace & Transportation SAS (back right).

Liebherr-Aerospace Receives “Best Customer
Service” Award from Dassault Aviation
For the fourth time in a row, Dassault Aviation has presented its “Best Customer Service Provider of the Year” award
to Liebherr-Aerospace Toulouse SAS for the Falcon Business Jets supplied by the French aircraft manufacturer. At
the formal presentation of the award at the Liebherr facility
in Toulouse (France), Guillaume Landrivon, Vice President
Worldwide Falcon Spares, and Dominique Sautarel, Senior
Manager Supplier Management at Dassault Aviation, paid
tribute to the outstanding achievements and continuous
improvements at Liebherr-Aerospace's Customer Service
Division for the Falcon fleet. “Many thanks to Liebherr-Aerospace Toulouse. The company has once again earned first
place as the best Falcon customer service supplier and has
been proving its status as a reliable partner for the last four
years. Our latest challenge is the Falcon 5X, a new aircraft
featuring improved flight characteristics. Of course we

will rely on the support Liebherr-Aerospace will provide to
Dassault Aviation”, Dominique Sautarel commented.
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Keeping an Eye on Customers’ Needs at All Times
Mike and Adam Edwards, what
does your job look like and how
did it develop over time?
Adam: We started our job at LiebherrAerospace Saline on the very same
day as repair technicians; however,
my desire was to work in the machine
shop. After a year I began working in
the machine shop part-time. As soon
as business picked up, I was hired
in as a full-time machinist and have
been there ever since. My job today
primarily consists of working on landing gear components. On a typical
day I repair parts that come into the
shop by machining off corrosion, replacing bushings, etc. I also manufacture a variety of bushings from stock,
and serve as a “backup” when my supervisor is out.
Mike: As Adam mentioned, we both
started as repair technicians. I remained in that position almost 6 years,
until there was an opening in the Technical Support department. In May
2012, I transferred to the position of
Technical Support Analyst. The interesting thing is that a lot of the repairs
that are being performed by the machine shop are “out of scope”, meaning they are not in the component
repair manual. The engineering department then creates repair processes that are as cost-efficient as possible for the customer, for example,
by not replacing the damaged parts
completely but repairing them if possible. This is one of the duties I have
as Technical Support Analyst: to coordinate between our customers - such
as for example aircraft operators, airframers, leasing companies - and the
engineering department to get these
repairs approved.
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“We are happy to make our contribution”: Brothers Mike (left) and Adam Edwards have been
working for Liebherr-Aerospace on the site in Saline (Michigan, USA) for ten years.

Who are your customers and what
are the biggest challenges in your
job?
Mike: I help support customers working on aircraft fitted with Liebherr-Aerospace equipment in the Americas. I

also have the role of Retrofit Coordinator, which can often be a challenge,
as there are many operators within the
Americas that participate in fleet wide
retrofit campaigns. Generally speaking, the objects of our work consist of

Customer Service

supporting landing gear, flight control,
engine air bleed and air conditioning
systems for all major airframes.
By supporting such a wide variety of
products for as many customers as
we have, there can be many challenges. Every customer has different demands and engineering requirements
that we need to follow. Our job is the
overall coordination between our station and the customer and to ensure
that everything is done correctly. That
applies for internal processes as well.
Adam and I both serve as certified
internal auditors for the AS9110 audit
program. By doing so, we audit different departments at Liebherr-Aerospace Saline. We thus make sure that
the processes are carried out properly
which of course contributes to satisfying our customers.
Which developments have you
seen over the past few years?
Mike: Over the course of a decade we
have seen this company grow tremendously in terms of team members and

also facility space. We have both been
present for two expansions of the main
Liebherr facility and now we are witnessing the building process of a new,
separate facility, which will be finished
in April 2016. This development is not
only good for the economy here, but
also for the entire company. Aviation
is a very promising industry and I think
we’re doing great here in Saline.
Adam: As machinists, we are always
trying to come up with better procedures by improving and upgrading
our processes. This is actually one of
Liebherr-Aerospace Saline’s quality
objectives when it comes to constant
development. The company strives to
develop new reworking procedures on
a regular basis to save time and money
for the customer. With that being said,
I’ve seen numerous developments in
regards to component reworks.

as well! She was employed as a
general office manager at Liebherr
Saline for roughly 17 years, and retired
at the beginning of 2013 so she could
be a stay-at-home grandmother. We
have three kids each and Adam is
about to have a fourth child soon.
What do you value most about
being a member of the Liebherr
team?
Adam: A big part of what we value is
providing for our families and leading
a lifestyle of integrity. That plays into
how we work at Liebherr every day.
We’re always trying to improve, and
are doing whatever we can to provide
a good product for our customers to
help develop the company. That is a
huge motivator, and we are just happy
to be part of it. This is a great company
to work for, and we hope to stay for
many years to come!

How did you come to LiebherrAerospace Saline?
Mike: Actually, it all started with our
mother who used to work for Liebherr

New Facility Inaugurated in Saline
In April 2016, Liebherr-Aerospace Saline, Inc. inaugurated its
new building at the company’s site in Saline, Michigan (USA).
With a footprint measuring some 3,000 m², the plant is located in the direct vicinity of the 13,000 m² main building. With
this new facility, Liebherr-Aerospace will expand its activities
in the light manufacturing sector and build abilities to repair
heat exchangers.
The plant features the latest and most advanced of manufacturing technologies such as robotic assisted welding as
well as 3D non-contact metrology inspections. “The fact that
we can now repair heat exchangers on site represents a major improvement to our repair service program in the USA”,
affirms Charles Thoyer-Rozat, Executive Vice President
Customer Support & Services Aerospace of Liebherr-Aerospace & Transportation SAS.

Liebherr-Aerospace Saline, Inc. came into operation in 1991.
Today, the company supports customers in the Americas
in the fields of inventory, maintenance, repair, overhaul and
technical services for air management systems, flight control
and actuation systems as well as landing gear systems.
For equipment the company has no in-country service capability, it performs a liaison function between the customer
and Liebherr’s Original Equipment Manufacturers in Europe,
Liebherr-Aerospace Toulouse SAS, (Toulouse, France)
and Liebherr-Aerospace Lindenberg GmbH (Lindenberg,
Germany), including exchanges and repair management.

Aerospace 2016

35

Participation in Programs
Airbus
Airbus A300-600
• Cabin Pressure Control System
• High-Lift System
• Krüger Actuator
• Latching Actuator
• Landing Gear Door Actuators
• Nose Landing Gear
• Upper Cargo Door Actuator
Airbus A310
• Cabin Pressure Control System
• High-Lift System
• Krüger Actuator
• Nose Landing Gea
Airbus Single Aisle Family ceo/neo
• Air Chillers
• Air Conditioning System
• Avionics Cooling System
• Cargo Heating System
• Engine Bleed Air System
• Fuel Tank Inerting System –
CSAS (except A319CJ)
• High-Lift System
• High Pressure / Power Transfer Unit Manifolds
• Rudder Servo Control
• Safety Valve
Airbus Long Range Family ceo/neo
• Air Chillers
• Air Conditioning System
• Auxiliary Power Unit Gearbox
(Long Range)
• Avionics Cooling System
• Engine Bleed Air System
• Cargo Heating System
• Cargo Door Actuator
• Crew Rest Humidification System
• Fuel Tank Inerting System – CSAS
• High-Lift System
• Landing Gear Door Actuation
• Rudder Servo Control
(Airbus A340 Enhanced)
• Spoiler Actuation
• Spring Strut
Airbus A350 XWB
• Flap Active Differential Gearbox
• Load Sensing Drive Strut
• Moving Damper
• Nose Landing Gear
• Slat Actuation
Airbus A380
• Air / Hydraulics Cooling System
• Cargo Heating System
• Engine Bleed Air System
• High-Lift System
• Pneumatic Distribution System
• Reservoir Air Supply Cooler
• Spoiler Actuation
• Supplemental Cooling System

Airbus Defence and
Space
A400M
• Aileron, Elevator, Rudder Servo Control
• Air Conditioning System
• Cabin Pressure Control Syste
• Door Ramp Actuation System
• Engine Bleed Air System
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• Fuel Tank Inerting System – CSAS
Components
• Nacelle Anti-Ice System
• Power Control Unit
• Spoiler Servo Control
• Ventilation Control System
• Wing Anti-Ice Valves
• Wing Tip Brake
Eurofighter / Typhoon
• Airbrake Actuator Servo Control
• AMAD Gearbox
• Engine Driven Hydraulic Pump
• Filter Package Units
• Nose Landing Gear
• Nose Landing Gear Retraction Actuator
• Main Landing Gear Side Stays
• Primary Flight Control Actuators –
Fly-by-Wire Technology
MRTT ARBS
• Ruddervator Control System
Cobham
Cobham Mission Equipment
Pod
• Hose Drum Drive System

Airbus Helicopters
AS350 / 355 Ecureuil
• Environmental Control System Components
• Gears for Main Gearbox
AS365
• Environmental Control System

Tiger
• Gears for Tail Gearbox (ZFL)
• Air Conditioning System
• Main- and Tail Rotor Servo Controls
• Tail Landing Gear
UH-72A Lakota LUH
• Gears for Power Transmission Gearboxes (ZFL)
• Hydraulic Valveblock / Reservoir
• Main- and Tail Rotor Servo Controls

Alenia
C27-J
• MELTEM III-MMI Auxiliary Cooling System
• MELTEM III-MMI Environmental Control Unit
M-346
• Main Landing Gear System
• Nose Landing Gear System
• Nose Wheel Steering System

Antonov
AN-74 / AN-140
• Cabin Pressure Control System
AN-132
• Integrated Air Management System
AN-148 / AN-158
• Integrated Air Management System
AN-178 Prototyp
• Integrated Air Management System

ATR

BK117
• Gears for Power Transmission Gearboxes (ZFL)
• Hydraulic Power Supply
• Main- and Tail Rotor Servo Controls

ATR 42 / 72
• Cabin Pressure Control System
• Anti-Ice Valves

H120
• Environmental Control System Components

AVIC HAIG

H130
• Air Conditioning System
H135 / H135M
• Gears for Power Transmission Gearboxes (ZFL)
• Hydraulic Power Supply
• Main- and Tail Rotor Servo Controls
H145
• Gears for Power Transmission Gearboxes (ZFL)
• Hydraulic Power Supply
• Main and Tail Rotor Servo Controls
• Tail Gearbox
H160
• Environmental Control System Components
• Main- and Tail Rotor Servo Controls
• Tail Rotor Gearbox
H175
• Environmental Control System Components
H225 / H225M
• Environmental Control System Components
• Heating System
NH90
• Auxiliary Power Unit Gearbox
• Fly-by-Wire Main- and
Tail Rotor Servo Controls
• Environmental Control System Components

AC 312
• Air Conditioning System

Boeing
B747-8
• Air Conditioning System
• Engine Bleed Air System
B767 Tanker
• Fuel Tank Inerting Valves
B777-200LR
• Auxiliary Tank Pressurization System
B777X
• Folding Wing Tip Actuation
• High Lift Actuators
• Power Drive Unit & Hydraulic Motor for Leading
Edge Actuation System

Bombardier Aerospace
Challenger 300/350
• Flap System
• High and Low Pressure Ducting
• Integrated Air Management System
CRJ700 / 900
• Integrated Air Management System
• Low Pressure Ducting

CRJ1000
• Command-by-Wire Rudder
Control System
• Integrated Air Management System
• Low Pressure Ducting
CSeries
• Integrated Air Management System
• Landing Gear System
Dash8-400
• Cabin Pressure Control System
Global Express
• Cabin Air Humidification System
• Integrated Air Management System
• Nose Landing Gear Shock Strut
G5000
• Cabin Air Humidification System
• Integrated Air Management System
• Nose Landing Gear Shock Strut
G6000 / G7000 / G8000
• Integrated Air Management System

COMAC
ARJ21
• Integrated Air Management System
• Landing Gear System incl. Braking System,
Wheels and Tires
• High and Low Pressure Ducting
C919
• Integrated Air Management System
• Landing Gear System
• High and Low Pressure Ducting

Daher-Socata
TBM850/900
• Air Conditioning System
• Cabin Pressure Control System
• Engine Bleed Air System

Dassault Aviation
Falcon 50EX / 900 / 2000 / 2000EX
• Air Conditioning System
• Cabin Pressure Control System
• Engine Bleed Air System
Falcon 5X
• Integrated Air Management System
• Cabin Air Humidification System
Falcon 7X / 8X
• Cabin Air Humidification System
• Engine Bleed Air System
Mirage 2000
• Air Conditioning System
• Cabin Pressure Control System
• Engine Bleed Air System

E-Jets E2
• Nose Wheel Steering Control Module
• High-Lift System
• Integrated Air Management System

Kamov

Embraer 135 / 145 / Legacy 650
• Cabin Pressure Control System
• Flap System
• Nose Landing Gear

Korean Aerospace
Industries

Lineage
• Landing Gear System incl. Braking System,
Wheels and Tires
KC-390
• Air Conditioning System
• Cabin Pressure Control System
• Engine Bleed Air Valves
• Wing Anti Ice Valves

FAdeA
IA-63 Pampa III
• Air Conditioning-, Heating- and Ventilation
Components
• High-Lift Actuation Components
• Primary Flight Control Components
• Landing Gear Components

KA-226T
• Air Conditioning System

KHP
• Cabin Pressure Control System Components
KT-1
• Cabin Pressure Control System
• Engine Bleed Air System
• Ventilation Control System

Northrop Grumman
Litening
• Environmental Control Unit for POD

Rafael
Litening
• Environmental Control Unit for POD

Finmeccanica Helicopters

Rolls-Royce

AW109
• Environmental Control System

Trent 7000
• High-Pressure Non-Return Valve

AW139
• Environmental Control System
• Landing Gear System

RUAG Aerospace

AW149
• Environmental Control System
• Fly-by-Wire Main and
Tail Rotor Actuators
• Landing Gear System
AW169
• Environmental Control System
AW189
• Environmental Control System
• Fly-by-Wire Main and Tail Rotor Actuators
• Landing Gear System
T129
• Environmental Control System

HAL
ALH
• Heating and Ventilation Systems
Dornier 228
• Flap System
• Landing Gear Actuators
• Nose Wheel Steering System

Dornier 228 New Generation
• Flap System
• Landing Gear Actuators
• Nose Wheel Steering System

Snecma
Silvercrest
• Engine Bleed Air System

Sukhoi Civil Aircraft
Company
SuperJet 100
• Fly-by-Wire Flight Control System
• Fuel Tank Inerting System – CSAS
• Integrated Air Management System

Textron Beechcraft
750 / 850XP / 900XP
• Cabin Pressure Control System

HJT 36
• Cabin Pressure Control System

Thales

Rafale
• Air Conditioning Components
• Cabin Pressure Control System
• Engine Bleed Air System

Jaguar
• Cabin Pressure Control System

Damocles
• Environmental Control Unit for POD

LCA
• Cabin Pressure Control System

RECO NG
• Environmental Control Unit for POD

Embraer

IAI

ALX
• Cabin Pressure Control System

Elta
• Environmental Control Unit

MELTEM II
• Environmental Control Unit

E-Jets E1
• Landing Gear System incl. Braking System,
Wheels and Tires

G200
• Cabin Pressure Control System Components
• High-Lift System

Turkish Aerospace Industries
Turkish Light Utility Helicopters (TLUH)
• Air Conditioning System
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Liebherr-Transportation Systems
Long-Term Customer Loyalty with Service Center
in Gatwick
Railway business in the Greater London area is constantly increasing, and this has also been the case at the
service center of Liebherr-Transportation Systems in Gatwick since its opening in 2014. Specialized in the maintenance, repair, overhaul, commissioning and testing of heating-, ventilation- and air conditioning systems
(HVAC) for different railway companies, the delivery of materials, as well as support and training for customers,
the performance of the team onsite is characterised by high service standards and unwavering commitment.
The first major task in the 900 m²
Liebherr service center was the overhaul of HVAC systems fitted to Class
159 trains for the Wabtec Rail Group for
which the company recently finished
the first three train sets. This complex
job was completed exactly in accordance with time, scale and quality stipulations. With outstanding expertise in
the field of air conditioning systems, the
Liebherr-Transportation Systems office
in Gatwick supports its customers with
smart and predictive maintenance. By
examining the equipment on a regular
basis, the specialists are not only able to
see trends and propose improvements
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but they can also carry out changes
directly and offer optimal systems and
solutions. As a key performance of the
center five service technicians take
turns on the 24/7 customer
hotline to help and directly
provide support in case of
emergencies. The approach
that is followed by the maintenance center is not only to
be a mere supplier of warranty services, but also to
build a successful long-term
partnership with customers.

In this context the proactive step of
Liebherr to locate in close proximity to
the main train service depot of Siemens
was crucial for the cooperation recently

Liebherr-Transportation Systems

started with Thameslink: For an initial
period of ten years, Liebherr-Transportation Systems was appointed by
Siemens to provide maintenance and
support services for HVAC systems
of Thameslink’s Class 700 fleet which
consists of 115 trains with 1,140 cars.
Engineers at Liebherr-Transportation
Systems and Siemens will be working
together to further improve, develop
and refine the service scope, as well
as methods and periodicity. This is to
ensure the most effective maintenance
processes as well as highest levels of
passenger comfort. “The maintenance
carried out by true specialists adds
value for the customer. Our job is to
keep the passengers comfortable on
long train journeys, so our mission is
to further improve the air conditioning
system”, commented Alan LePatourel,
UK Sales Director at Liebherr-Transportation Systems. To that purpose an
initial personal meeting took place in
order to draw up the customer’s perfect scenario in a roadmap. Adhering

to this, Liebherr focuses
very closely on the requirements of the customer and subsequently
plans and implements
measures to achieve this
scope of work.
The service center in Gatwick is also preparing for
the recently signed conThe Liebherr service center in Gatwick has an area of around
900 m2 to store material for its customers’ HVAC systems.
tract with Arriva TrainCare in Cheshire (UK).
of the busiest routes in and around the
Liebherr-Transportation Systems were
South West of England.
selected to retrofit 35 Class 158 regional express trains with HVAC sysAll collaborations contribute to the
tems. The company will also overhaul
scope of systematic expansion and
and modernize eight cars already
long-term partnership. “The best feedequipped with Liebherr HVAC systems.
back we can get is if our customers
The challenge here is a very tight time
continue to use and value our services”,
schedule as each operation foresays Alan LePatourel.
sees a slot of only one week, making
close planning and cooperation with
the partner essential. The Class 158
diesel multiple-trains are operated by
Great Western Railway Ltd. on some

Repairing, maintaining or testing: The staff of Liebherr-Transportation Systems in the service center in Gatwick have a wide range of expertise
when it comes to heating, ventilation and air conditioning systems.
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Liebherr-Transportation Systems

More Comfort in Hamburg’s Underground Trains

Liebherr's air conditioning and hot water systems ensure that the passengers on the overhead railway in Hamburg reach their destination at the
right temperature.

Based on a contract with Bombardier Transportation,
Liebherr-Transportation Systems will equip 33 DT5 underground trains with air conditioning systems and heating
systems. The vehicles shuttle the passengers of Hamburger
Hochbahn AG in and around the Hanseatic city. Three passenger compartment and two driver’s cabin air conditioning
units from Liebherr will be installed in each train. The heating
systems, which utilize the waste heat from traction, are designed for the passenger compartment.

The focus of the equipment installed in the trains is on passenger comfort as the DT5 underground train is the first
operated by Hamburger Hochbahn AG to offer passengers
an air conditioned compartment.
This contract not only strengthens Liebherr-Transportation
Systems’ position as a leading supplier of air conditioning
systems in Germany, but also underscores the many years of
successful collaboration with Bombardier Transportation. All
equipment is scheduled to have been delivered by July 2017.

Air Conditioned Suburban Trains in
Downtown Stuttgart
The basin topography of Stuttgart, Germany, is well known
for promoting high concentrations of fine particulate matter throughout the year as well as lingering heat waves in the
summer. Public transportation therefore plays a key role in the
large metropolitan city in southern Germany, particularly when it
comes to minimizing automotive traffic. In 2016, Liebherr-Transportation Systems will deliver air conditioning systems for ten ET
430 series suburban railway vehicles from Bombardier. A total
of 40 air conditioning units will be installed in passenger compartments and 20 units in driver’s cabins. The air conditioning
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units for the passenger compartments are particularly energy-
efficient, as they use the waste heat from traction.
As an evolution of the ET 422 fleet, DB Regio AG plans to
operate the new ET 430 series in Stuttgart. The four-part
electric multiple unit has also proven its merit as a comfortable means of transport in the local public transportation systems of other metropolitan areas. During the last 17 years,
more than 600 ET 422, 423 and 430 series trains have been
equipped with Liebherr air conditioning systems.

Liebherr-Transportation Systems

Spare Parts for HVAC Systems at T2C
Supplying spare parts for the heating, ventilation and air
conditioning systems (HVAC systems) of trams is one of
Liebherr-Transportation Systems’ activities. The company
also supplies spare parts to systems made by other manufacturers. The contract signed with French tram operator
T2C nevertheless represents an important step taken by
Liebherr-Transportation Systems: T2C is its first customer in
France that has installed HVAC systems from a third-party
supplier in its trams type STE4 (Translohr) and which will now
be serviced by Liebherr.

To ensure streamlined delivery of spare parts to the
Clermont Ferrand metropolitan area, the capital city of
Auvergne located approximately 170 km west of Lyon,
Liebherr-Transportation Systems will establish a dedicated
buffer stock so that short-notice and urgent orders for the
25 trams in the T2C fleet can be taken care of quickly.

100 % Environmentally Friendly Air Conditioning
System – Thanks to Air
Headquartered in Toulouse, France,
Liebherr-Aerospace & Transportation
SAS is developing air conditioning systems for trains that are environmentally
friendly. To this end, Liebherr has refined its air cycle technology that the
company originally developed for the
aerospace industry and adapted for
use in rail vehicles.

reliably provide cooling for the train
compartments even on very hot summer days.
Since September 2015, a new air conditioning demonstrator from Liebherr
is being tested in a regional train that
commutes in the Midi-Pyrénées region
as part of the “Eco-Clim” research program coordinated by French operating
company SNCF. The train was financed

by the Région Midi-Pyrénées (Southern
France). During testing, various operating parameters such as cooling power
delivered and power consumption are
compared in real in-service conditions.
The goal of the 24-month trial is for
SNCF to be able to proceed with the
acquisition or maintenance specifications, while Liebherr improves air conditioning systems for the next generation of passengers trains.

The main benefit offered by the system,
which uses only air, is its
eco-balance: Instead of
relying on usual chemical
refrigerants (ozone-depleting fluorinated greenhouse
gases) the system uses
air as refrigerant. Another benefit is that there is
no risk of leaks occurring, since no refrigerant
is used. Thanks to the
system’s simplified design
and reduced number of
components, which are
easy to exchange, these
HVAC systems are also
very reliable while reducing operating and maintenance costs. The air cycle
systems are capable perPresentation of Liebherr's environmentally friendly air cycle air conditioning technology at SNCF in Toulouse
formers as well, since they
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The Liebherr Group
Hans Liebherr established the company that bears his name in 1949. Since then it has grown into a Group of
more than 130 companies on all continents, employing almost 42,000 people at the latest count. In 2015 the
Liebherr Group achieved a total consolidated turnover of more than 9.2 billion euros.
The Group’s holding company Liebherr-International AG is
based in Bulle (Switzerland) and is wholly owned by members of the Liebherr family. The Liebherr Group’s corporate culture has been determined from its earliest days by
its family ownership. For more than 60 years, Liebherr has
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demonstrated what this means in terms of stability and trustworthiness, and has striven for a close long-term relationship
with its customers and business associates. Liebherr shapes
technological progress and aims to retain its position at the
leading edge of future technology. All its activities have top

quality as their central element. This principle is upheld by all
the Group’s employees in their day-to-day work. Liebherr’s
products are the outcome of its passion and dedication: tailormade solutions that take the customer’s needs and wishes wherever possible as their starting point.

services in many other fields of activity as well. In addition to
components and systems in the mechanical, hydraulic and
electrical driveline and control areas, they include maritime
cargo handling, machine tools and automation systems, aerospace equipment, equipment for the rail industry, domestic
appliances and hotels.

Today, Liebherr is not only among the world’s largest manufacturers of construction machinery, but is an acknowledged
supplier of technically advanced, user-oriented products and
Discover more:
www.liebherr.com
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The Liebherr Group

Domestic Appliances

Smart Efficiency
This spring, Liebherr-Hausgeräte GmbH introduced its ‘BluPerformance’ series, a new refrigerator and freezer range
that operates with higher energy efficiency. These new appliances further set themselves apart with their premium-quality workmanship, precision touch electronics, and optimized
usable net capacity. The new ‘BluPerformance’ range was
revealed to the public for the first time last September, at the
IFA 2015 in Berlin. Alongside enhanced efficiency, Liebherr
focussed on remote networking capabilities during the development of these models (i.e. ‘connectivity’, as it is increasingly becoming known). With the new ‘SmartDeviceBox’, these
refrigerators and freezers can easily be integrated via Wi-Fi
into smart homes, and therefore be conveniently controlled
whilst on the go from a smartphone, tablet and other mobile
devices.

Gear Technology

Bespoke Chamfering
Liebherr’s Gear Technology product
area supplies the LCD 300 ChamferCut as a stand-alone solution for what
is known as the chamfering production
process. The ChamferCut principle that
the machine uses is now in increasing
demand. At the EMO trade fair in 2013
Liebherr introduced for the first time
an integrated machine intended for the
automotive industry, with gear hobbing
and chamfering by the ChamferCut
process in parallel during the main machining time. Before long, there were
inquiries for a machine devoted solely to the ChamferCut process, which
Liebherr satisfied by developing the
standalone LCD 300 ChamferCut.
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ChamferCut is growing in popularity
compared with press-deburring and
tapered-end mills, since this process
involves the lowest chamfering costs.
The special tools are very durable and
simple to regrind. Precise, repeat-accuracy chamfers combined with long

tool lives speak also for the ChamferCut process. Given the high quality it
delivers, the process is particulary popular with car and commercial vehicle
manufacturers as well as gearbox and
engine manufactures.

The Liebherr Group

Maritime Cranes

The World’s Most
Powerful Mobile
Harbour Crane
The new LHM 800 can claim a long list of superlatives: eight
months’ production time, a boom 64 m long weighing 63 t,
18 axles, 144 wheels, a maximum lifting capacity of 308 t and
a total weight of 820 t. It sets new standards. From Rostock
(Germany), where it was built, Liebherr shipped the first of these
cranes at the end of 2015 in fully assembled form to the port of
Bronka in St. Petersburg. Situated on the south shore of the Gulf
of Finland, this seaport is becoming an increasingly important
freight handling location on Baltic shipping routes. To enable larger ships and heavier industrial goods to be handled, the authorities there decided to order the largest current model in Liebherr’s
mobile harbour crane programme.

Compared with the LHM 600, previously the most powerful
Liebherr mobile harbour crane, the LHM 800 can handle approximately 100 t more. It is also prepared for use with the
Liebherr-Sycratronic® tandem lift system: a single operator
can control two of these cranes simultaneously.

Hotels

Latest Hotel News
The Liebherr Group owns six hotels in Germany, Austria and
Ireland. The four-star superior Löwen-Hotel Montafon (www.
loewen-hotel.com) in Schruns (Austria) has been completely
renovated. Generous use of wood and warm colours create
an agreeable ambience (picture on left). Rooms furnished to
the most modern standards and the new lounge are sure to
meet the approval of every guest.
The Interalpen-Hotel Tyrol (www.interalpen.com) in Telfs (Austria) has a firm place among the ‘Leading Hotels of the World’.
The ‘Hofburg’ was opened in 2014 (picture below). This new
event location in the hotel is chic, stylish and exclusive.

The ‘Hofburg’ in the Interalpen-Hotel Tyrol

Completely renovated: the Löwen-Hotel Montafon

Aerospace 2016

45

The Liebherr Group

Tower Cranes

Liebherr Crane Is Germany’s Highest Point
Freezing temperatures, snow and winds of up to 280 km
an hour: the Liebherr 150 EC-B 6 Litronic Flat-Top crane
has to withstand some very tough conditions at the top
of the Zugspitze, Germany’s highest mountain. This tower
crane is being used on the construction of the new Eibsee cable car line. With a working radius of 50 m, a height
of 18.6 m under the hook and a maximum load capacity
of 6,000 kg, the crane has been especially configured for
severe weather conditions and is therefore ideal for this
project in the Bavarian Alps. The 150 EC-B, incidentally, is
13 metres higher than the peak of the Zugspitze – making this
crane, for a few years at least, the highest point in Germany.
Last July the crane was dismantled and moved by the
Heliswiss helicopter company from the midway station at
Sonnalpin to the top of the mountain, where a team of experts
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from Liebherr assembled it, again with the aid of a helicopter.
The challenge of working on such a difficult site called for
perfect teamwork between the Liebherr mechanics, the helicopter pilot and the staff of the Zugspitze railway, but thanks
to detailed preparation and the pilot’s and mechanics’ skill
the whole operation was completed professionally and no
problems were encountered.
Starting in 2018, the new Eibsee cable cars will carry visitors
from the Sonnalpin station at the halfway mark to the top of
the Zugspitze. The supporting pylon, at 127 m, is the highest
in the world. Another record figure is the 3,207 m span between the support pylon and the upper station, unmatched
by any other cable car line in the world.

The Liebherr Group

Mining

Liebherr’s First Mining Crawler Tractor

The Liebherr PR 776 will debut at the
2016 Bauma – the world’s first crawler
tractor in the 70-ton class with continuously variable hydrostatic transmission.
The Liebherr 12-cylinder diesel engine
gives a peak output of 565 kW (768 hp),
with power for the toughest mining and
material recovery operations; however,
fuel consumption is markedly lower
than the industrial performance standard for the equivalent thrust value. This
modern continuously variable hydrostatic drive concept – as used on all
Liebherr crawler tractors – is new in
this service-weight category, making
the PR 776 exceptionally economical to
operate.

Components

All-Round Awareness Means Greater Safety
On the construction site, on the farm or on the road: day-today work can mean exposure to various risks. In particular,
interaction between human beings and machines calls for a
high degree of concentration on the part of machine operators and everyone else working nearby. Liebherr, therefore,
develops work assistance systems that avoid these critical
situations and make the work easier; as well as enhancing
safety, reducing costs and boosting productivity.
A current development project in this area is an environment
recognition system from Liebherr-Elektronik GmbH. Strongly

built, dirt-resistant cameras, a computing unit with ample
capacity and a high-resolution display help the driver avoid
accidents. This is how the system works: digital image processing identifies people and objects within a defined detection area. Obstacles are outlined on the monitor screen, with
a clear indication of their distance from the machine. As the
distance grows smaller, the outline on the screen changes,
using the familiar green, yellow and red traffic-signal colours.
This enables the driver to react rapidly before the situation
becomes acutely dangerous and violent contact or severe
injury could occur. The system enhances operating safety
and helps prevent possible accident damage. By assisting
the driver in this way, he or she can concentrate fully on the
task in hand.
The assistance system permits various camera positions
to be adopted. Instead of a combined camera, two single
cameras can be located individually. Thanks to this flexible
installation, the potential detection area can be optimised according to the application of the customer. The combination
with the adaptable algorithm makes the system highly versatile. L
 iebherr is developing its assistance system not only for
new mobile machines but also for retrofitting to existing ones.

Distance to the obstacle is outlined on the monitor screen
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